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LETTER OF TRANSMITTAL.

GeoLocicAL SURVEY oF NEw JERSEY,
New Brunswick, N. J., April 15, 1884.

Si1g: I have the honor herewitl: to transfer to you the text and draw-
ings of the Fossil Brachiopoda and Lamellibranchiata of the Raritan Clays
and Greensand Marls of New Jersey. They have been prepared by Prof.
Robert P. Whitfield for the Geological Survey of that State. While the
fossils here deseribed have come from a limited district of the United States,
it is a district which drew the attention of paleontologists earlier, and has
been studied longer, than any other, so that it is classic and typical ground
for all American geologists. Assuch we esteem it worthy of a place among
the Monographs of the United States Gieological Survey, and with high appre-
ciation leave it in your charge for publication and general distribution,

I also here append a

SKETCH OF THE GEOLOGY OF THE CRETACEOUS AND TERTIARY
FORMATIONS OF NEW JERSEY.

The invertebrate fossils described in this and the succeeding volumes
have been found in the geological formations which make up the southern
half of New Jersey. The northwestern boundary of these formations may
be traced by a line drawn in a southwesterly direction from Staten Island
‘Sound, on the eastern border of the State, to the Delaware River at the
mouth of Assanpink Creek, in Trenton, on the western side. The other
boundaries are the Atlantic Ocean and Delaware Bay and River, The
boundaries, except the first, need no more specific description. The north-
‘western boundary can be traced with a good deal of accuracy from the

X
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CRETACEOUS AND TERTIARY FORMATIONS OF NEW JERSEY,

Sound, about four miles northeast of
Woodbridge, through the northern
part of that village, and then across
the hills to Metuchen, and onwards to
the Raritan, which ii crosses in the
southern part of the city of New Bruns-
wick, and thence onward to Ten-Mile
Run and Kingston, and thence along
the valley in which the Delaware and
Raritan Canal runs on the south of
Princeton and T'renton to the Delaware
River.

The outeropping edge of these
formations is thin, so that in many
places the underlying red sandstone
is exposed in the inequalities of the
surface, or is easily reached in digging.
"This, of course, must leave the edge
somewhat irregular, and in one place
in Middlesex County, north of the
Raritan, the red sandstone rises in a
considerable hill south of this line, and
is entirely surrounded by the white
clays of this later formation.

The Raritan clay beds, with their
intermediate beds of sand, which are
the lowest in the series here described,
arc retained as a part of the Cretaceous
serics. Stratigraphi-cul relations war-
rant this. The very few fossil shells
which have been found in them are of
estuary forms, and are thought by some
paleontologists to bear a close resem-
blance to those of the Wealden or
Jurassic age. The greensand and in-
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CRETACEOUS AND TERTIARY TORMATIONS OF NEW JERSEY. XTI
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ciently illustrate their mode of occurrence.

The columnar section, Fig. 2, will further
show the thickness of the Cretaceous and
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Eocene strata, as far as present demonstra-
tions extend; and the map of the part of New woF aRoox
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is found, with its characteristic fossils, in
several isolated localities in the counties of

ATLANTIC OCFAN

Cumberland and Salem, but no structural
or other well-marked geological peculiarities
of these beds have yet been developed.
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XII CRETACEQUS AND TERTIARY FORMATIONS OF NEW JERSEY.

The greater part of the State south of the Cretaceous and Kocene strata
is without fossils by which to determine its geological age. It is, however,
later than the Miocene, as is to be seen where they meet, and it is older
than the Glacial, as is shown where the glacial drift overlies the same for-
mation in some of the country immediately north of the Raritan. It ap-
pears to be regularly stratified, though all the strata are eartby, no rock
having been met in boring into it. Regular and extended beds of clay and
sand have been found in the various places which have been bored into,
but no fossils have been met with. In this state of our knowledge, it is
safe to call these beds representatives of the Pliocene age.

The tide marshes, the sand beaches, and some low lying upland on the
borders of the sea and bay sides, are of the Quaternary period, and fur-
nish a few fossils which scarcely differ from the living species now found in
the adjacent tide waters.

From the foregoing sketch of the geology of Southern New Jersey, it
will be seen that by far the greater number of fossils described in this work
are from the greensand beds of the Cretaceous formation. Fossils are
really much more abundant in these beds than in any of the others, and,
besides, these beds have been opened more extensively than any others on
account of the value of the marls which compose them, and which are used
for fertilizing the soil.

Some of the species are very abundant, while of many others only
single specimens have been found, and very many of these forms have only
been found as imperfect casts.

There is no complete collection of these fossils, and the Geological
Survey of New Jersey possesses only a small part of them; for the remain-
der specimens have been borrowed wherever they could be got, and their
ownership is given in the printed descriptions.

The fossils in the New Jersey marls attracted the attention of natural-
ists at a very early day; Dr. 8. G Morton and Prof. L. Vanuxem, of Phil-
adelphia, described some of them in the sixth volume of the Journal of the
Academy of Natural Sciences in 182829, and in the seventeenth volume of
the American Journal of Science in 1830, and since that time many additions
have been made to the number described by others, whose names will ap-
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CRETACEOUS AND TERTIARY FO\RMATLONS OF NEW JERSEY. XIII

pear in their proper places. This work of Professor Whitfield, in bringing
the fossils together and in revising and correcting imperfect descriptions,
and in making new and better drawings of the fossils, will be appreciated
by every paleontologist; and the new species he has been able to add give
completeness to the subject, and it is hoped will make the book a useful and
standard one both for the student and the field geologist. Heretofore, many
of these fossils which were described were not figured, and the descriptions
were scattered in so many different works that they were practically inac-
cessible to most persons, and especially to those who by their residence on
the formations were most competent to make collections. It is a publica-
tion which has long been locked for by citizens interested in geology, and
it is fair to anticipate from its use much benefit to the scientific geology of
the region from which its materials are drawn.

As the collected work of the pioneers in paleontological study on this
_continent, it becomes of permanent interest to geologists botl: for the per-
sons whose labors it perpetuates and the localities which they explored.

I am, with high respect, your obedient servant,
GEO. H. COOK,
State Geologist of New Jersey.
Maj. J. W. PoweLL,
Director U. 8. Geological Survey.
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LETTER OF TRANSMITTAL.

New York, March 81, 1884.

Dear Sir: I herewith transmit to you the following descriptions and
illustrations of the Brachiopoda and Lamellibranchiata of the Green Marls and
accompanying Clays of New Jersey, which form a part only of the paleon-
tological report on the fossil remains of the State.

In presenting the report allow me to express my sincere thanks for the
‘many kindnesses which I have received at the hands of yourself and your
assistant, Professor Smock, in obtaining material for the work, I am also
greatly indebted to the officers of the Academy of Natural Sciences at
Philadelphia, Pennsylvania. I have been obliged to borrow largely from
their collection, as it contains very many of the types of Mr. T. A. Conrad
and Mr. W. M. Gabb, as well as of Dr. 8. G. Morton, and those of Mr. Isaac
Lea’s species of Unionide. 1 am, however, under special obligation in this
respect to Profs. A. Heilprin and H. Carville Lewis, I have also had the loan
of specimens from Columbia College, N. Y., through Dr. J. 8. Newherry, and
from Dr. Lawrence Johnson and Miss F. M. Hitchecoek, of New York, to all of
whom 1 wish to express my thanks. I have also availed myself largely of
specimens from the cabinet at Rutgers College under your charge, and
from the cabinet of the American Museum of Natural History in New York
City. '

Yours, very truly,
R. P. WHITFIELD.
Prof. GeorGce H. Cook,
State Geologist of New Jersey.

XV
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PRELIMINARY REMARKS.

——— oo o

In offering the following report on a portion of the organic remains of
New Jersey, I would state that the very imperfect material with which I
have had to deal, as well as the small number of related specimens, often
having only a single imperfect individual of a species, and that one the
original type, must form my excuse for the great imperfection of descrip-
tion and meagreness of illustration.

The report contains all the species of Brachiopoda and Lamellibranchiata
of the greensand marls and their accompanying clays of the State, so far as I
am able to learn, hitherto described and published, as well as several now
made known for the first time. The published species have not before been
brought together in any form, even in a catalogue; and the descriptions
have been given in so many different publications, and through such various
channels, that it has been very difficult to ascertain when they had all been
collected. I am by no means certain, even now, that I may not have over-
looked some isolated paper or obscure pamphlet containing descriptions or
mention, but every means has been employed to make the search as thorough
as possible, and every known trace of publication or reference to papers
has been followed to its source. A

Another difficulty with which I have had to contend has been the want
of material. This has been an almost insurmountable obstacle to rapid and
systematic work, as there are no comparatively complete collections of the
marl fossils in existence at any one place. This arises principally, I pre-
sume, from the fact that marl fossils are very difficult to preserve for any
length of time, owing to their rapid disintegration from the effects of finely

disseminated pyrite in the marls, which, on exposure to the air, rapidly de-
XVYII
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XVIIL PRELIMINARY REMARKS.

stroys them, thereby discouraging persons from collecting. This, however,
might in a measure be remedied by judiciously cleaning the specimens from
unnecessary sand and marl when first taken from the pits, and after thorough
drying, soaking the specimens in boiling glue, of a consistency sufficient
readily to penetrate the marl, which, on rapidly drying again, will be bar-
dened and protected so as to be preserved for an indefinite period. Speci-
mens which I treated in this manner twenty-six years ago are as perfect
to-day as when first prepared.

1t will be noticed that by far the larger part of the species here de-
scribed are from the Lower Marl Beds. Leaving out the Brachiopods, of
which there are only five given, including one doubtfully from within the
‘State, there are two hundred and thirty species and varieties. Of these, five
are from the clays below the Lower Marl Bed; eleven, including Gryphea
vesicularis, which occurs most abundantly in the Lower Marl Bed, are from
the Middle Marl Bed ; seventeen are from the Cretaceous layers at the base of
the Upper Marl Bed; twenty-three are from the Eocene layers at thetop of the
Upper Marl Bed; and twelve species of Unionida: are from the clays at Fish
House. This leaves one hundréd and sixty-three species for the Lower
Marl Bed, only one of which is known to occur in any of the other beds;
-Grypheea vesicularis being common to the Lower and the Middle Beds, and
also recognized in a single individual in the Kocene layers. Idonearca
vulgaris was supposed to pass from the Lower to the Middle Bed, but I find
that the Middle Marl Bed specimens belong to quite a distinct form.  Ostrea
or Gryphea Bryani Gabb, in one of its varieties, appears to be common to
the Middle Bed and to the lower layers of the Upper Bed.” Beyond
these I have no evidence of a passage of species from one bed to any of
the others. There is, however, some difficulty in satisfactorily determining
whether this is really the case, as most of the collections which I have ex-
amined are not carvefully labeled with locality or position, and from their
great similarity of material they present a peculiar liability to error.  This
may be said to be particularly the case with the collections deposited in
tlle‘Acudémy' of Natural Sciences in Philadelphia, many of which have no
other record of locality or position, cither with the specimen or embodied
in the description of the speciesbf which they are the types, than simply
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PRELIMINARY REMARKS. XIX

that of ‘‘Cret. N. J.”  Others mention only the county in which they were
found. This condition I find in other collections as well, and it is likely to
bave been a fruitful source of error.. The blame, however, in the case of
the Academy of Natural Sciences rests solely with the original collectors
and authors of the species; and if some of these errors are continued in
the present work from these causes, I do not feel that they could have been
avoided. The collections at the Academy of Natural Sciences are, never-
theless, extremely valuable, as they are largely types of species by Con-
rad, Gabb, and Morton. Of the latter, however, there are very few re-
maining.

It will be noticed that very few of the species have been recognized

from localities outside of the State. It is certainly peculiar that so many

local species should have existed within the limits of New Jersey. This
may, however, be attributed to certain causes which have existed over these
areas daring the deposition of these formations, and which would have pro-
duced a special fauna fitted for those conditions by eliminating from it all
other forms not fitted to withstand them. Beyond this, certain rapid or
sudden changes seem to have taken place over nearly the entire coast of
this State, at somewhat regular periods, which materially changed the con-
ditions of life abruptly. These are recorded in the changes from the green-

sand deposit to a siliceous sand deposit between the several layers of marls,

in which no animal remains occur. These abrupt changes in conditions

and extinction of life over these areas at times also account for the almost
entire change of species in the different beds of marl. But there is still
another reason, and perhaps a mote direct one, why so few of the species
have been identified from other localities than those of the greensand region.
This is the condition of preservation of these marl fossils, which are gener-
ally only seen as internal casts, and therefore very difficult to identify with
perfect shells. But even among the few which have heretofore been cited

as common to New Jersey and more southern localities, T find few that will

bear critical comparison.  For this reason I have been compelled to change

the names of several of the species where the types were from those south-

ern localities.
In regard to the identity of the New Jersey beds with the supposed
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XX PRELIMINARY REMARKS.

equivalent beds of other paris of the country, I am not prepared at present
to give a very decided opinion. I see no reason,however, to dispute the notion
generally held that the Lower Marl Bed of the State is equivalent to No. 4, or
the Fort Pierré group of the Upper Missouri Cretaceous region. In regard
to the Raritan Clays which underlie the Lower Marl Bed, I have made some
suggestions preceding their description. And in regard to the beds at the top

of the Upper Marl Bed, referred to as Eocene, I would state that so far as the-

Lamellibranchiate shells are concerned, there is so little in common with the
Eocene known from other localities, that, taken alone, their evidence is not
very strong either for or against this Eocencage. The Gasteropodous fauna,
however, is more ILocene in its character than that of the Lamellibranchiates.
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RARITAN GLAYS AND GREENSAND MARLS OF NEW JERSEY.
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SECTION T.

BRACHIOPODA FROM THE SEVERAL MARL BEDS OF THE STATE,

DESCRIPTION OF SPECIES,

The fossil Brachiopoda are not very well represented in the Cretaceous
formations of America, and the New Jersey beds form no exception to this
rale. In Kurope, as a general thing, this class of shells is quite abundant,
and although the genera are not as numerous as they are in Paleozoic
formations, yet the species are many. But in America there are few spe-
cies, and those mostly confined to four genera, namely, Tercbratula, Ter-
ebratuling, Terebratella, and Rhynchonells. In New Jersey, so far as at
present known, only three of these genera are represented; the last one,
Rhynchonella, being entirely absent. In regard to individuals, two of the
species known to occur within the State may be said to be abundant, Zere-
bratula Harlani and Terebratella plicata. 'Fhe latter is moderately abundant
as scattered individuals in the Gryphwea beds of the lower marls, but lhas
never yet been found in large quantities; while the former, T. Harlani, oc-
curs in vast numbers, forming, at several localities, beds of several feet in
thickness, made up almost entirely of the broken and often water-worn
valves of this species, with a very moderate number of entire individuals.
The conditions of life prevailing in the New Jersey seas during the forma-
tion of the green marls do not appear to have been favorable to the exist-
cnce of this form of Molluscoid, but in a few localities the vast abundance
of Gryphwea vesicularis which had accumulated just below, and whose shells
had formed beds of several feet in thickness, appear to have furnished,
by their maceration and solution, a sufficient amount of calcareous material
to have afforded the proper conditions requisite for these shells, and for

vast numbers of foraminiferous bodies as well; as the so-called calcareous
5
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6 PALAZONTOLOGY OF NEW JERSEY.

sands associated with the Terebratule and Gryphea is composed almost en-
tirely of the remains of these minute organisms. Of the species of Brach-
iopoda other than the two mentioned, only a foew isolated examples have
been found. Among all the collections which I have examined, probably
not more than fifteen individuals in all have been discovered. The follow-
ing described species are all that have been found in any of the marls
within the State, including the Eocene beds at the top of the Upper Marls.

Class BRACHIOPODA.

TEREBRATULIDA.
TEREBRATULA Lihwyd.

Terebratula Harlani.
Plate I, Figs. 15-21.

Tercbratula Harlant Morton.  Am. Jour. 8ci., Ist ser., Vol. X VIIT, p. 250, PL I11, Fig. 16;
and Vol. XVII, p. 283. Jour. A, N, Bei,, 1stser., Vol. VI, p. 73, PL, 11L, Figs.
1-4and 7,8. SBynopsis, p. 70, PL. I1L, Fig. 1,and P1. IX, Figs.8 and 9; also
Fig. 2. Gabb, Synop. Cret, Form., p. 196. Synopsis of Cret. Brach.,
p. 18, Meek, Geol. Rept. N. J., 1868, p. 729.

T. perovalis (Sow.%) Morton. Jour. A, N, Sei,, Phil.,, Vol. VI, 1st ser., p. 77,
P, 111, Figs. 7 and 8,
T. Sragilis Morton (not of Schlot.). Jour, A, N. Se¢i., Phil., Vol. VI, 1st ser.,

P 75, PL 111, Figs. 3 and 4. Synopsis, p. 70, PL 111, Fig. 2. Am.J. Arts
and Sciences, Vol. XVIII, p. 250, P1. 111, Fig. 17 and Vol, XVII, p. 283.
Meek, Geol. Rept. N. J., 1868, p. 723,

T camella Morton. Synopsis, p. 70, in text.

T. subfragilis D’Orb.  Prod, Pal,, Vol. 11, p. 258,

1. atluntica (Mort.) Gabb. Synop. Cret. Brach,, Proe. A. N. Sei,, Phil,, 1861,
p. 18.

Shell large, sometimes measuring two and three-fourths inches in length.
Form, elongate-oval with subparallel sides, often giving a somewhat cylin-
drical form in old specimens as seen in a dorsal view, with the front usually
more or less truncate and sometimes bilobate from a flattening or lobing of

" the valves on the anterior part of the shell. Valves very ventricose, almost
gibbous in old shells from a thickening of the margins. Ventral valve
with the beak large, strong, incurved, and truncated at the apex by the
large foramen, which is strongly excavated at the opening through the
thickness of the shell-substance of the apex, the truncation being parallel
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BRACHIOPODA OF THE MARL BEDS. T

to the axis of the valves. Lateral margins of the beak, angular. Center
of the valve toward the front usually flattened or concave, and the lateral
slopes impressed. Dorsal valve much less deep than the ventral; the
beak small and invariably incurved within the deltidial opening of the
ventral in half-grown or mature specimens; front and anterior surface of
the valve flattened or concave, leaving an angular ridge dividing the cen-
tral area from the lateral slopes. This latter feature is frequently exag-
gerated to so great an extent as to give a decidedly plicate appearance
to the front half of the shell. Shell-sarface marked by numerous lines
of growth, often grouped so as to form varices of growth toward the front
in old specimens. Shell-substance finely punctate, the puncte usually
visible under a hand-magnifier of moderate power; more distinctly seen,
however, on exfoliated surfaces. In the interior the crura are slender near
their junction with the dorsal valve, but rapidly expand into a broad loop
of from three to five eighths of an inch in length and more than two-thirds
as great a width, and very angular at the bendings. There have been two
varieties of this species described under distinct names, T. ovalis and T.
fragilis, Morton. There may be some reason for regarding the latter as a
good species, as it occurs in beds where the other form is scarcely or not at
all represented.  This is, I believe, notably the case at Harrisonville, New
Jersey. The characters of these varieties are separately noted below.
Variety fragilis, = Terebratula fragilis Morton, PL I, Figs. 15-18.  This
~ form is common enough at nearly all localities where the species occurs.
It is found of all sizes, from a little more than an inch in length to
those nearly as large as the normal form of the species. It is usually, how-
ever, smaller in size, more cy]indriéa], and very strongly plicated; the plica-
tions frequently forming strong lobes and extending to within half an inch
or so of the beak on the dorsal valve and nearly as far on the ventral. I
can find no feature which will serve to distinguish this form from the normal
type of 1. Harlani constant enm{gh to berelied upon. The thinness of the
shell is no greater than that of the generality of those of the other form.
There is a decided and marked difference in the size and character of the
punctee of the shell observable in some individuals of this variety, the
pores being smaller and much more densely crowded together, forming
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transverse wavy lines, which, if it were a constant feature, would serve to
distinguish them, but even on the specimen where this feature is most
marked, I find that it varies even on different laminze of shell over the same
space where it has been exfoliated artificially, so that it forms no positive
means of distinction. I am inclined, therefore, to regard it only as a very
strongly marked variety, and not a valid species.

Variety perovalis, Pl. I, Fig. 19. This form Dr. Morton identified with
the European shell 7. perovalis Sowerby, but it can be nothing more than a
two-thirds grown form of 1. Harlani, and the name has long since been
dropped out of the literature by most authors. He afterwards proposed the
name T camella for it, if found to be distinct from 1. Harlan.

Terebratula Harlani is about the largest terebratuloid shell known in
American rocks, and is one of the most beautiful, as well as the most abun-
dant. At several localities where it is found, it oceurs in immense numbers,
forming, in connection with Gryphea vesicularis, nearly or quite half the
substance of beds of several feet in thickness. At the marl pits, about
one and a half miles from New Kgypt, they are found through about
eight feet of sandy marl so densely packed together that it is almost im-
possible to extricate specimens without breaking, and in certain parts of the
bed the marl forms much less than half the bulk of the whole. Through
about two or three feet of the upper part of the bed the Terchratula is
almost alone, mostly in separated and water-worn valves, but near the
upper portion of this thickness perfect shells can be obtained in great numbers.
The Terebratula bed is an excellent line for comparison of the strata at differ-
ent localities, and has been traced throughout a large part of the State and
into Delaware. The shell has been obtained from South Carolina, where
it is said to be found in the Tertiary. This I think extremely doubtful, as
it is never found above the middle marl beds in New Jersey. Moreover,
the strata in South Carolina are in such a position that it may easily be ob-
tained from the Cretaceous layers below without the fact being detected.
Specimens in Dr. Holmes' collection in the American Museum of Natural
History certainly present all the appearances of the Cretaceous shell, but
are larger than any I have seen fromi New Jersey. Mr. Gabb, in his Synop-
sis, cites 7. atlantice Morton as a synonym of this, considering it as a
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young individual. But I judge from Dr. Morton's deseription that it is a
very distinct species, being small and distinetly marked with radiating striz,
which 7. Harlani never is so far as T have seen. I should be much more
inclined to think 7' atlantica Morton more nearly related to Mr. Gabb's
T. Halliani.

Tormation and locality—The species is confined, so far as I know, to the
top of the Lower Marl Bed and to the Middle Marls, not having been seen
to any extent in the lower beds and never in the upper beds, at least within
the limits of New Jersey. It has been found in the lower beds near New
Egypt, and in the middle beds at the same pits, where it is extremely abun-
dant through about eight feet of strata, also at Timber Creek, at Mullica
Hill, and at Kirby’s marl pits, two miles southwest of Harrisonville, N. J.,, in
the amber deposit on Old Man’s Creek. (G. F. Kunz) The two latter.
localities furnishing many specimens of the variety T. fragilis. It is found
in the middle layers at very many localities and sparingly throughout the
entire bed in New Jersey and in Delaware. It also occurs in South Car-
olina, as shown in Dr. Holmes' collection in the American Museum of Natu-
ral History, New York City, from Mazyck’s green sands, at Saint John's,
and is marked by Dr. Holmes as Xocene, probably an error.

Terebratulina atlantica.
Plate I, Figs, 10-13,
Terebratula atlantica Morton. Jour, A. N. Sci., Phil,, 1st ser., Vol. VIII, p. 214.
T. Halliana Gabb. Proc. A, N. Sei., Phil., 1861, p. 19.
1. glessa Conrad. Am, Jour. Conch., Vol. V, p. 42, P1, I, Fig. 22. Meek,

Geol. Surv. N. J., 1868, p. 732,
Terebratulina Halliana Gabb. Synopsis, p. 200. Meck, Geol. Surv, N. J., 1868, p. 724.

Dr. Morton describes this species as follows: “Shell ovate, valves
equally convex, with numerous, distinct, and bifurcating strise, most promi-
nent on the umbo; foramen large; beaks not incurved. Length of the
largest specimen found, five-eighths of an incl; width, half an inch.”  The
locality he gives as in the ferruginous sands at Woodward’s farm, New
Jersey.

I have seen a goodly number of this species from New Jersey, but
most of them have been smaller than the dimensions given by Dr. Morton,
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and are nearly all internal casts. In this condition they frequently afford
evidence of radiating strie, and correspond with the description given
above, but are different in form from those more advanced stages of
growth, As they advance in size the form changes from this nearly equi-
valve, lenticular form, by the front of the valves becoming elevated,
forming a fold on the dorsal side and a broad, shallow depression on the
ventral. This feature is increased with increased growth until they assume
the form given by Mr. Conrad for his Terebratula glossa. The form is then
elongate-ovate with very convex valves, the front of which is somewhat
produced into a pinched fold on the upper valve, and with a shallow depres-
sion on the opposite one corresponding to it. "The beak of the ventral valve
beconies slightly incurved and is largely truncate, and its lateral margins
_subangular. The ventral valve possesses a slight cardinal area on each side
of the foramen, which is flattened, and the dorsal valve has lateral expan-
sions on the sides of the beak to correspond, and which form a slightly
extended cardinal line on each side of the beak. This is shown on the
medinm-sized cast figured in the pouching of the lateral margins on the
sides of the beak of the dorsal valve, but it is not distinctly observable in
the larger figure, nor on the one copied from Mr. Conrad. On the former
specimen the strize are fine and even, but as it does not retain the shell they
are not seen on the upper part of the specimen.

Dr. Morton first described this species from young specimens, and Mr.
Gabb seems to have considered it as identical with the young of I\ Harlan
(see Synopsis, p. 194). This could not be the case with a shell possessing
the features described by Dr. Morton. Mr. Gabb also considered the small
shells as the same as T lachryma Morton; being misled by specimens labeled
by Dr. Morton (see Synopsis, p. 200, foot-note), on ascertaining his mistuke
he described the New Jersey shell as T Halliana. Mr. Conrad subsequently
obtaining adult specimens described and figured them under the name 7.
glossa, supposing it to come from the Eocene beds at Shark River, New Jer-
sey, which isa mistake. I believe them all to be only stages of growth of one
species; at least 1 have not seen specimens that I should consider as represent-
ing distinct species when they are examined together and in numbers. There
are some of the small ones which are rather more ventricose than the ma-
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jority, but not sufficiently so to be specifically distinct. The young shells
of this species differ from T. lachryma Morton, in being less ventricose on
the umbo, less elongated in form, more circular in outline, with a shorter
and broader beak. They must very closely resemble 7' floridana Morton,
from the Cretaceous at Prairie Bluff, Ala., but, as T have no specimen from
that locality for comparison, T am not able to assert positively in what par-
ticulars they differ. If they prove to beindentical, the name T floridana
will have precedence over that of T. aflantica.

Formation and locality —All “the specimens which I have seen, and of
which I have been able to ascertain the locality without doubt, have been
from the lower beds of the upper marls. The form given by Conrad as 7'
glossa, 1 have seen from Farmingdale in the collection of Miss F. M. Hitch-
cock, of New York City (Plate 1,fig. 13). The example figured on Pl. 1,fig
10, is from the collection of Dr. L. Johnson, of New York, and is also from
Farmingdale. Other and smaller specimens, but showing the same features,
except in being less gibbous, are from the same horizon at Shark River, N J.,
Columbia College collection. I do not remember to have scen any speci-
mens authentically derived from either a higher or lower locality. Mr.
Conrad’s examples of 1. glossa were from Shark River. Mr. Gabb gives for
T. Halliana simply “New Jersey.” Dr. Morton cites for his specimen the
“ferruginous sands at Woodward’s farm, New Jersey, found by Mr. Con-
rad.”

Terebratulina floridana.

Terebratula floridana Morton, Synopsis, p. 72, P1. XVI, Fig. 17,
Terebratulinag floridana (Mort.) D’Orb.  Prod. Pal., p. 258, Vol. II; also of Gabb, Meek,
and others.

This species was originally described from the Cretaceous formations
at Prairie Bluff, Ala, but is given by Mr. Meek as a New Jersey species in
his catalogue in the Geological Survey of New Jersey for 1868, p. 729,
So far I have not observed it among the fossils of this State, and am inclined
to think the reference an error. Young individuals of 1. Halliana (Gabb)
= T. atlantica (Morton) have very much the characters of the Alabama
shell, but they differ in being more elongate, less broadly rounded, and in
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having a shallow sinus on the dorsal valve, while the Alabama shell is
described and figured without this feature. 1 do not, therefore, consider it
as properly belonging to the State fauna.

Teirebratulina lJachryma.
Plate I, Fig. 14.
Terebratula lachryma Morton. Synopsis, p. 72, PL. X, Tig. 11, and PL XVI, Fig. 6,
Terebratuling lachryma D’Orb.  Prod. Pal., p. 396. Gabb, Synop. Cret. Brach., p. 19,
Proe. A. N. Sci. Pbil., 1861; Synopsis, p. 200.

Mr. Gabb states that he has seen this species from the Cretaceous marls
of New Jersey, and therefore he considers it as a Cretaceous species, remark-
ing that 1’Orbigny is incorrect in placing it in the Lower Focene. Dr.
Morton’s specimens were from the calcareous strata of South Carolina,
which is considered as Eocene, although at the time Dr. Morton described
the species it was supposed to be Cretaceous. He also states that Mr.
Conrad had at a later time obtained it from *strata below Claiborne, Ala.”
"This would also bring it into the iocene. Mr. Meek, in his check-list of
Cretaceous Mollusca, does not include this as a Cretaceous species, and,
although Mr. Conrad does not include it among the Iocene Terebratulida
in his Smithsonian Institution check-list of that formation, he does subse-
quently in a later list publishea in Vol. I, Am. Jour. Conchology. I do
not know what Mr. Gabb may have seen from New Jersey to identify as
belonging to this species, but I certainly have never seen any shell or cast
of shell from New Jersey that 1 should consider as belonging to it. In
order that it may be identified if found, I have given a figure, enlarged to
twice the natural size, of a specimen of undoubted authenticity, from the
white limestones of the Eoecene of South Carolina, near Charleston, for
comparison.

Genus TEREBRATELLA IYOrb.
Terebratella plicata Say.
Plate I, Figs. 5-0.

Terebratula plicata Say. Am. Jour. Sci. and Arts, Vol. 11, 1st ser., p. 43. J. A N. 8,,
1st geries, Vol. VI, p. 73, PL 111, Figs. b and 6. 1829,

1. Sayi Mort. Synopsis Org. Rem., p. 71, PL, ITI, Figs. 3 and 4, 1854. Am,
J. Arts and Scienees, Vol. XLVIII, p. 283,
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Terebratella plicate (Say) D’Orb. Prod., p. 259. Gabb, Synop. Cret. Foss,, p. 193.
1861, Meek, Geol. New Jersey, 1868, pp. 375, 723.

Shell of medium size, subeircular in outline and somewhat plano-con-
vex in profile, marked by from eight to twelve or more sharply angular
plications, which extend from beak to base. Ventral valve strongly convex,
with an erect beak of small size, which is angular on the back but not
incurved. Area moderately large, and perforated by a large circular fora-
men and broad triangular deltidium, which is partially closed by a small
deltidial plate on each side. Dorsal valve flattened or slightly convex,
often with a broad undefined sinus in the middle, which may be occupied
by a single strong plication or by three or five smaller ones. Surface of
the shell marked by numerous strong concentric lines of growth crossing
the plications, and the minute structure of the shell beautifully and strongly
punctate, the punctze being arranged in quincunx order, so as to form oblique
lines across the plications. In the interior of the ventral valve the cardinal
muscles have left a pair of strong flabellate scars occupying the upper third
of the valve, and in the dorsal the adductors show deep semi-circular pits
of moderate size separated by an elevated mesial septum which extends to
some distance beyond the middle of the valve. The teeth-sockets are large
and deep, and the cardinal process double or in some cases triple, nearly
erect, and of large size. The crura start from a more or less well-devel-
oped hinge-plate at a moderate distance from each other, and are directed
forward and outward, giving origin to crural process at a short distance
from the hinge-plate. The loop is formed of a rather broad band or rib-
bon, which curves outward from the crural points and forms an imperfect
circle of nearly one-half the diameter of the valve, and of equal length,
the two sides nearly meeting in front, where they are bent upon themselves
and, returning at a short distance above the main portions, are united in a
transverse bar just-in front of the crural points. The main portions of the
loop are united to the central septum of the dorsal valve by a transverse
plate near the end of the septum and just in front of the middle of the
loop, thus giving a double attachment to the loop, as in the living forms of
the genus. Among several specimens examined showing the loop more or
less perfect, the ventral side of the band comes so near to the ventral valve
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that the minute crystals with which both the loop and the interior of the
valves is coated bring it in contact with the valve, so that in breaking
away the shell to show the interior this part has been somewhat injured on
one side of each specimen. Tlhere is considerable difference observed in
the proportional form of the different parts of the loop in different speci-
mens, in the width of the band composing it, in the relative width between
the bands on the opposite sides of the center, and in the proportional length
of the transverse plate which connects.the dorsal sides of the ribbon with
the median septum of that valve. Moreover, the ribbon in all cases where
seen is coated with minute crystals of lime, which gives it a much stronger
appearance than it has really possessed when in its normal condition. The
loop in its general appearance presents much the same aspect that is seen
in that of Waldheimia australis of the present time, except that it has the
double attachment to the dorsal valve characteristic of the genus Terebra-
tella. The general shape of the shell externally had long ago decided
naturalists in referring the species to Terebratella, but it has hitherto disap-
pointed all efforts to obtain a knowledge of its loop; but as it is now known
in several individuals, there can no longer be any doubt of its generic
relations.

Formation and locality.—This is an abundant species at most of the
localities where the shell-bed of the Lower Green Marls is worked. At
Cream Ridge, New Jersey, it is extremely abundant; also at Middletown,
New Jersey.

Terebratella Vanuxemi.
Plate I, Figs. 1-4.

Terebratula Vanuxzemi Lyell and Forbes. Quart. Jour, Geol. Soc., 1845, Vol. I, p. 62.

Torebratella Vanuzemi D’Orb.  Prod. Pal., p. 259. Gabb, Synopsis Aw. Cret. Brach.,
P. A.N. Sci.,, Phil,, 1861, p. 18. Synop., p. 194. Meek, Check-list, p. 5.
Geol. SBurv, N. J., 1868, p. 724,

Shell resembling T. plicata, Say, in size, form, and general characters,
varying only in the greater convexity of the valves, especially the dorsal
valve, and in the greater number of plications, which are less angular and
not so distinetly elevated or so distinctly marked. The ventral valve is
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sometimes slightly flattened in the middle region instead of having plica
tions, as in I. plicata. On some individuals the plications are all but obso-
lete, being very faintly marked on the central portions and obliterated
toward the front of the shell by the strong concentric lines and varices of
growth. The punctate structure of this shell is about the same as that of
1. plicata.

This shell has been very generally admitted as a valid species by
Palaeontologists; still 1 have very great doubts of its specific distinction.
It occurs at nearly all, if not quite all, localities where T. plicata is found,
but is quite rare in its typical character. Individuals can be selected very
readily from any of the localities where it is found that will unite by
insensible gradations the utmost extremes attained by the two forms. 1
have not seen the internal features of this form to know if they agree
with those of T. plicata, as specimens presenting the features of the species -
in good degree are too rare to be sacrificed in an uncertain attempt to
develope them,

Formation and locality.—Usually found associated with I. plicata, Say,
at most of the localities where that one occurs, and only in the Lower Marl
Beds associated with Gryphea vesicularis, Exzogyra costata, ete.
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Class LAMELLIBRANCHIATA.

I'have preferred the use of the name Lamellibranchiata for this group
of mollusks, because it appears to me more applicable than any other one
of the very many names proposed. It may be objected that itis a long and
difficult name, but that is its only objection; while most of the others cither
imply zoological falsehoods when applied to some portions of the group, or
are equally applicable to.other groups than this one, and I do not see but
that the name I have adopted is as generally used, or even more generally
used, at the present time than any other. There seems, however, to be
a growing ‘tendency with many Conchologists to use the name Pelecypoda,
proposed by Goldfuss in 1820 (meaning hatchet-footed), which, to my
mind, is particularly objectionable, as there are large groups of these
animals where the foot is entirely obsolete, or so nearly obsolete as to
be without definite form. I do not, however, think this the place to enter
into an elaborate discussion of this matter, but will refer those who wish for
knowledge on these subjects, to the various manuals of mollusca which Lave
been published, and particularly to the very learned and able ren.arks of Dr.
Stoliczka in the opening chapter of his work on the “ Pelecypoda” of the Cre-
taceous rocks of Southern India, Palieont. Indica, Vol. 8, p. 7, ef seq., al-
though I entirely disagree with his choice of name for the group.

In regard to the matter of arrangement or classification which I have
adopted in the work, I have a word to say. It will at once be noticed by

. almost every modern student of conchology that my arrangement is old,

and that it is nearly the reverse of that used by writers on recent con-
chology. My reason for this is that it accords so much more nearly with
the course of nature, as evinced by the successive appearances of the
different groups in the geological record. By this I mean an arrangement

from the lower toward the higher in zoological structure. It may be said
19
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in contradiction of this statement that the oysters, for instance, which by
many are classed as the most lowly organized of the entire group, do not
appear at all in the Paleozoic formations.! But this may prove to be a
retrograde from a higher type, and not invalidate to any very great extent
the statement above made. In arranging and classifying the fossil mollusca
with other forms of animal life in a palmontological collection I find it most
convenient and instructive to classify them in this way; and I also find
that it leaves a by far less number of breaks and gaps in the chain of suc-
cession than when the arrangement is made in the opposite direction. Had
it not been for this circumstance I should have arranged them after the
other method, had it been for no other reason than that I should prefer to
conform to that generally accepted by other writers if it were possible
without conflicting with nature’s own arrangement.

In the adoption of generic divisions among the very imperfect material
for generic distinction with which T have had to work, I have been gov-
erned by reasons which have forced themselves upon my mind as I have
progressed with the work. When I first commenced to study and classify
the forms under consideration, I was much inclined to throw aside most of
the more recently proposed generic divisions founded by Mr. . A. Conrad
upon such poor material, and often upon a single imperfect cast of a single
valve. But I have found that in many instances, where among later col-
lections than those he at first used, the shells themselves were found pre-
served, they show strong generic differences, and afford in most instances
fully as good grounds for separation as those usually adopted among
recent shells; consequently I have been compelled, almost against my own
will, to accept his divisions. While in other cases I have found it totally
impossible to establish any refutation of their value; so that in the end I
have concluded to adopt the generie divisions nearly as proposed by him,
offering only a few criticisms by the way. This, 1 think, will perhapsg prove
in the end the most satisfactory manner of dealing with the very imperfect

VThere is ouly one species of true oysfer, so far as I know, described from the Paliwozoic Tocks.

" This one, Ostrea patercula, Winch., described as coming from the Waverly sandstones at Burlington, Towa,
1 had the privilege of seeing some years ago; and I am perfectly confident that it is  young specimen.
from the yellow limestone sands of the Middle Marl Beds of the Cretaceous of New Jersey, which had
gotten by some means wixed among the Waverly group fossils by accident.

e
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material with which I have had to work. The great difficulty of obtaining
collections has been the greatest drawback with which I have had to con-
tend. The specimens are mostly internal casts poorly preserved in a soft
friable material, which is strongly impregnated with ‘pyrite, so that they
readily decompose and crumble, making it impossible to preserve them for
any length of time. For this reason, collections made a few years-ago of
apparently good fossils, are represented at present only by a few shapeless
masses of marl and a quantity of loose sand; and I present this as an ex-
cuse for illustrating such imperfect material as will be found on the plates.
If collectors would take their marl specimens when first collected, and after
cleaning and shaping them as desired, soak them carefully and thoroughly in
boiling glue-water, then dry them rapidly, they might be preserved in good
condition for a very long time. But this is seldom done.
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SECTION II.
LAMELLIBRANCHIATE SHELLS FROM THE PLASTIC OLAYS.

The following five species of Lamellibranchiate shells are from the
plastic clays in the townships of Woodbridge, East Brunswick, and Sayre-
ville: These clays are supposed to hold a position stratigraphically below
the lowest of the green marls, and are consequently older, although their
true geological position does not appear to be very well determined. Some
of the layers of these clay beds furnish plant remains in large numbers,
many of which were submitted to Prof. L. Lesquereux some years ago, who
identified a considerable number of the species, and, basing his remarks
upon these plants, gave it as his opinion that they represented the flora of
the Dakota group of the West, Cretaceous No. 1, of the Upper Missourt
section.  I'am not aware that any other opinion has been expressed of late
years as to their distinct equivalents in other parts of the country or in
Europe. In 1868 Mr. I. A. Conrad described two species of shells from
these clays and pronounced them Triassic (Am. Jour. Conch., Vol. 1V, p.
279), stating that Professor Rogers had previously considered them as
forming the lowest part of the Cretaceous formation, but that he (Mr Con-
rad) had ascertained them to be Triassic. That they contained abundant
leaves and stems of Cyclopteris. It will be seen by reference to Professor
Lesquereux’s list published in the “Report on Clays” (Geol. Rept. N. Jersey,
1878, pp. 28 and 2y), that Professor L. does not include this genus among
those examined and reported upon. We may, therefore, consider that Mr.,
Conrad may have been mistaken, Professor Cook also states, on page 29 of
the same report, that two specimens of shells only had then been collected
from the clays, and that these had been examined by Mr. W. M. Gabb, of
Philadelphia, who determined them to be Cuculleea antrosa, Morton. I am
not sure that I have ever seen these two shells, but among all those which
I have seen, twenty or more, none of them would readily be mistaken for

that species. Imperfect casts of the one I have referred to Guathodon
22
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night. possibly resemble them in some cases, but not strongly. All these
forms found in the clays are estuary shells, and strongly indicate an estuary
formation, which it undoubtedly is. The generic characters of all of them
are obscure and cannot be positively affirmed, as their interiors are unknown.
They would seem to represent Guathodon, Astarte, and Corbicula; and the
-one most common, a new genus which Lhave called Ambonicardia, but none
of these would serve to definitely fix the geological horizon of the beds in
which they occur without other evidence. Grathodon is known to occur in
'the Cretaceous, but I think not below, some of the older species having
been proved to belong to the genus Rangia. Astarteis known in the Juras-
sic and possibly below, but most of the Carboniferous species have been
shown to belong to other genera; while Corbicula certainly occurs in the
‘Cretaceous and probably below. The new genus, which I have named
Ambonicardia, is related to Homomya and to the smooth forms of Phola-
‘domya, but it will not answer for either. -Consequently we get no help of
sufficient value to establish the geological horizon of the beds from these
molluscan remains, and aside from the evidence furnished by the plant
remains we must rely entirely upon the stratigraphical position,

In looking over the forms of Lamellibranchiate shells from the Jurassic
formations in the vain effort to find some genus under which I could class
‘this new form, I have been thoroughly impressed with the feeling that it was
more intimately allied to the Jurassic forms than to any of those from the
European Cretaceous. And I have a feeling, resting upon this evidence
-alone, that the beds in which they occur represent that period on our east-
.ern border. But the evidence is not sufficient to give basis for a positive
‘opinion. ' '

ASTARTIDA.

Genus ASTARTE Sowerby,
Astarte veta.
Plate II, Fig. 1.

-Astarte veta Conrad. Am. Jour. Conch., Vol. 1V, p. 279, P1. XX, Fig. 4 (Fig. & by error
on descriptions of plate, see Vol. V, p. 227),

Mr. Conrad describes this species as “Ovate, from ventral margin to
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beak compressed, equilateral; beaks promivent, oblique; anterior ventral
margin rounded, posterior obliquely truncated ; posterior end truncated and
situated much above the line of the base (cast).” In comparison he says;
“this species is nearly allied to, it not identical with, Astarte Triasina,
Dunker.”

I have not been able to obtain specimens agreeing with the above deserip-
tion, 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 generic relations more than there
is to other species found in these clays. The outline of the shell might
suggest that it was a young individual of what I have herein called Gna-
thodon fenuidens, 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.

Formation and locality —Mr. Conrad cites it as coming from the *“ash-
colored clay near Washington, Middlesex County, New Jersey.”

CYPRINIDA:.
AMBONICARDIA, n. gen.

Shell bivalve, large and heavy, triangularly-rhomboidal in outline;
beaks anterior, large, ponderous, and enrolled. Body of the valves.sulcated.
Ligament external, large, resembling that of Unrio. A large well-marked
lunule occurs beneath the beaks. Hinge only partially known, but pro-
vided with a strong tooth anterior to the center in the left valve; posterior
teeth probably obsolete. Anterior muscular scar deep, placed well anterior;
pallial line simple. Exterior coated with an epidermis. Type 4. Cooks.

The shells for which the above name is proposed very closely resem-
ble that section of the genus Unio which is typified by U. pyramidata,
common in the Ohio and Mississippi watershed, differing externally only
in having a strong lunule. They are probably closely related to the
genus FVeniella and allied Isocardias; but they differ so strongly from
any of them, that it appears unnatural grouping to place them in any of
the established genera. They are as near Veniellicardia, Stoliczka, as to
any one, but so far as I can judge from a large number of imperfect speci-
mens, there seems to have been no lateral teeth, or any thickness of shell
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forsuch. They also seem to be allied in general form to Homomya, Ag., and
to some of the smooth forms of Pholadomya, but in the lunule and the thick-
ened shell, are different. Very little is really known of the hinge characters,
but on some of the best casts the imprint of a strong tooth on the left
valve in front of the line of the beaks shows relations to Venielle. 1am
in hopes to obtain better material for illustrating the genus before the com-

pletion of this work.
Ambonicardia Cookit, n. sp.

Flate II, Figs. 11-14.

Shell large and ponﬂerous, with heavy, massive, incurved beaks, which
are strongly enrolled and situated near the anterior end of the shell. Valves
very gibbous, very inequilateral and transverse, strongly cuneate in a
cardinal view when united, being extremely ventricose opposite the beaks
and gradually but rapidly decreasing in depth toward the posterior end;
obliquely 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. Ex-
ternal 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 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 fea-
tures of the hinge are as yet unknown. Pallial line apparently simple.

The general features of this shell remind one of a deep-valved and
strong-beaked Unio, but the hinge has certainly been destitute of lateral
teeth, and the form and position of the anterior muscular impression is such
as at once to preclude all possibility of its reference to that genus.

Localities—The species has been obtained from the clays at Sayre and
Fisher's banks near Sayreville, N. J,, and at clay banks of R. N. and H.
Valentine, near Woodbridge, and at Iast Brunswick, New Jersey.

NEW JERSEY GEOLOGICAL SURVEY

-

L ey




26 PALAONTOLOGY OF NEW JERSEY.

Genug CORBICULA Mecgerle.

Corbicula ? emacerata, o, sp.

Plate II, Figs. 5 and 6.

Shell of rather small size, transversely elliptical or subovate in outline,
and moderately ventricose. Beaks moderately large but not prominently
so0, 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 posterior end narrow and obliquely
truncate, the cardinal portion rapidly sloping with a slight curvature to the
extremity of the moderately sized ligament; hinge line short and oblique
_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 strize, which appear to have been confined principally to the epi-
dermal layer.

The slell is of an unusal form for a Corbicula, and may possibly not
belong to the genus; but as none of the hinge features are obtainable, it is
impossible to determine its generic relations satisfactorily. The surface
has been covered with a pretty strong epidermis, and over a large part of
the specimen this is the ouly portion of the original substance preserved;
the caleareous portion having been mostly removed by solution.

Formation and locality—TFrom the clays below the lowest Cretaceous
sands; clay banks near Woodbridge, New Jersey.

Corbicula annosa.
Plato 11, Figs. 2-4,
Artarte annosa Conrad.  Am. Jour. Conch., Vol. 1V, p. 279, Pl, XX, Tig. 5 (by error on
deseription of plate, Fig. 4; see Vol. V, p. 227),

This species Mr. Conrad describes at the same time with 4. vefa, in the
following language: “ Suborbicular, convex, very inequilateral, ventral and
anterior margins regularly and nearly equally rounded; posterior end trun-
cated, direct (cast.).”

T have before me two specimens which I have referred to this species.
They are both somewhat distorted by compression and retain but little of
the substance of the original shell, othér than the epidermis, which has been
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very strong, and a ferruginous replacement of the ligament. The speci-
mens 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 nblique, with a small ligament. Anterior end
short and rounded, while the posterior is broadly truncated, correspond-
ing to the rather broad and abrupt postero-cardinal slope. If I have rightly
identified the species there can be no reason for referring it to Artartein the
light afforded by the two specimens, but every appearance would indicate
their relations to the genus Corbiculd, with which T have placed it.

" Formation and locality —Mr. Conrad’s specimen was from near Wash-
ington, Middlesex County, N.J. One of the two specimens which I have be-
fore me came from the top layers of Sayre and Fisher's brick and clay yards
near Sayreville, N. J., and the otler from near Woodbridge, New Jersey.

Genus GNATHODON.
Gnathodon?t tenuidens, n. sp.
Plate 11, Figs. 7-10.

Shell of moderate size, very ventricose, very broadly ovate or subtri-
angular, 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 dis-
tance 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 indicated on the partial casts and imprints left in the hard-
-ened 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 muscular impres-
.sions 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
satistactorily determined.

'The shell has had nearly the form of G. cuneata of our Southern Atlantic
-coast, but has been a mucl thinner and more delicate shell with a much
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narrower hinge-plate, and more delicate and slender teeth, while the shell
is proportionally broader along the basal margin, the valves much more
ventricose, and the beaks more distant. It is possible the generic features
of this shell may not be exactly those of the modern Gnathodon, but so far
as can be seen on all the specimens examined there seems to be no reasonable
doubt of their generic identity. The specimens are all highly imperfect, so
much so that the generic features, as exhibited on the hinge-line, cannot be
illustrated; and, of course, under such circumstances, it is difficult, if not
impossible, to determine definitely the generic relations. The only part of
the original substance of the shell preserved on the specimen is the epider-
mis, which is very distinct on some of them, and a little of the oxide of iron
which has replaced the original shell. On one of those figured there is the
remains of a species of Flustra and fragments of Serpula, showing its habitat
to have been in sea water.

Formation and locality—The specimens are from the clay beds below
the Lower Marls, at Sayre’s and Fisher’s brick-yards, and at R. N. and H.
Valentine’s, near Woodbridge, New Jersey. The specimens are in the
State collection at New Brunswick and that of Columbia College School of
Mines in New York.

.
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SECTION IILL

LAMELLIBRANCHIATA FROM THE LOWER MARL BEDS.

Order ASIPHONIDA.
Suborder MONOMYARIA,

Family OSTREIDZ.
Genus OSTREA Linn.

Ostrea denticulifera.

Plate III, Figs, 8 and 9.

Ostrea denticulifera Conrad. J.A.N. Sci., Phil., 2d ser., Vol. 1II, p. 30, PL. XXXIV,
Figs.1and 8, Gabb, Synop., p. 1562. Meek, Check-list, p.6, Geol. Surv.
N. J., 1868, p. 724,

The shells of this species are very small, flattened, thick, and extremely
irregular in form. Those originally described by the author seem to have
been moderately convex, but the New Jersey specimens are exiremely
shallow and generally elongated, with the surface obsoletely striate; even
on the smoothest specimens the strice show beneath the surface. The liga-
mental area is small and the margin crenulate on some individuals to near
the front of the shell, the crenulations being strong and tooth-like, and leav-
ing ridges on the sides of the valves as the shells thicken with age. Muscu-
lar impression large, lateral, and usually below the middle of the length.

All the specimens of this species observed are upper valves; no lower
valves appear to bave been collected. Mr. Conrad, in his original descrip-
tion, mentions only *“lower valve moderately capacious; upper margins
denticulated,” features which might have been inferred.

Formation and locality —The specimens used are from the collection of

+ the Academy Natural Science, Philadelphia, and are marked Haddonfield,
New Jersey, and are probably Mr. Conrad’s types. I have not observed it

in other collections.
99
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Ostrea crenulimarginata.

Plate 111, Figs. 10 and 11.
Ostrea crenulimarginata Gabb. J. A, N. 8., Phil,, Vol, 1V, 2d ser., p. 398, P1. LXVIII,
Figs. 48 and 49. Synopsis, p. 152, Meek Gheck hst, p. 6.

Shell, as seen in a single upper valve, depressed convex and moder-
ately smooth, of an irregular ovate outline, and marked by but few con-
centric lines of growth more prominent than strice. Faint indications of
radiating strize show ohscurely, but are more in the substance of the
shell than on the surface. On the interior the margin is finely crenulate
for two-thirds the length of the valve, being strongest near the hinge and
becoming feinter in the forward part. Musecular scar large, reniform, and
situated above the middle of the shell.

I have seen but a single upper valve of this shell. It differs in the
surface characters from Mr. Gabb’s description of the species, but I judge
the characters given by him were partly from the lower valve, as he figures
none other, and the upper valve wonld naturally be much smoother than
the lower. In other characters it agrees very well. In gencral features
. it does not differ very materially from specimens (casts) which T have
referred to O. subspatulata, L. & S., but the position of the muscular scar is
very much higher on the shell.

Formation and locality—From the lower marl bed, at Marlborough,
N. J,, in the collection of the Rev. Dr. Schanck.

Ostrea panda Morton.

Ostrea panda Morton. Synopsis, p. 61, P1. III, Fig. 6, and Pl. LXX, TFig. 10.

This species, although described as a Cretaceous form by Dr. Morton,
and recognized as such in all the catalogues of Cretaceous fossils, has
proved to belong to the Eocene only; and so far as known to me has
not been found in the Cretaceous at any place. There are many specimens
of itin the collection of the Academy of Sciences at Philadelphia from the
Eocene of the Southern States, and among them the one figured on Plate
19, Fig. 10, of Mortor’s Synopsis. Iixamples of the casts, or rather impres-
sions in the marls of Plicatula wrticosa Morton, often closely resemble somé
of the smaller forms of this oyster, and it is possible that Dr. Morton’s speci-
men (Fig. on PL & l*m 6} may have been such a one.
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Ostrea plumosa.
Plate III, Figs, 12 and 13.

Ostrea pluntosa Morton, Synopsis, p. 51, P1. 111, Fig. 9. Gabb, Synop., p.153. P. A.
N. Sei., 1876, p. 320; Meek, Check-list, p. 6. Geol. N. Jersey, 1868, p. 724,
and others.

Shell small, ovate, ovate-triangular or elongate-spatulate, thin and some-
what fragile irregularly convex on the upper valve, often subangulated
longitudinally, either along one side or the other, beak of the upper valve
thin, sharp, and pointed; the ligamental area small and inconspicuous in
most cases, though sometimes of moderate size. Iixterior of the upper
valve marked by obscure plications in all the type specimens, which cross
the valve obliquely in either direction from right to left or oppositely; also
by fine radiating strize which obscurely diverge from a more or less median
line and pass toward the margin on either side. On the interior the margin
of the valve near the apex is more or less crenulate. The muscular scar is
small and lateral. Lower valve not yet observed.

The type specimens used by Dr. Morton furnish the above characters,
his figured specimen being one of them, but he appears to have considered
them as lower valves, while they are all upper valves, as the position of the
muscular scar and the ridge on the ligamental area would indicate, as well
as the obliquity of the valve. Among the collections which I have examined
I have observed no lower valves which I can identify with them. Mr. Meek
mentions in his Invert. Pal. Geol. Surv. Territ., however, that the lower valve
is usually attached by nearly its entire surface. The plications which cross
the upper valves obliquely are probab]j the effects of marking on some other
shell, possibly Exogyra costata, on which the oyster has grown, and not
an organic feature of the species. This I think is plain from the fact that
they cross the shell in opposite directions in different specimens. Ostrea
cretacca Morton, Synop. p. 52, Pl. XIX, Fig. 3 is a very closely allied, if
not identical species. It is also often obscurely plicated and striate, the size
and position of the muscular scar are the same, but the apex of the valve
is proportionally a little wider in the specimens which I have examined.
This, however, can scarcely be considered as a specific feature in shells of
such variable characters as oysters. A single individual in the same collec-

NEW JERSEY GEOLOGICAL SURVEY




32 PALAZONTOLOGY OF NEW JERSEY.

tion with the above is obliquely oval and destitute of surface markings
except concentric lines of growth. These indicate that for one-half of its
size it was nearly circular, and presenting much the appearance of the lower
valve of Anomia tellinoides Morton. It is, however, an upper valve of an
oyster and of this species. The muscular scar is somewhat larger and a
little more central.

Formation and localily—Dr. Morton gives Arneytown, N. J., as the
locality for his specimens, which would place them in the Lower Green Marls.
The specimens used in the above description and illustrated are from the
collection of the Acad. Nat. Sci,, Philadelphia, from whence they were
borrowed for the purpose.

Ostrea subspatulata.
Plate III, Fig. 14.

Ostrea subspatulata L. & Sow. Quar. Jour. Geol. Soc., 1845, p. 61, Fig. — Gabb,
Synop., p. 154. Meck, Cheek-list, p. 6. Geol. Surv. N. J., 1868, p. 724.
Gabb, P. A. N. Sci., Phil., 1876, p. 320.

This species has been cited as coming from New Jersey by both Mr.
Gabb and Mr. Meek, though I do not know on what authority. The only
specimens which I have seen at all resembling the figures of it given in the
article in the Greological Society’s Journal are casts of young specimens
probably. At least they are very small compared with those there described
and figured. On page 64 of the Quarterly Journal, in a list of species
pecaliar to New Jersey Cretaceous, Sir C. Lyell mentions this species, but
his New Jersey doubtless extended all along the Atlantic coast as far as the
green-sand formation appeared; for under the description of the species it
is cited only as coming from “Lewis’s Creek, South Washington, N. C”

The casts from New Jersey are more or less subovate and a little oblique,
slightly concave on the upper side and quite convex on the lower surface;
narrowed at the upper end but not. sharp; having some width and slightly
shouldered. Muscular scars rather large, subovate or subreniform and
prominent, situated near the side, and pretty well forward on the valve.

The remains of the shells of this genus are amongst the most unsatis-
factory material obtained from the geological formations of the State.
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Owing to the great variability among the individuals of species it is nearly
or quite impossible to iueuuty with certainty the internal casts, especially
where they are taken from collections that have been made by others under
circumstances where no note has been taken or preserved of the markings
on the matrix. Tt is therefore with great doubt that I have assigned to any
given species the casts which I have examined.
Formation and locality.—From the green clays under the second marl
- of the Lower Green Sand at the pits of W. Lippincott, esq., Shrewsbury,
N.J. In the collection of the Academy of Natural Science, Philadelphia,
there is a specimen hearing this name, which is evidently a specimen of O.
compressirostra, and has the locality marked in ink on the specimen as
Chickasaw Bluffs, which I believe is considered as Eocene.

Ostrea tecticosta.
Plate ITI, Figs. 1 and 2.

Ostrea tecticosta Gabb. J. A, N. Sci,, Phil,, new ser., Vol. IV, p. 403, PL. LXVIII, Figs.
) 47 and 48. Synopsis, p. 154, Meek, Check-list, p. 6. Geol, Surv. N. J., 1868,
p. 724.

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 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 junection
of the valves just below the ligamental area. Muscular scar large, but only
moderately marked. Upper valves slightly convex and destitute of plica-
tions except near the border.

I have only seen a single lower valve of this species from the Creta-
ceous beds of New Jersey, where it would seem to be a rather uncommon
species, though quite abundant in Tennessee. All the shells have an
extremely immature look, as if they were the young of a larger shell, but
as none such have been observed corresponding in characters, we must

admit it as a species for the present. The New Jersey specimen presents
4418 mox 9—3
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much the appearance of a young and shallow individual of Exogyre costata
in its general shape, and particularly so in its plicated surface, but differs
materially in the form of the hinge and ligamental area.

Formation and locality—The specimen from New Jersey was presented
to Mr. Gabb by Dr. C. C. Abbot, of Trenton, N. J., as learned by Mr. Gabb's
statements under his original description cited above. But the particular
locality is not stated. It however retains a small amount of vather dark
green sand in the inside, which leads me to infer it was from the Lower Bed
at some locality not far from Trenton, New Jersey.

Ostrea larva.
Plate 111, Figs. 3-7.

Ostrea larva Lamarck. An. sans Vert., Vol. VI, p. 216. ¢ H. & M., Mem. A. Sci. and
Arts, Boston, Vol. V, new series, p. 406, M. and H. Proc. A. N. 8, Dhil., 1856,
. 286. Gabb, P. A, N. Sci., Phil., 1876, p, 320.
0.  faleata S. G. Morton. A. N. Sci. . P]nl - 1827, p. 50, PL. I, Fig. 2. Synop. Org.
Rem. Cret., U. S, p. 54, PL III, Fig. 5.
0.  faleata var., 'nasuta Mort. [fbid., Pl 1X, Fig. 6, p. 54.
0.  falcata var., mesenterica Mort, Ibad Pl IX, Fig. 7, p. 54.
Comp. 0. ;pclluczda Meek & H. Proc. A. N. S hil,, ]800,1) 249, Meek Invert. Pal. U.
8. Geol. Surv. Territ., p. 15, PL \XVI[I Figs. 4 a, b.
Comp. 0. (Gryphaostrea?) subalata ‘\]eek Invert. P'ﬂ U. 8. Geol. Surv Territ., p. 15,
PL XXVIIT, Fig. 5

Shell smal], strongly denticulate, and also strongly arcuate laterally,

“being turned to the left when viewed on the upper side. Hinge straight-

ened, and usually slightly alated on each side, the left side the most dis-
tinctly, making the hinge-line often as long or even longer than the width
of the valve. Denticulations of the margins strong, sharp, and pointed on
the outside; numbering from three to ten, often as long as the width of the
valvé; those of the inner edge small, forming minute serrations only, usu-
ally as many or even more numerous than those of the outer border. Under
valve deepest; ligamental fosset distinct; beak often long and pointed and
the surface of the valve convex. Upper valve flat on the surface, more
particularly so in the region of the beak. Muscular scar'moderately large,
oval, and distinct, situated near the inner margin and at about the postenor
third of the length of the shell.
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The shells as found in the Cretaceous marls of the lower beds are
somewhat variable. There are, however, two very distinct varieties com-
mon. One agreeing with the above description (0. mesenterica Mort.), ex-
cept in the small number of denticulations assigned to the margins; the
number being usually from seven to ten. The shell is small, not exceeding
half an inch in width and usually much less, while the shell is curved within
a circle of one and a quarter inches to one ‘and a half inches in diameter.
The other variety, O.nasute Mort.,, being much larger, sometimes the valves
being nearly an inch in width and curved within a circle of about two
inches in diameter, while the denticulations vary from three to seven on the
outer side, counting the wrinkles of the hinge alations. The differences
between these two varieties are so great that were they living shells there
would be no hesitation in pronouncing them distinet species.

In the Paleontology of the United States Geological Survey of the
Territories (Vol. IX, p. 15), Mr. Meek has given descriptions of two spe-
cies of Ostrea from the Fox Hills group of the Western Cretaceous, under
the names O. pellucida and O. subalata, separating the first-named species
from this one of the Eastern Cretaceous, on the want of “auricular append-
ages,” a feature which I find quite common among the New Jersey speci- .
mens; and on the less strongly denticulate margins of the shell, which is
an extremely variable feature, and the fact that the shell grows attached by
the apex, more or less broadly, of the lower valve. While I write there -
lies before me two New Jersey shells which have grown together; attached
to each other for their entire length, showing that this species also secems to
have had that same habit to a certain extent. The second one of Mr. Meek’s
species, O. subalala, is so nearly like the variety nasufc Mort., that it is
very difficult to see wherein lies the specific distinction, more especially
as the one before me possesses the alation on the left side only, with beaks
exactly parallel to those of his figure given, but is coupled with five very
strong denticulations on the outer margin. On examination of the form as
it occurs in the Eocene at various places in this country the same variations
are detected, although the coarser denticulated variety is less common and
not so extreme; and among the European specimens the same changes are
visible. In the form given in Sowerby’s Min. Conch, t. 135, Fig. 1, as
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0. canaliculate the denticulations are almost obsolete; while one given in
Goldf. Petraf, p. 10, Pl. LXXIV, Fig. 2, as O. lunata Nils,, is a very good
representative of the var. nasuta Morton,

Formation and locality—The species is common at many of the marl
pits in the Lower, Middle, and Upper Green Sands throughout the State,
as well as in many of the Southern States in the Eocene sands and clays.

Genus GRYPHAIA Lam.

Gryphzea vesicularis Lam. ¥,
Plata 111, Figs. 15 and 16; Plate IV, Figs. 1-3, and Pl v.

Ostrea vesicularis Lam. (1806). Amnn. Mus., VIIL, p. 160, P1. XXII, Fig. 3. An. sans
Vert., Vol. 6, p. 209.

0. eonveza Say. 1820, Am. Jour. Sci. and Arts., Vol. 1I, p. 42.

Gryphaa convexa Mort. Jour. A. N. 8., Phil,, Vol. VI, PL. 1V, Figs. Land 2, PL V, Figs.
1-3. Organic Rem., p. 53, F1. 1V, Tigs. 1 and 2.

. mutabilis Mort, J. A, N, 8, Phil,, Vol. VI, PL 1V, Fig. 3. Synopsis, p. 53,
Pl. IV, Fig. 3.

Pyenodonta vesicularis (Fischer) Conrad. J. A. N. 8, Phil,, Vol. 1V, p. 275, 1560.

Gryphea vesicularis var. aucelle Roemer; Kried, von Texas, p. 74, Pl 1X, Fig. 4.

Comp. G. digitata var, Tucumcarii (Sow.) Marcoun; Geol. U. Am,, p. 43, P1.1V, Figs.1a,
b, and 2 and 3.

Comp. G. Pitcheri (Con.). T. 8. and Mex. Bound. Surv., p. 155, PI. XXI, Fig. 3 a—e.

Comp. G. Pitcheri var, navia. Sce Mex. Bound. Surv., Vol. 1, p. 155,

Shell varying from depressed convex to highly gibbous on the lower
valve, and from flat to deeply concave on the upper valve. Outline varying
from subcireular with a very short cardinal line to semicircular, where the car-
dinal line is of considerable length; the relative proportions of length and
breadth being equally variable, sometimes wider than long and again nearly
twice as long as wide. Left side, when looking on the flat valve, more or
less lobed, often projecting in an extended finger-like anal tube a little -
below the line of the hinge. Exterior of the shell strongly lamellose, and
most distinctly so on the convex side, which often shows strongly projecting
concentric lamellee having free edges; apex of the lower valve often pre-
senting a broad cicatrix of attachment, while many specimens are found
which are entirely destitute ‘of any such feature. Upper or flat valve
strongly lamellose, especially near the margin of old or thickened shells,

and the surface usually marked by strong radiating depressed lines, very
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tortuous and irregular in their direction, and also by finer interrupted raised
lines, which give a somewhat thread-like or fibrous texture to the shell. The
valve is flat or slightly concave exteriorly, and of somewhat smaller size
than the deep valve. Ligamental area of the lower valve large and strong,
broadly triangular, and moderately incurved, with a very distinct triangular
depressed central fosset. Inner cardinal margins of the shell strongly
crenulate. Muscular imprint large, and situated behind the center of the
valve. Ligamental area of the flat valve nearly vertical, and the thickened
margin of the shell abruptly beveled on the inside to fit the concavity of
the opposite valve.

There are nearly as many varieties of this shell as there are localities
from which it is obtained. At least this is the case if all those usually con-
sidered as varieties of it are really forms ¢f one species, which statement I
greatly donbt. There is not the least question but that in their present
condition as imperfect fossils it is extremely difficult to draw a line of spe-
cific demarkation between the several varieties which have been noticed
and referred to it, but if we had the animal to study as we have in recent ‘
forms, there would be but little difficulty in recognizing several distinct and
well marked species. The form usually recognized as belonging to the
genus Pycnodonta Fischer is often so strongly marked as to give one the
impression when looking on its upper valve that it is more nearly related
to Placuna except for the cartilage pit and area. Among the various forms,

. the following local or rather stratigraphical varieties may be mentioned as
worthy of special notice: '

Var. conveza (Say). This form is very strongly convex on the lower
side, and often quite concave on the upper, with @ strong anal constriction
separating a part of the shell near the hinge line, forming a more or less
perfect siphonal tube on the left side, and which usually forms considerable
of an angle with the hinge line. The shell is usually wider than long and
distinctly subangular on the umbonal ridge of the deep valve, which also
shows considerable obliquity. .

Var, aucellea Roemer.  Kreid. von Texas, p. 74, PL IX, Fig. 4, ab. This
form, which is figured on Pl. XXVI, Figs. 9 and 10, is usnally smaller and
quite as gibbous as G. convexa, but has only a slight posterior sinus or con-
striction, and a deeply concave upper valve. Itis also less oblique, and more
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regularly rounded on the back; that is, without the subangular character.
It is extremely abundant in the middle marls of New J erse'y, where it is
almost without any admixture of other forms, and I have seen beds nearly
eight feet in thickness composed almost entirely of this shell and Terebratula
Harlani. They are not at all uncommon in.the Lower Gireen Marls at many
localities. '

. Pitcheri var. nuvia. This shell is small, elongate ovate in outline,
widening below with a strongly incurved beak, or broad truncation of that
of the lower valve, highly concavo-convex with a short hinge line, and des-
titute of any or with scarcely perceptible constriction. Resembles G. in-
curva from the Jura, but is less incurved at the beak.

Var. mutabilis Morton.  (Syn. Org. Rem., p. 53. P11V, Fig. 3 (=Pycno-
donta mutabilis).  Bhell broadly depressed-convex on the lower side and flat
or slightly coneave on the upper.  Outline more or less circular, with a mod-
erately extended hinge line, which is often more or less arcuate on the
outer margin; and with a broad ligamental area. Posterior constriction of
the lower valve obsolete or barely distinguishable, not marking the upper
valve. '

Var. No. 4 (see Pl 111, Iig. 15). Somewhat resembling the last, but less
regular in outline and with a straigi'lter hinge line, but with a deep constric-
tion which appears at a late stage of growth and modifies the upper valve
to a great degree. Itisplaced at a considerable distance below the cardinal
line, and is deeply bent backwards to nearly the depth of the convex or
lower valve. ' |

Of course there are many intermediate forms found scattered through
the marls at various elevations and at different localities, which would readily
serve to unite all these forms, and especially is this the case if we take into
consideration those from other parts of the country and from Europe, but
there are many localities where among thousands of individuals, of different.
stages of growth, pertaining to one of these varieties, one will search long
before finding forms enough to satisfactorily link the large ponderous shells
with the small highly arcuate but adult shells of the varieties navicella and
navia.

Formation and localities—Among the specimens which I have examined
in the various cabinets, [ have seen them from nearly all of the noted locali-
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ties of the lower and middle green sands of the New Jersey Cretaceous, but-
they all appear to have beeun collected with but little care and without any
«discrimination as to their exact position as regards their stratigraphical rela-
tions to the different layers of the formation, so that it is practically impos-
sible to assign any one variety its definite localities or horizon, and this
may be said of the majority of all the collections of invertebrate fossils
which I have seen from within the State. In fact, to so great an extent is
this the case that I find it absolutely unsafe to credit many of the localities
which I find assigned to specimens, while by far the greater part are only
known as having come from New Jerscy, and many others entirely without
locality marlk of any kind. But little true progress in the study of the Palwe-
ontology of the State can be made until collections shall be made with care,
and accurate lists of the species from each particular bed given from the
various localities. The form G. zavia has been received from Professor Cook
as coming from Monmouth County, and from Blue Ball, N. J.; the G. navicelle
from Blue Ball and Monmouth, New Jersey. I also know it from Freehold
and Burlington, in the lower beds, and from Timber Creek and New Egypt,
in the middle beds. It is also known to occur at Barrie Bluff and elsewhere
in Alabama and in Texas, and is common at many places in Europe. The
ordinary form of G. conveza is known from Monmouth, Cream Ridge, New
Egypt, Harrisonville, near Mullica Hill, and elsewhere in New Jersey.
The form described under the name Pycnodonic mutabilis is mwarked

Monmouth County, in Rutgers College cabinet. I have seen it at Cream
Ridge in company with G. conveza, and the form shown on PL 1V, Fig. 8, is
without local distinetion, '

Genus EXOGYRA Say.
Bxogyra costata.
FPlate VI, Figs. 1 and 2.

Lrogyra costata Say. J.A.N.S, Phil, 1st series, Vol. IT, p. 43.  Also of many authors.

Ostrea Americand Desh. Ene. Method. Vers., Vol, I1, p. 304, Xo. 45 (Gryphee). Lam.,
Anim. sans Vert, (Desh, ed.), Vol. VI1I, p. 207 (Meek).

? 0. toresa Mort. Synop., p. 52, PL X, Fig. 1.

Shell large, thick, and ponderous, irregularly circular or subovate in
outline, plano-convex in profile and obliquely coiled at the apex, the lower
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valve sometimes showing one and a half to nearly two volutions in well-
preserved adult specimens. Convex valve deep, and on the back strongly
angular, especially so in the earlier parts formed, the portion near the beak
often being sharply carinate and smooth. Surface of the valve marked by |
strong radiating costz, which are round on the .surface, and separated by
narrow depressions. Costee frequently bifurcating, and radiating from or
dividing along the umbonal ridge; one set curving toward the anterior side
and the other toward the basal margin. In old shells the coste are often
more or less obsolete beyond the middle of the shell, where the con-
cenfric lamellz, which everywhere cross the costz, become much more
developed and often form comparatively broad fringe-iike expansions. Upper
or left valve flat or slightly convex, often becoming slightly concave toward
the antero-basal margin in advanced stages of growth, while in many in-
stances both valves conform in producing a deep sinuosity on the anterior
side below the beaks. Surface of the flat valve very strongly lamellose on
the posterior half, while showing incipient coste on the anterior side below
the apex. '

The features of this shell, as it occurs in the Cretaceous beds of New
Jersey, are sufficiently well marked and distinctive to leave no room for
error in its identification, when medium sized or adult individuals are exam-
ined which preserve the normal form of the species. But shells of all this
family are so extremely liable to distortion during growth, from external
influences, that individuals of any of them may occur which retain but few
of the normal features of their species, and this, like others of the group, is
occasionally met with departing widely from the general form of its kind.
They will be found to vary greatly in the strength and number of the costze,
and in their proportional strength, some examples having been noticed where
they were almost obsolete. The same example often shows them well de-
veloped on one part, and on anotlrer will show scarcely a trace of their ex-
istence. The angularity of theumbonal ridge of the right valve is also an
extremely variable feature, some having a breadly rounded form nearly to
the apex, while others will be extremely sharp and angular with a sub-spinose
carination. This difference is not unfrequently the result of the adhesion of
the shell, by the anterior side of the beak, to foreign substances, though not

NEW JERSEY GEOLOGICAL SURVEY




L)

LAMELLIBRANCHIATA OF THE LOWER MARLS, 41

always. 'The very young shell, when of not more than aninch in length, is
often so sharply angular and so finely costate that it might well be consid-
ered as a distinct species. One example of an adult shell from Prairie Bluff,
Alabama, in the American Museum of Natural History, has grown attached to
some foreign flat substance over nearly the entire disk of the shell, leaving
the walls of the anterior and basal borders standing at right angles to the
atached surface. In the conditions of internal casts, a not unfrequent con-
dition of occurrence at many localities, it is more difficult still to recognize
its relations, especially so in casts of from one to two and a half inches in
length. In these conditions it is seen to be more elongated, and as the
inner surface of the flat valve, when young, is liable to be somewhat angu-
larly convex, it then assumes exactly the form and features of Ex. Texana
of Roemer from the Cretaceous beds in Texas. There is another form of
internal cast of a convex valve before me as I write, from the marl beds
at Holmdel, N. J., which, although highly convex, approaching gibbosity,
lacks that angularity usually seen on the shell itself. The beak of the spe-
cimen is broken, and the costae are few and extremely coarse, while the form
is somewhat spreading; and as it is accompanied by the cast of an oyster
on the opposite side of the specimen, was at first supposed to be a cast of a
very large individual of 0. pande Morton When, however, the marl was
cleared out from beneath the apical portion, the hinge structure of Exogyra
appeared distinctly.

Mr. Gabb and Mr. Meek both refer Morton’s Ostrea foresa (Synop., p. 52,
Pl X, Fig. 1) to this species. This reference I presume to be correct, simply
on their evidence, as I have not seen the specimen, although were I to judge
from the figure given by Dr. Morton I should have supposed it to have
been a Pinna.

Formation and locality—This species occurs more or less commonly at
nearly all the localities of the Lower Marl Beds of the Cretaceous in New
Jersey. It is also known at most of the localities of the formation in Del-
aware, Alabama, South Carolina, and Texas. Morton also cites it from
Tennessee and Arkansas, and Mr. Gabb gives it the range of “all of the
United States except the northwest,” where I believe it has never yet heen
noticed. It is also found in Europe.
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ANOMIIDA.

Geuus ANOMIA Linn.
Anomia argentarja.
Plate 1V, Figs. 9-11.
Anomia argentaria Morton. Synopsis, p. 61, PL V, Fig. 10. Gabb, Synopsis, p. 94,
Meek, Check- llat, p. 6. Geol Sm\ N. J s 1868, p. 724, Gabb, P. A. N,
Sei., 18:6, p. 319.
Comp. A, micronema Meek. Bull. U. S. Geol. Surv., 2d ser., No. 1, p. 43, 1875.  Con-
trib. to Pal. Dept. Interior, No. 4, p. 57, P] XXV, Fig. 2,
Comp. A. ? obliguae M, & H. Invert. Pal. Territ., p. 22, P1, 1X, Fig. .

Shell small, thin, irregularly circular, and moderately convex on the
deep valve. Surface marked by closely arranged, regular concentric lines,
at almost regularly increasing distances, and by very fine, hair-like, regu-
lar, radiating lines or strie, which are interrupted at the concentric lines.
Surface of the shell nacreous, having a silvery white luster. Perforated
valve not observed. '

The shell used in the above description. is the only one I have seen at
all approaching that described by Dr. Morton, in the regularity of the con-
centric lines. The shell is not as regular in outline as his figure, and he
says nothing about the fine radiating strize seen on this specimen. As com-
pared with shells of 4. tellinoides, its outline is not more regular, but the
apex is situated within the margin of the valve, not being marginal or pro-
Jecting as in that one, and the regularity of the concentric strie and the
fine radii are certainly distinguishing features. In Kerr’s Report Geology
North Carolina, Appendix, page i3, Mr. Conrad cites 4. argentaria and A.
tellinoides as synonyms. I may be in error in considering this shell as iden-
tical with Morton’s 4. argentaria, but if not, 1 certainly should consider it
as distinet from A. fellinoides. It bears a striking resemblance to Anomia
micronema Meek, from the Laramie Group of the west in its general form
and in the radiating lines of the surface, and seems almost too nearly like it
to be considered distinct, although of a different geological horizon.

Formaticn and locality—In the lower bed of the Lower Green Sand at
Freehold, New Jersey. '
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Anomia tellinoides.
Plate 1V, Figs, 12, 13.

Anomia tellinoides Morton,  Synop., p. 61, P1. 'V, Fig. 11. Gabb, Synop. Cret. Form.,
p- 95.  Meek, Check-list Smith, lost., p.7. Geol. Rept. N. Jers., 1868, p.427.

A. tellinoides and A. argentaria (Mort.). Conrad, Geol. N. C., Kerr’s Rept., Appendis,
p. 13.

Shell measuring from one inch to one and a half inches in diameter,
more or less circular in outline, and irregularly biconvex or concavo- -
convex in profile. Larger valve generally convex and often inequilat-
eral, with the apex nearly or quite marginal, though sometimes distant from
the edge of the valve and more convex than the later portions of the shell.
Flat valve with a moderately large opening sitnated at some distance from
the edge of the shell. Shell lamellose or smooth, and one cast shows
evidence of plications toward the outer margin. ’

Formation and locality—I1 have seen a single cast, of both valves in
position, from the green marls of the Lower Green Sand at Holmdel, and
impressions of several convex valves from the white limestone beds at the
same locality, but have never seen any of the shells preserved except from
near Freehold.  Dr Morton does not state from what part of New Jersey
his specimen came, although he says it is common in the marls of the
State.  Mr, Conrad cites 4. argentaria as a synonym, though on a single
specimen which 1 have identified as of that species there are certainly good
specific features,

Genus DIPLOSCHIZA Courad. 1566,
(Am. Jour. Couch., Vol. I, pp. 77 and 103.)

Diploschiza cretacea.
Plate IV, Figs. 4-8,

LDiploschiza cretagea Conrad,  Am, Jour. Coneh., Vol, IT, pp. 78 and 103, PL IX, Fig. 203,

Deeper valve anomia-like, deeply concave internally, and most abrupt
on the posterior side. Margin entire, and the apex truncate from attacli-
ment to foreign substances (#). Smaller valve concave externally, with a
notch in the cardinal margin. Surface of the shell marked by very fine
concentric lines of growth and a few stronger undulations.
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I have seen only one of the deeper valves of this species, and that
has the apex broken. The features of the smaller valve are given from
Mr. Conrad’s figure. I cannot see how the shell differs from the ordinary
Anomia, and do not think there is the slightest need of the generic division.

Formation and locality—In the Lower Green Marls at Upper Freehold,
Monmouth County, N. J. Collected by Dr. Bruere.

Genus PARANOMIA Conrad, 1860,
(Jour. Acad. Nat. Sei., Phil,, Vol. IV, pp. 290, and Am, Jour. Conch., Vol. ITI, p. 8.)

Paranomia scabra.
Plate X, Fig. 10.
Placuna scabra Morton. Synopsis, p. 62.
Placunanomya scabra (Mort.) Gabb, Syuop., p. 167,
Placunomia scabra (Mort.). Meek, Check-lst, p. 6.
Paranomia scabre (Mort.). Conrad, Am. Jour. Uonch., Vol IIT, p. 8. Meek, Geol. Surv.
N. J., 1868, p. 724.

The type specimen of this species as marked in the collection of the
A. N. 8, Phil, is a small fragment, scarcely sufficient for generic identifica-
tion, and when originally described was not figured. The fragment is
probably of a lower valve, being very irregular, and is about seven-eighths
of an inch in width by about one inch and an eighth long. The surface
is marked by irregular radiating coste, which are rather fine, and covered
toward the front of the shell by short spines. There are also strongly-
marked' concentric lines crossing the shell, which add greatly to the rough-
ness and scaly surface characters produced by the short irregular spines.
No portion of the hinge is preserved. Shell thin and fragile.

The specimen might very well be part of the valve of a Spondylus so
far as its surface characters are preserved, but the shell does not break into
longitudinal sections, as do those of that genus when similarly preserved,
but seems to divide into concentric laminee, as would an Oyster.

Formation and locality—Dr. Morton gives no locality for his specimens,
but mentions only that they are from the blue marls. In the collection of

" the Acad. Nat Sci. it is labeled “N. J. Cret.”
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Parapomia lineata.
Plate IX, Fig. 10.

Placunanomia lineata Conrad. J. A. N, 8ci., Phil,, 2d ser., Vol. IV, p. 201, P1, XLVI,
Fig. 20. Gabb, Synop., p. 167.

Placunomia lineata (Con.). Meek, Check-list, p. 6.

Paranomia lineate Courad. Am. Jour. Conch,, Vol. I1L, p. 8.' Gabb, Synopsis, p. 167.
J. A. N. Sei., Vol. IV, 2d ser., p. 291, '

A single, apparently imperfect valve, which I bave referred to this
species, occurs in the ecollection of Rutgers College. It is much larger
than that figured by Mr. Conrad above cited, but very similar in form and
identical in surface characters. The form is broadly and irregularly ovate,
the shell being very thin and fragile. Surface marked by distant elevated
ribs, which are irregular in their direction, rounded, and produced into
sharp scattered hollow spines at irregular distances, becoming more distant
and larger toward the front of the valve. Spaces between the ribs broad
and flattened, and marked by faint irregular concentric lines. On the
interior the surface is roughened and radiatingly striate to within a short
distance of the margin, where it becomes smooth and porcellaneous in
character. Hinge margin imperfect, but the portion preserved is rough-
ened, as if for a ligamental surface.

The specimen is imperfect on the umbo, having probably been broken,
though the imperfection looks much as if it were a natural perforation for
the passage of an attaching muscle, as in Anomia. The margin of the open-
ing is thin and sharp, without any appearance of fracture; still it may have
been broken. Neither this or the specimens of the following species pre-
sent any of the features upon which the genus was founded ; consequently
I am not able to judge of the correctness of the generic reference.

Lormation and locality—Irom the lower bed of the Lower Green Sand,
at Upper Freehold, New Jersey. From the collection of Dr. Bruere.

Genus PECTEN Klein.

Pecten venustus.
Plate VII, Figs, 1-4.

Pecten venustus Mort.  Synopsis, p. 33, Pi. V, Fig. 7. Gabb, Syn. N. A, Cret., p. 161.
Meek, Check-list Smith. Inst., p. 7. Geol. Rept. N. J., 1808, p. 725.
Chtamys venustus Stoliczka. Pal. Indiea, Vol. L1, p. 429,

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 cir-
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cular below the &ars and a little siraightened on the cardinal slopes. Valves
convex, slightly inequivalve and erect, or not perceptibly inequilateral.
Cardinal line about half as long as the greatest width of the valves, which is
a very trifle less than the height. Auricnlations very unequal, distinctly
separated from the body of the shell. The posterior one is quite small and
alike in each valve; anterior large, ribbed on each valve, and provided
with a moderately distinct notch below in the right one. Right valve most
convex, marked by seventeen to nineteen elevated radiating ribs, which
are somewhat flattened on the top and are marked by fine transverse strize.
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, sharply-elevated ribs, which are separated by much wider
interspaces, and are marked by comparatively distant elevated rugee.
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, bhut much
more strongly so along the margin of the shell. Cardinal line marked by
a single ridge-on each side of the center nearly parallel to the hinge line
in the left valve, with corresponding grooves in the right. Ligamental pit
well marked. ‘

This shell appears to be a true Pecfen in its characters, but has been
referred to the group Chlamys Bolton, by Ferd. Stoliczka, probably from
the inspection of figures'only. The specimens seen are mostly in the
condition of complete or partial casts in the marl, hut at Freehold, N. J,
occur with the shell substance preserved, but of so fragile a character that
it is with difficulty they can be cleaned and examined, and then with the
beaks usually broken.

Formation and locality.—In the Lower Green Sand at Monmouth, Free-
hold, Burlington, Arneytown, ete., in New Jersey. The entire shells figured
were obtained at Freehold by Miss I. M. Hitchenck, who kindly loaned
them for illustration and description.
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Pecten quinguenarius.
Plate VII, Figs. 13-16.
Pecten quinquenaria Con. J. A. N, 8., Phil,, Vol. II, p. 275, Pl XX1V, Fig. 10, 1854.

Shell of medium size, slightly oval transversely; in outline a little
wider than high. Valves plano-convex in profile when united. Iinge line
much shorter than the width of the shell below. Ears large, slightly un-
equal; that of the flat valve (right) somewhat sinuate on the anterior side.
Cardinal slope of the valves somewhat concave between the beaks and the
lateral margins of the body of the shell. Surface of the valves marked by

strong, wide, rounded, radiating ribs, about five on the flat valve and six on

=1
the convex valve. On the convex valve, as shown upon the impression
left in the fine bine 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 sur-
face of the cast, both inside and outside impressions, heing apparently
smooth. No remains of radiating lines on the folds can be seen.

There can be no question as to the identity of the New Jersey shells
here figured and described with the specimen from Delaware used by Mr.
Conrad in his original description, although our specimens show the folds
comparatively broader than does his figure. Mr. Conrad’s description is
very imperfect, and leaves one in doubt as to most of the features of lis
shell, as he states only that it is “ ovate, much compressed, with five distinct
ribs, broad and rounded on one valve, narrow and subangulated on the
opposite valve, (A cast.).”

- Formation and locality—In the lowest beds of the dark-blue marl of the
Lower Green Sands at G.C. Schanck’s pits, Marlborough, New Jersey. The
only two specimens seen are casts, but the fine marl preserves the surface
features of the shell in a remarkable degree of perfection.

Pecten tenuitestus.

Flate VII, Figs. 5 and G.

Pecten tenuitesta Gabb., Ptoc. A. N, 8., Phil., 1861, p. 327, Meek, Check-list, Smith, .
Tust,, p. 7. Geol. Rept. N. J., 1868, p. 725.

Shell of small to medium size, broadly ovate exclusive of the auricu-
lations, the breadth of the shell being to the height as six is to seven.
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Cardinal slopes straight, more than one-third the length of the shell, and
the anterior longest. Left valve very depressed convex, most ventricose
above the middle; beak small and pointed. Auriculations large, the anterior
double the size of the posterior, very slightly rounded on the margin, and
perceptibly narrowing below; posterior shorter on the cardinal line than
below; anterior side marked by seven sharply-elevated nodose rays, and
the posterior by six, with one or two smaller ones between, near the body
-of the shell.  Body of the shell marked by about thirty to thirty-five slender,
rounded but unequal rays with much wider flattened interspaces, with an
occasional incipient ray on the outer third of the shell. Ribs marked by
distant, elevated or subspinose nodes, most closely arranged on the auricu-
lations and obsolete above the middle of the body of the valve. Right
valve with the ribs proportionally stronger in the specimens examined than
on the left valve and showing a stronger tendency to alternation of smaller
and larger ones than on the opposite, while the imbrications of the ribs are
not nearly so strong, not rising into spines, as on the left valve. Auricu-
lations of the right valve scarcely perceptibly radiate, while the concentrie
markings of the valve are more subdued throughoat.

So far as I have discovered the species was never figured by its author,
but its description is more full than usual, so I think the identification is less
likely to be questionable thon in some other instances. It would seem to
be of the type of Pecten Islandicus, although the ribs are less closely
arranged and the interspaces are flattened. Among the few specimens
which I have examined I have scen no reason to suppose the valves were
so strongly bent as to leave them “about half an inch apart.in the middle,”
as the author states.

Formation and locality—In the Lower Green Marls at Holmdel, N. .J,
collected at G. C Schanck’s pits, near Marlborough, and presented to the
New Jersey collection by the Reverend Dr. Riley. It also occurs at Bur-
lington, New Jersey.

Pecten planicostatus, u, sp.

Plate VIII, Figs. 10 and 11,

Shellof medium size, thin and flattened, equilateral, circular in outline,
or a little wider than high. Hinge line straight, about half as long as the
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greatest width of the shell. Auriculations of neatrly eqnal size, but only
moderately large, the posterior side on the left valve gradually receding
toward the hinge and the anterior one on the same valve sloping in the
opposite direction. Cardinal slopes of the body of the shell slightly con-
cave. Left valve marked by from thirty to thirty-five narrow, raised, but
slender flattened ribs, with broad flattened interspaces, often six or eight
times as wide as the ribs.  Ribs increased by intercalations, never by bifurca-
tion. General surface of the left valve marked by very fine, raised con-

centric lines, which are regularly and evenly arranged but scarcely per--

ceptible to the unaided eye. Interior of the shell showing very faintly the
lines of the ribs. Right valve unknown.

In its narrow flattened ribs with wide interspaces this species differs
conspicuously from any other species described from the green marls of
New Jersey or elsewhere. It presents the general form and proportions of
Camptonectes Burlingtonensis Gabb; and were it not for the fact that Mr. Gabb
has figured both valves of that species and shown them to be destitute of the
strong radiating ribs, I should have been inclined to have considered it as the
left valve of that species As yet I have only observed the left valve, and am
inclined to expect a right valve very similar to that of C. Burlingtonensis.

Formation and locality.—In the dark-blue marls of the Lower Green Sands,
at G. C. Schanck’s pits, near Marlborough, New Jersey.

Pecten (Chlamys) craticulus.

. Plate VII, Figs: 17 and 18,

Pecten craticula Morton. Synopsis, p. 57.  Gabb, Synop,, p. 158. Meek, Check-list,
p. 7, Geol. Surv, N, J,, 1868, p. 725.

Dr. Morton’s type specimen of this species consists of a fragment rep-
resenting about one-third of one valve. It isa moderate-sized species and
possesses very strong rounded ribs, probably ten or twelve in number, the
interstices being occupied by a single smaller rib. The ribs, both large
and small, are marked on their surfaces by comparatively coarse striations,
eight or nine of them on each large rib, and a fewer number on the smaller
ribs and interspaces. Strong concentric lines cross the ribs and form rugz

or granules at their junction with the striations. Toward the margin there
4418 MoN 9——4

NEW JERSEY GEOLOGICAL SURVEY




-

50  PALFAONTOLOGY OF NEW JERSEY.

are strong varices of gr;:uwth. On the interior of the shell the outside de-
pressions are represented by strong flattened ribs with angular margins and
deep grooves between

It is somewhat remarkable that in all the more recent collections no-
good specimen of this shell has been discovered, or any cast representing
it found at any other locality.

Formation and locality—Dr. Morton states that the fragment was found
near Arneytown, N. J., by Mr. Conrad. I have more recently seen other
fragments among specimens labeled Vincentown, N. J., which, if correct,
would probably place it in the Middle Marl Bed.

Pecten (S8yncyclonema?) perlamellosus.

v Plate VI, Fig. 7.

Pecten perlamellosa on label in collection of the A. N. Sei., Phil., apparently in Mr..
Conrad’s handwriting. ‘

Shell small, broadly subeircular, with moderately convex valves. Hinge--
line comparatively long and the auriculations large, particularly the poste-
rior one, which extends more than iwo-thirds the depth of the cardinal
slope; both ears distinetly separated from the body of the shell along the-
cardinal slope, which is sharply and abruptly elevated above their surfaces.
Beaks small and pointed, and the cardinal slope diverging at about a right.
angle to each other. Posterior ear very slightly sinuatéd or contracted in.
the lower part, and the anterior one nearly direct on the margin. Surface-

“of the right valve marked by distant, strongly and sharply elevated- con-

centric lamellz, the spaces between being flat and marked by very fine-
radiating lines, perceptible only by the aid of a glass. The concentrie,.
raised lamella also pass upward and cross the auriculations in nearly full.
strength. Left valve unknown. Hinge characters not observed.

It is barely possible that these shells, two of which are before me, may-
be the young of C. Burlinglonensis Gabb, as they have about the sams-
relative proportions and form as that Species, but I think it highly improb-
able from their adult appearance and the strong distant lamelle of the sur-
face, which, if continued and increased in strength relatively until the shells.
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attained the size common to that species, would have presented a very dif- _ |
ferent appearance from that figured and presented by that species. The

larger of the two specimens seen has a height and breadth of very nearly

three-fourths of an inch. -

It scems difficult to place this species under the genus Syncyclonema
Meek, on account of the large ears, which feature is in direct contradiction
of the features of that genus. Still Mr. Meek himself places Burlingtonensis
Gabb (Camptonectes Burlingtorensis of this work), with which it is possible
this may be identical, under it, notwithstanding this feature

Formation and locality—In the clay marls of the Lower Green Sand
at Haddonfield, N. J. From the collection of the Academy of Natural
Sciences, Philadelphia, labeled as above in Mr. Conrad’s handwriting, but I
have not been able to trace the origin of the name or find any description

of the species.

Genus AMUSIUM Klein.
Amusinm simplicum.
Plate VII, Figs. 11 and 12,

Pecten simplicus Conrad. J. A. N. 8., Phil,, 2d series, Vol. IV, p. 283, P1. XL VI, Fig.
44. Gabb, Synop. Cret. Ter., p. 160. Meek, Geol. Surv. N. J., 1863, p. 725.
Sineyclonema ? simplicus (Con.). Meek, Check-list Smith. Inst., p. 7. Gabb,P. AN,

8ci., 1876, p. 31%.
Pseudamusium simpliea (Con.). Stoliczka, Pal. Indiea, Vol. III, p. 420.
Sineyclonema? simplicia Conrad. A. M, Jour. Conch., Vol. V, p. 99, Pl IX, Fig. 20.

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 extremi-
‘tiés. Auriculations moderately large, the anterior side largest, slightly
rounded on the outer margin and forming a slight byssal notch at its june-
tion 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

NEW JERSEY GEOLOGICAL SURVEY




b2 PALAONTOLOGY OF NEW JERSEY,

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 a lens is seen to be marked by fine concentric lines of growth,
and on the left valve by faint, incipient, radiating lines.

The above description is taken from specimens from Kufaula, Ala,,
the locality from which the species was originally described. The valves
present every appearance of having been gaping on the sides when perfect,
being bent even as seen on the soft marls when preserved only as separated
shells; consequently the species would properly be classed as an Amusium
and not as Pseudamusium or Sincyclonema, both of which genera are subdi-
visions only of the other, and differ but very slightly. There is no other

form known from the American Cretaceous strata sufficiently resembling it

to-be easily mistaken for it. Sincyclonema rigida H. & M. sp. is the nearest,
but it is much more elevated in proportion to its width, being ovate in out-
line. The ears are smaller, the hinge-line straight instead of depressed in
the middle, and the valves are more strongly marked both by concentric
lines and radii.

Formation and locality—The only specimens which I have observed
from New Jersey were from Monmouth County, New Jersey, and are too
imperfect for illustration. The specimens illustrated are from Eufaula, Ala.

Amusium Conradi, n. sp.
Plate VII, Figa. 8-10.

Syncycloneme ¥ simplicia, Conrad. Am. Jour. Couch., Vol. V, p. 99, PL IX, Fig. 20.
Not of Meeck, Check-list, p- 7.
Not Pecten simplicus, Con. J. A. N. 8, Phil, 2d ser., Vol. IV, p. 283, P1. XVI, Fig.
| . 44, or Gabb, Synop., p. 160.
Not Pscudamusium simplica. Stoliczka, Pal. Indica, Vol. I1I, p. 420,
Pecten simplicus (Con.) Meck, Geol. Surv. N. J., 1868, p. 725
Shell small, seldom exceeding half an inch in height; erect-ovate, be-
coming more elongate proportionally with increased growth. Valvesslightly
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 cardinal slopes long, straight orslightly concave,

extending to near the point of greatest width of the body of the shell.

v
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Left valve smooth or but faintly marked by fine concentric lines, and a
few (five or six) very faint radii. ars smaller than in the opposite valve,
both sloping toward the beak on the outer margin. Right.valve marked
with crowded concentric folds or elevated lines; also by five or six radiat-
ing lines; not always present. On most specimens there are distinctly
rounded concentric folds or varices, but on some they are thin, sharp lines;
always more crowded and usually finer toward the front, in adult specimens.
Ears very distinct; that of the posterior side sloping toward the beak and
the anterior one rounded at the extremity and deeply notched.

This shell is very closely allied to P. simplicus, Conrad, but differs in
being more elevated and in the surface markings, that one being generally
smooth or imperceptibly marked. In making these comparisons I have
used a number of each valve of the present species from New Jersey, and a
fine series of A. simplicum from the typical locality, Eufaula, Ala., and it
leaves no doubt in my mind as to their complete specific distinction.

Formation and locality.—In the fine blue clay marl of the Lower Green
Sand at Haddonfield, New Jersey. The specimens are from the collection
of the Academy of Natural Science, Philadelphia, and being borrowed I
have not attempted to examine the hinge structure, as they are so very
fragile that the least disturbance of the matrix might result in the destruc-
tion of the shells. _ '

Camptonectes (Amusium) Burlingtonensis.
Plate VIO, Tigs. 3-9.

Pecten Burlingtonensis, Gabb. J. A. N. Sei., Phil., 2d ser., Vol. IV, p. 304, P1. LXVIIT,
Fig. 25. Synops. p, 157, Meek, Check-list, p. 7.
Sineyclonema Burlingtonengis (Gabb). Meek, Geol, Surv. N. J,, 18G8, p. T25.
Camptonectes Burlingtonensis (Gabb). Conrad, Am. J, Conch., Vol. VI, p. 76. Gabb,
. P. A. N. Sci,, 1876, p. 318.

C. bellisculptus Conrad. Am. Jour. Conch., Vol. V, p. 99, PL IX, Fig. 11.
Shell attaining a full medium size, one specimen measuring two and a

half inches in height, and is equally wide, being nearly circular exclusive

of the auriculations. Hinge-line straight, not more than half as long as

the width of the shell; ears moderately large. Valves convex, cardinal

slopes of the body of the shell concave in their course from the beak, the
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shoulders of the valves being high and prominent. Surface of the valves
marked by fine, even, rounded and thread-like radiating strize which maintain
nearly the same size throughout by their frequent bifurcations, but are less )
strongly developed on the right valve. "On the sides of the valves the striz
curve strongly upward and pass off on the cardinal slopes even within the
limits of the auriculations. Bars of the left valve also radiately striate.
Besides the radiating strize the shell is closely marked by elevated concen-
tric lines which form free projecting edges where they cross the radiating
strize, which are more strongly developed and often form fine hair-like
spines toward the front of the right valves. The bifurcations of the strize
mostly take place immediately below these concentric lines. Hinge char-
acters not observed, but stated by Mr. Conrad to be crenulated.

The specimen used by Mr. Conrad, in his description of C. bellisculptus
was of small size, but its general form, as given on the plate cited above,
and its peculiar strlations, leaves no room for doubt as to its identity with
those Lere used. If the genus Cumptonectes is to be distinguished by the
punctate depressed lines between the striee, this shell ought not to be
classed under it, as they show no evidence whatever of that feature, like
those found in the Jurassic rocks of the Rocky Mountains. In fact the
strie on the Jurassic forms are their best distifguishing feature, being
formed by impressed lines which are filled with punctures; the strize being
flattened on the top, while these are rounded and wirey in character, and
closely pressed together, like the strize on shells of the genus Amusium, and
destitute of punctures in the interspaces. From what evidence of the hinge-
structure I have seen I do not think this shell possesses the fold or tooth-
like ridge characteristic of Camptonectes, and the anterior ear of the right
valve is certainly much more like that of a true Pecten than in the Jurassic
species, so that from these evidences I am strongly inclined to consider
the shell rather a species of Amusium than of Camplonectes. 1 see no reason
for considering Conrad’s C. bellisculptus as a distinct species from the present
one. Mr. Gabb’s type specimen is a cast and does not retain any of the
surface characters, consequently he could not have known its true generic
relations, but Mr. Conrad has seen it with the shell preserved and refers it
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to Camptonectes, but does not mention it as being the same as his bellis-
culptus, about which I think there can be no doubt. In the younger stages
of growth the shell is much more clongated, and this feature may have
induced him to retain his specific name for the smaller shell which he
described.

I'ormation and locality—Mr. Conrad cites it from Haddonfield, N. .J.
The specimens in the State collection are from Holmdel, N, J,, both local-
ities being in the Lower Grreen Marls.  Specimens borrowed from the collec-
tion of the Academy of Natural Sciences, Philadelphia, come to me with-
out locality marks.

Camptonectes parvus, n. sp.

Plate VI, Figs. 1 and 2.

Shell quite small, the only specimen observed measuring only about
three-tenths of an inch in height. Outline subeircular and (the left valve)
convex, moderately elevated on the umbo and somewhat regularly declining
in convexity, toward the front; anterior auriculation proportionally large and
vertically striated with lamellose strizze parallel to the anterior margin,
Surface of the shell polished and marked with numerous interrupted
impressed strize, the spaces between the strizz being flattened and crossed
by very faint lines of growth. . '

Only a single individual of this species has come under my observation.
The shell presents the features in its external appearances of the Jurassic
forms of the genus, as they occur at the west, and is-the only individual
from New Jersey that I have seen which-possesses the peculiar impressed
strie s0 characteristic of those forms. It, however, wants the punctures
that are present in the bottom of the strize of those, and in this respect
differs very materially. It also differs in’its very small size and greater
convexity. It is possible that it may not be an adult shell, but the character
of the strize is sufficient to distinguish it even should it be found of larger
growth,

Formation and locality—In a band of clayey marl of the Lower Bed,
at Freebold, New Jersey.
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Genus NEITHEA Drouet.

Neithea quinquecostata.
Plite VIII, Figs. 12-14.

Pecten quinquecostata (Sowerby). Morton, Synop., p. 57, P1. XIX, Fig. 1.

Janire Mortoni (D’Orl.). Prodr., p. 253.

Neithea Mortoni (1YOrb.). . Gabb, Synops., Cret. Form., p. 149, Meek, Check-list
« Smith. Inst.,, p. 7. Geol. Surv. N, Jers., 1868, p. 725. )

Pola Mortoni (170rb.).  Stoliczka, Pal. Indica, Vol. 1, p. 430.

Pecten quinquecosfatus and P. quadricostatus of aunthors.

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 so, 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 a 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 radiat-
ing coste, with from two to four smaller ones between. These are usually
distributed in the following manner: three betwecen 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 principal 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 concentric lines crossing the rays and intermediate portions of the
shell.

The shell seems to be subject to considerable variation in the number
and strength of the secondary costee, and this fact has given great latitude
to species-making, consequently we have several names under which the
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shell has been mentioned and referred to. Judging from what specimens I
have examined, there appears to be but little reason for considering them
other than as varieties of a single species, and our American forms differ so
little from those found in Europe and Asia that I have been inclined to
vefer them back to the place where Dr Morton first placed them. The
generic reference of the form seems to have passed through equally great
tribulation as the species. I have left it under the genus which most writers
of late date seem to prefer, as there is some doubt as to the exact value of
the two older names Vola Klein, and Janire Schum.

Formation and locality.—In New Jersey it is found in the Lower Grreen
Marls at Burlington, Holindel, Freehold, and Mullica Hill. It is also
found at Prairie Bluff, Ala, and at several places in Texas, and in Eng-
land, Continental Kurope, and at many places in Asia, being one of those

almost universal forms which we occasionally find.

SPONDYLIDZ.

Genus SPONDYLUS Lam,
Spondylus gregalis,
Plate IX, Figs. 11, 12, and Plate X, Figs. 1,2.

Plagiostoma gregale Morton. Synop., p. 60, PI. V, Fig. 6,

Spondylus gregalis (Mort.). Gabb, Synop., p. 171.  Meek, Checlt-list Smith. Inst,p. 7.
Geol. Rept. N. Jer., 1868, p. 724,

S, gregalis ’Orb.  Prod,, p, 254,

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 flattened on the surface; trans-
versely 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 smail and near the apex; between-
the lamella, whick are elevated, the surface shows indistinet radiations,
which on the interior are quite distinetly marked and flexuose, and are
comparatively fine. The upper valve not observed, except as shown on
casts of the interior. In this condition it is shown to have been only very

’
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‘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
.caso of the lower valve, but whether the exterior has been lamellose or only
sirnply radiated T have not been able to ascertain.

The figure given of this species by Dr. Morton, as cited above, is
nearly circular in outline. Among the few casts which I have seen and
one perfect lower valve there is none of that form, all being elongate-ovate,
narrow toward the beaks and widened below, and all slightly curved to one,
side. On the casts the muscular imprint as shown on the lower side is
quite large and uniform, and situated rather below the middle of the valve.

The large entire valve of the species figured is neatly perforated
through the solid part of its substance, showing the work of some boring
mollusk,

Formation and locality—In the Lower Green Marls at Uppel Free-
hold, Monmouth County, N. J., collected by Dr. Bruere.

Genus DTANCHORA, Sowerby.
{Mineral Conch., Vel. L, p. 183.)

The genus Dianchora was described by Sowerby in 1815 (Min.
Conch.,, Vol. 1, p. 183), for the reception of two forms of Spondylus-like
shells, that appeared to be without hinge area or teeth. Subsequently the
‘genera Pedopsis Sow. and Pachytes Desh. were proposed by their respective
authors for similar forms. In later years all these genera, which appear to be
synonyms of each other, have been condemned by many authors, under the
impression that the shells on which they were founded were mutilated
specimens of Spondylus that had by accident been deprived of these parts.
It seems strange that naturalists are so often led to discredit the statements
of good observers, and to reject their work simply because they themselves
_have not observed the same features. It is perhaps, however, well that"
such care be exercised to keep down names and divisions founded upon
imperfections and abnormal features. But in this case the rejection has
certainly beeun too hastily made, for the species here described certainly
agrees in character perfectly with Sowerby’s description and figures, es-
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pecially of his . striata, given in the Min. Conch, and it is equally cer-
tain that the shells are perfect and without injury; and the lines of growth
clear, clean, and distinet as on any living shell. The triangular foramen
extends from the beak forward to the position of the hinge-line, and later-
ally to'the entire width of the shell at this point on both sides, leaving the
entire cardinal portion of the shell forming a single broad triangular open-
ing in each valve, while the margins are elevated and sharp, with the lines
of growth passing over them in perfect continuity. What the purposes of
this opening may have been I cannot say. It is not the position for a
byssus, or any organ of similar nature; nor can it have been needed for
any analogous purpose, as the shells are all, so far as I have seen, firmly
anchored or attached to foreign substances. The small specimen figured
was attached only by the beak, but that by a surface nearly or quite a
fourth of an inch wide. From the form of the apex of the upper valve, as
far as I have seen them, I judge it curved over this opening in such a
manner as to partially cover it, as they are all extremely ventricose in this
part. But this was not the case in the English species, for there the upper
valve is but moderately convex. So the question as to the purpose of the
opening remains unsolved. '

Dianchora echinata.

Plate X, Figs. 3-9.

Plagiostoma echinatum, Morton. Synopsis, additional observations, § iv.
Spondylus echinatum (Mort.) Meek, Checl-list, p. 71. Geol. Surv. N. J., 1868, p. 724.
r. 8.

A capaz Conrad. J. A. N. 8, Phil,, 24 ser., Vol. 1I, p. 274, PI. XX1V, Tig

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 aflixed, 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 portion of the valve is
open, forming a broad triangular foramen the entire width of the valve at
this point, the margins of the foramen being sharp, no hinge-teeth or cardi-
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nal area existing. The interior of the valve is strongly marked by moder-
ately fine strize 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 outward in the form of auriculations to meet those
of the opposite valve. The sides of the valve are sharply bent inward 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 auriculation, 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 inch long, while the others are only rugose from the concentric
lamella which cross them. On the depressed spaces on the sides of the
valve there are no radii, the concentric 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. -

A single highly decomposed specimen of Spondylus-like shell, in the
collection of the Academy of Natural Sciences, Philadelphia, may possi-
bly belong to this species, but its condition is such that its specific relations
are not determinable, and in a short time more it will have crumbled. It
shows no evidence’of having been attached, however; 'the lower valve is
moderately convex and the upper one rather more ventricose; the area or
cardinal parts of both valves are beyond description, but the valves are

- .both marked by rays and spines, as are the upper valves of this one. It

may possibly represent an undescribed form, but looks like a specimen of
the D. echinata that had been entirely free except perhaps in its earlier
stages of growth. ‘

Formation and locality—In the Lower Green Marls at Holmdel, Free-
hold, and on Mr. Woodward’s farm, Monmouth County, New Jersey. It
does not seem to be abundant anywhere, and so far I have never seen a
perfect upper valve of even medium size. The imperfect upper valve figured
is from the collection of the Academy of Natural Sciences, Philadelphia,
and is without locality further than “N. Jersey.”
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Genus PLICATULA Lam.
Plicatula urticosa.
Plate IX, Figs. 1 and 2.

Osirea urticosa, Morton. Synop., 1st ed.

Plicatula urticosa, Morton. Synop., p. 62, I'L. X, Fig. 2. Am. Jour. S¢i.,, Vol. XXTIV, 1st
ser., Pl X, Tig, 2, Gabb, Synop., p. 169. Meck, Check-list, p. 7. Geol.
Surv. N. J., 1868, p. 724. Stoliczka and others.

Shell irregularly oval in outline and obliquely curved, biconvex or
plano-convex, marked by strong, somewhat angular radiating and bifur-
cating plications, usually much stronger and less numerous on the lower
than on the upper valve, and crossed by strong projecting concentric
lamella, 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, resembling that of Spondylus. Muscular
impression moderate; teeth not observed.

On some internal casts from Freehold the muscular scar is quite large,
and, so far as can be judged, the teeth have been quite small. The shell
appears to have been quite abundant, and to have grown in groups, attached
to each other or to foreign bodies. On the Alabama specimens, and on
some of those from New Jersey, there are indistinct radiating strize between
the plications. The largest individuals which I have observed are casts,
one of which is one inch and five-eighths long and of a broadly-ovate form.

Formation and locality—In the Lower Green Marls at Freehold and
Holmdel, N. J.  The type specimens of Dr. Morton in the collection of the
Academy of Natural Sciences, Philadelphia, are without locality, being
marked “ Lower Cretaceous, N. Jersey” only.

Genus RADULA Klein.

Radula pelagica.

FPlate IX, Figs. 3-5.
Plagiostoma pelagica Mort. Synop., p. 61, PL. V, Tig. 2,
Ctenoides pelagica (Mort.) Gabb. Synop. Cret. Form., p. 114, Conrad, J. A. N, 8,

Vol. IV, p. 276.

Lime pelagica (Mort.) Meek. Check-list Smith, Inst., p. 7.
Radula pelagica (Mort.) Stoliczka. Palmont. Indica, Vol. IIT, p. 416,
R, pelagica (Mort.) Meek., Geol. Surv. N. J., 18G8, p. 724.

Shell of small size, seldom measuring more than one and a half inches
in its greatest length from beaks to base; very oblique, strongly ovate,

NEW JERSEY GEOLOGICAL SURVEY




62 . PALZEONTOLOGY OF NEW JERSEY.

moderately inflated and marked by from twenty-five to thirty strong, radiat-
ing plications, which are simple, rounded on the top, and separated by
rounded spaces of equal width, and crossed by fine concentric lines of
growth, which arch backwards in crossing them. Stronger concentric
varices of growth also form a common feature of the shell. The hinge-
line is straight and equal in length to about one-third the length of the
shell from beak to base. Auriculations small and subequal; beak moderately
curved and central to the hinge-line; area moderately high, with a very
large central pit and the hinge destitute of teeth or other markings. Ante-
rior or straight side not at all gaping. '

As cited above, this species was originally described by Morton as a
Plagiostoma, but owing to the great multiplication of genera has been
referred to a different genus by every writer who has treated upon it. The
shell as seen in the single valve figured on Plate IX, fig. 4, would fall
between the genera Radula and Ctenoides, according to the characteristics.
of these genera as defined by Stoliczka, with a leaning toward the latter of
the two, as the shell may be said to be absolutely straight on the anterior
margin; and, so far as can be proved by the specimen and from several
casts, must have been nearly, if not quite, without any gape of the valves.
The two genera, however, are, as there defined, so nearly alike that they
would seem hardly to afford specific differences so far as form, without sur-
face markings and color,. are concerned. -

Formation and locality—In the Lower Green Marls of the Cretaceous at.
Holmdel and Freehold, New Jersey. ' '

Radula acutilineata,
Plate IX, Figs. G and 7.

Ctenoides acuttlineata Conrad. J. A, N. 8., Phila., 2d ser., Vol. 111, p, 329, P1, XXXIV,.
Fig:2, Gabb, Synop., p. 114.

Lima acutilineate (Con.) Meek., Check-list, p. 7.

Radula acutilineata (Conrad) Meek, Geol. Rept. N. J., 1868, p. 724.

Shell small, obliquely ovate, and very ventricose; hinge-line very
short, with small acute auriculations, especially the anterior one, which is.
pointed at the extremity. Anterior side of the shell rounded and full;
posterior side straightened above and rounded below. Surface of the.

NEW JERSEY GEOLOGICAL SURVEY




LAMELLIBRANCHIATA OF THE LOWER MARLS. 63

»
valves marked by about twenty to twenty-two narrow, elevated radii, with

flattened spaces between, leaving the radii widely separated. Anterior and
posterior slopes without radii.

This species is very like R. reficulata L. & F., but may be readily dis-
tinguished by the flattened or occasionally slightly concave spaces between
the radii. In other respects the shells are very much alike.

Formation and locality—In the Lower Marls at Haddonfield, New Jersey.
The specimens used are from the collection of the Academy of Natural Seci-
ences, Philadelphia.

Radula reticulata.

Plate IX, Figs. 8 and 9.

Lima reticulata Lyell and Forbes. Quart. Jour. Geol. Soc., Vol. I, p. 62,1845, with figures.
Meek, Check-list 8. Inst., p. 7.

Ctenoides reticulata Gabb. Synop., p. 114,

Radula reticulate (L. and F.) Meek. Geol. Rept. N, J., 1868, p. 725. Stoliczka, Paleont.
Indica, Vol, I1I, p. 416,

R. denticuticosta (Gabl) Conrad. Am. Jour. Conch., Vol. V, p. 99, P1. IX, Fig. 17.

? Ctenoides denticuticosta Galbb, Proe, A. N. Sei., Phil., 1861, p. 327,

Shell small, moderately oblique, strongly ovate, and inflated. Hinge
short; beaks proportionally strong, and projecting beyond the cardinal line.
Valves nearly equal; anterior margin straight, and not at all gaping; auric-
ulations 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 (about thirty) distinet, with five or more
indistinet on each side; subangular on the middle of the valves and rounded
toward the sides, crenulate or subspinose on the larger specimens when well
preserved, but often appearing nearly smooth. Entire surface marked by
. concentric lines which give a roughened surface when perfect, giving the
reticulated character indicated by the specific name.

The shells are all small, seldom exceeding three-fourths of an inch in
length, and are very fragile. The right valve appears to be a little less ven-
tricose and the beak shorter than the left in all the specimens which I have
seen where the two are united, still this may be only apparent, as they are all
somewhat displaced, and all those which I have seen free from the matrix
and separated have the hinge imperfect, so that I have not examined the
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area or cartilage pit; and none of them exhibit the slight{'a)st evidence of a
byssal sinus. The species differs from R. pelagica, Mort., in its smaller size,
more inflated valves, and greater number of radii.

Formation and locality.—In the lower part of the Lower Green Marls at
Upper Freebold, New Jersey. Collected by Dr. Bruere.

Suborder HETEROMYARIA.
MYTILIDA.
Genus MYTILUS Linn.

Mytilus oblivius, 1. ap.
Plate XVII, Fig. 1.

Shell small, erect, or but very slightly curved on the buccal margin;
beaks terminal, projecting and acute. Hinge line sloping at an angle of '
about sixty degrees to the buccal margin; posterior margin subparallel to
the anterior, and the extremity rather sharply rounded. Anterior face ab-
rupt, and the surface of the valve gradually sloping from the umbenal angle

to the posterior margin. Surface apparently marked by fine lines of growth
as indicated on the cast.

The species is known only from a single cast of a left valve, which so
nearly resembles all other species of Mytilus that but little comparison can
be instituted. It is more nearly like M. condecoratus, Conrad (Geol. Rept.
N. Carolina, Kerr, Appendix, p. 5, PL. T, Fig. 10), than any other Cretaceons
form I know, but is decidedly longer in proportion to its width.

Formation and locality —In the micaceous clay under the Lower Green
Sand at the pits of the Rev. G. C. Schanck, near Marlborough, New Jersey.
From Mr. Lockwood’s collection.

Genus MODIOLA Lam.
Modiola Julia.
Plate XVII, Figs. 6 and 7 1.

Modiola Julia Lea. Proc. A. N, Sci., 1881, p. 149, Meek, Check-list, p. 11.
Perna Julia (Lea). Meek, Geol. Surv. N. J,, 1868, p. 726.

Shell rather small, measuring only about nine-sixteenths of an inch in
its greatest length, which is about twice the height. Form.elongate-ovate,
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the cardinal and basal margins being nearly parallel and the ends nearly
cqually rounded. Valves ventricose, most gibbous at the anterior end;
beaks inflated but not prominent, nearl y but not quite terminal, but placed
on a line with the hinge, or nearly so. Hinge extending about two-thirds
the length of the shell and rounding into the posterior end, which is longer
below than above the middle. Surface of the shell polished, but with very
strong concentric undulations parallel to the margin. Hinge and features
of the interior unknown. Substance of the shell extremely thin.

I do not think the shell is a true Modiola, hut the specimens examined,
two only, are not in a condition to reveal any of the generic features, both
being crushed and badly broken, and by far too thin and fragile in substance
to possess them in any degree of strength. I have referred it back to Modiolu
Lawmarek, not thinking it advisable to replace that name by the pre-Linnean
one adopted by Mr. Meek in his list, or by the later one of Volsella,

Formationand locality —In the micaceous claysof the Lower Green Marls,
at Haddonfield, New Jersey. From the collection of the Academy of Nat-
ural Sciences, Philadelplia.

Modicla Burlingtonensis, n. sp.
Plate XV1I, Figs. 8 and 9,

Shell of moderately large size, very ventricose, and with subparaliel
dorsal and ventral margins, large prominent umbones and incurved beaks
situated near the anterior end but not terminal, the anterior margin percept-
ibly 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 surfice 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 impressed in the internal cast; postero-cardinal margin roimding
rapidly forward from the more narrowly rounded posterior extremity. Sur-
face of the cast, the only condition under which it is known, apparently
smooth or marked only by irregular concentfic lines of growth, some of

which produce undulations of considerable strength on the casts. On one
4418 Mon O

]
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individual theve appears on the posterior cardinal slope very faint indica-
tions of rather coarse radiating lines, but too faint to warrant the statement,
that such markings really existed on the shell.

These specimens were found in the collection of the Academy of
Natural Sciences, Philadelphia, marked M. ovate Gabb,” and also marked
“types,” but as they are totally distinet from the specimen figured as the
type by that author, and which is also now before me, I can only interpret
the error to some wrong identification at some subsequent time. The species
differs from M. ovata in its much greater size, more cylindrical as well as
more elongated form, prominently subangular umbones and umbonal ridge,
strongly sulcated surface, and mueh broader anterior end. There is no Cre-
taceous species known with which there is danger of confounding it.

Formation and locality—In the ferrnginous clay beds of the Creta-
ceous in Burlington County, New Jersey, the special locality not mentioned,
but marked on the label as “middle beds,” which I am led to believe incor-
rect from the fact of the lithological features of the specimens being exactly
similar to so many fossils from this same neighborhood which are credited
to the Lower Marls.

Genus LITHODOMUS Cuvier.

There is a question among authors as to which of the two names
should be used. Lithodomus Cuv. or Lithophagus Bolt. 'The fact that the
latter is only a repetition of the specific name of the generic type is a great
objection, for which reason I have adopted the former.

Lithodomus affinis.
Plate XVII, Figs, 2 and 3.

Lithophagus affinis Gabb. Proc. A, N. Sei.,, Phil,, 1861, p. 124,  Meek, Check-list, p. 11.
Geol, Surv. N. J., 1868, p. 726,
L. Ripleyanus Gabb. Proe. A. N, 8., Phil, 1876, p. 311.

Mr. Gabb described this species from the tubes, or as I suppose the
filling of the tubes, and states that he had not seen the shell. In the col-
lection of the Academy of Natural Sciences, Philadelphia, there is an inter-
nal cast of a shell, somewhat imperfect at the posterior end, which is marked
with ink on the specimen ‘L. affinis type,” which I'suppose to have been the
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one he used in his description. The form is extremely ventricose, especially
on the anterior half, and narrowing rapidly posteriorly, with the posterior
part strongly curved downward as far as preserved. The following is Mr.
Grabb’s description as copied from the work cited above. “Tube robust,
curved short, portion containing the shell broad, grooved at the anterior
half of the back, rounded carinate the rest of the length. Opposite face
more narrow and deeply grooved. Extremity distinctly trilobate, Shell
unknown. From the shape of the tube it appears related to the preceding
species (L. Hepleyanus), but the beak is less prominent in advance, the shell
is much more gibbous, the basal margin more emarginate, and the posterior
cardinal margin more depressed.” The specimen above referred to, which
is that figured on the plate, corresponds exactly with his description of its
dimensions and in other particulars, but I should consider it a representative
of the shell rather than of the tube only.

Formation and locality.—The specimen was from the Lower Green Marls
of New Jersey, but the exact locality is not known. Mr. Gabb thought it
probably from Burlington County, and it is the only specimen of the form
known.

Lithodomus Ripleyana.

Plate XVII, Figs. 4 and 5.

Lithophagus Ripleyana Gabb, Proc. A, N, Se¢i., Phil., 1861, p. 124, Meek, Check-list,
p. 11, Geol. Sar. N. J., 1868, p. 726.
L. affinis Gabb, Proc. A. N. 8, Phil,, 1876, p. 311.

Shell small, length probably not exceeding three-fourths of an ineh,
very ventricose anteriorly when viewed from the dorsal side, but with nearly
parallel dorsal and ventral margins as seen in a side view. Beaks anterior
or nearly terminal, incurved and somewhat tumid, as seen in the cast,
posterior extremity of the shell compressed. Dorsal margin impressed and
the ligament extending nearly one-half the length of the shell Shell
structure unknown, the specimens all being internal casts.

This species is much more slender and less inflated anteriorly, as seen
in the internal casts extracted from within the burrows, than L. affinis. The
posterior ¢nd seems to have been commonly prolonged and curved down-
ward very decidedly near the extremity, and also to have been sharply

”
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pointed in some individuals. There is a considerable degree of variation
among the individuals, both in the form and in the proportional length of
the tubes, some of the casts being cylindrical and others flattened laterally
on the posterior half. They appear to have burrowed in wood or in other
substances indiscriminately, many of them showing unmistakable evidences
of a woody structure on the outside of the cast of the tube; while one
colony which I have seen had burrowed into the shell of Gervilliopsis ensi-
formis. :

Formation and locality—In the Lower Green Marls near New Egypt,
and at Mr. Ware’s pits near Mullica Hill; and at Hunt’s pits at Manal-
apan, Monmouth County, New Jersey. There are several individuals in
the collection of the Academy of Natural Sciences, Philadelphia, which
would appear to have come from several other localities, but they are only
marked “N.J.,” no more definite locality being known.

PTERIIDAL Meek (=Aviculide: of Authors).
Genus PTERIA Scopoli, '
Pteria petrosa.
Plato X1V, Fig. 10.

Awicula petrosa Courad. Jour. A. N, 8, Phil,, 2d ser., Vol. 11, p. 274, Pl XXI1V, Fig.
13. Gabb, Synopsis, p. 102,

Pterta petrosa (Con,), Meek, Check-list Swith. Tust., p, 9.

Comp. Avwicula laripes Morton. Synop. Cret, N. Am., p. 63, PL. XVII, Fig. 5,

Shell of moderate size, obliquely ovate, unequivalve, very inequilateral,
and moderately ventricose; hinge-line straight, its entire length being un-
known, and so far as can be determined from the imperfect casts examined
has not been extended.in form of a wing posteriorly. Anterior wing of
considerable size and separated from the body of the shell by a deep con-
striction, most distinct on the right valve, and protruding beyond the beaks
of the shell anteriorly. Surface of the cast of the right valve preserving
indications of a few distant radii along the umbonal slope, but none are
visible on the left valve, probably owing to the greater thickness of the
shell not transmitting them to the interior surface.
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I strongly suspect this fo be identical with Avicula laripes Morton,
which was from the Cretaceous marls of Delaware, but of which I have
not seen specimens. The shell is somewhat more oblique than Morton’s
figure, and it does not appear to have been extended into the wing-like
projection indicated by him. The radii have about the same distance and
direction, as far as can he determined from the poorly-preserved cast used,
hut are not distinct enough to count, so I cannot be certain of its identity.
From Pteria linguiformis E. & Shum., found in the Cretaceous beds of the
West and in Texas, it differs in being more oblique and more transverse,
with a less width of the body of the shell, and the beaks do not appear to
have been so strongly elevated above the hinge, and consequently the lig-
amental area is much narrower.

Formation and locality—The only specimen of the species which I have
yetseen is from the ironstone nodules found in the lower clays of the Cre-
taceous, at or near Keyport, N. J,, and is from the collection of Columbia

College, New York.
Pteria laripes.

Plate XIV, Fig. 9.
Avicula laripes Morton. Synopsis p. 63, Pl XVII, Fig. 5. Gabb.
Pterin laripes (Mort.). Meek, Check-list, p. 9.

Shell of but moderate size, oblique ovate and moderately convex, with
rather prominent beaks. Hinge 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 curved forward on the anterior half; while the
margin of the valve seems to have been marked by strongly projecting
points corresponding to the ribs.

The specimen used in the above description is so nearly like Dr.
Morton's figure that were it not a left instead of a right valve I should have
supposed it to be the same individual. The specimen is a cast in rather hard
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sandstone, rather unlike any other fossil which I have seen from New Jersey,
but is distinetly marked “N. J.” in the coliection of the Academy of Natural
Sciences, Philadelphia, in what I take to be Mr. Conrad’s writing; while it
is also marked “type.”’ I'am inclined to infer from the above facts, and
the close resemblance it bears to Dr. Morton’s figure, that the specimen is
Morton’s type, and that it came from Delaware rather than New Jersey;
also that the figure in the “synopsis” has been reversed by the lithographer,
making a right valve with the characters pertaining to a left valve in this
way. The shell is so unlike any other known New Jersey species that
there can be no difficulty in recognizing it. I am somewhat inclined to
think the species belongs to the group to which Mr. Meek applied the generic
name Ozyloma, but in the absence, or rather imperfection of the anterior part
of the hinge line, I am not positive.

Formation and locality—Probably from Delaware, although distinctly
marked on the label “N. J.” in the collection of the Academy of Natural
Sciences, Philadelphia. 'The position in the series not determined.

Pteria navicula, n. s.

Plate XIV, Fig. 8.

-

Shell of small size, the greatesi length being 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 extremnity, 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 about 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 concentric strize, so far as can be
determined from the partially exfoliated individual. Right valve unknown.

There is only a single left valve of the species known so far, but the
form is so decided that there is no possibility of confounding it with any
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described species. The extremely ventricose form of the body of the valve
and angular umbonal ridge at once distinguishes it from any known form.

Formation and locality—In the dark micaceous clays below the Lower
Marls at Haddonfield, N. J. From the collection of the Academy of Nat-
ural Sciences, Philadelphia.

MELEAGRINELLA, n. gen.

Shell aviculoid having the general form of Merragrina Lam.
(= Margaritophora Megerl.) but differing principally in the form of the byssal
fold of the right valve, which is either a deep channel on the external
surface of the shell extending from the margin to near the beak of the valve
or a simple deep straight notch separating the wing into a linear process, of
greater or less length, from the body of the shell. Shells biconvex; hinge
straight; ligamental area narrow, but distinct, strongest on the left valve,
which is also the most convex, and more or less gaping opposite the notch
of the right valve. A single muscular scar of large size occurs subcentrally
behind the middle of the valves; other muscular scars unknown. Surface |
lamellose or lamellose—radiu,te', with a fine radiate fibrous glistening texture
like that of Placumomya. Types M: curta (=Avicula curta Hall) and M.
orbiculata = Pseudomonotis (Fumicrotis) orbiculate Whitf. Black Hills Rept,,
p- 356, PL 111, Figs. 17-19. _

This genus is more nearly related to Meleagrina- Lamarek than to any
other described form. In the Palmont. of the Black Hills I referred the two
typical species to Eumicrotis, Meck, which he considered as a division of
Pseudomonotis, Brown, following Mr. Meek’s own reference in so doing, with
the remark that it might take the name Iumicrotis, providing the Permo-
carboniferous forms on whicli that genus was founded, should be found not
to conform too nearly to Brown's genus Pseudomonotis, but as I suppose this
would not be admissible, I have thought it more proper to propose a new
genus for it. Dr. F. Stoliczka, in his discussions of the Aviculide in vol. iii,
Pal. Indica, considers Fumicrotis and Pseudomonotis as synonymous; but
certainly our American Permo-Carboniferous forms referred to Eumicrotis
are very distinct from the forms referred originally to Brown's genus.
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The following species which we have referred to this new genus is
less strongly marked in its generic features than the types, but is sufficiently
strongly marked when seen in good specimens of cven small size to be at
once separable from either Awicule on the one hand or Melegrina on the
other, and if we must take-the features of the typical species of Oxytoma as
the standard, it certainly cannot belong to that genus, as Meek suggests it
probably is, in his Invert. Pal. U. 8. Geol. Surv, Territ,, page 35.

Meleagrinella abrupta,
Plate XIV, Figs. 11-14.
Avicula abrupta Con.  J. A. N. Sei., Phil.,, Vol. 1I, 2d ser., Vol. II, p. 274, P1. IV, Figs.
5 and 6.

Shell small, inequivalve, rhombo-quadrate in outline, the hinge-line
long and straight, reaching nearly the entire length of the shell, heaks
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 indistinct except under a glass, on the anterior
side of the beak, which corresponds to the byssal notch of the right valve.
Anterior margin of the valve somewhat regularly rounded; basal margin
broadly rounded, and the posterior obliquely truncate, passing backward
élightly from the hinge extremity to the 'postero-basul line. Surface of the
valves smooth or very finely Jamellose, and marked with concentric undulze.
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.

In Mr. Conrad’s original deseription of this shell he refers it to Avicula,
but in general appearance it resembles more nearly the common pearl
oysters Meleagrina. On more critical examination it is seen to possess the
features of the Jurassic shells Lumicrotis curta, and E. orbiculata, which T
have made the types of a new genus, Meleagrinella, on account of the peculiar
features ‘of the byssal notch, in which they differ from Meleagrina, although
more nearly related to that than to those of any other established genus.
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Mr. Meek has referred to this shell on page 35, in his Invert. Pal. U. S.
Geol. Surv, Territ., where he speaks of it as being cvidently an Ozytome,
a genus founded on a Jurassic shell of very different characters from this
one. (See Ozylomamucronata, Pal. Black Hills, p. 357, pl. iv, figs. 1 and 2,
which is the species on which the genns Ozytoma was founded.)

Formation and locality.—In the Lower Green Marls of the Cretaceous at
Freehold, New Jersey. The spécimens were collected and kindly loaned
for use by Miss I. M. Hitchcock, of New York City.

GERVILLIOPSIS, n. g.

Shell bivalve, resembling Gervillia in form, but with the anterior end
squarely truncate and the beaks terminal. IHinge with abroad ligamental
area, crossed on the posterior side by vertical cartilage pits and fine, oblique
corrugations instead of teeth. Area continued down the anterior truncation
as in Myalina, but deeply and abruptly excavated, forming a gaping anterior
end. A large ovate museular scar occurs, subcentrally situated, just within
the extremity of the -hinge, and a smaller double one obliquely placed
between it and the anterior end.  Small scars also occur beneath the hinge
Shell pearly and iridescent. '

This genus of shells differs from Gervi'llia, under which it has hereto-
fore been classed, in the absence of the teeth on the posterior portion of
the hinge, and the oblique tooth-like ridges below the ligamental area on
the posterior end. It also differs in the truneation of the anterior end or
wing; in the continnation of the ligamental or striated area-like surface
along the anterior truncation, and in the gaping of the valves anteriorly.
In the last two features it appears to combine features of the genus Myaling .
while in general form and in the lizamental area and cartilage pits of the
posterior hinge it resembles Gervillia. Type Gervillia ensiformis Conrad.

Gieological position—~As yet known only by two species, from the lower
bed of the Lower Green Marls of the Cretaceous of New Jersey.

Gervilliopis ensiformis.
Plato XV, Figs. 8-11, and Plate XVI, Fig. 5.
Gervillia ensiformis Conrad.  Jour, A, N, Sei., Vol. 111, p. 328, Pl. XXXIX, Fig. 10.
Shell of moderately large size and thickened, faleiform, very oblique;
the body of the shell finally becoming parallel to the hinge or even slightly
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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 moderately clevated, 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 “"ing 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 nunerous concentric
varices of growth, and on the basal portion of the right valve indications
of fine radiating lines occur. Hinge area moderately wide, marked by
several transverse ligamental pits, arranged at a litrle more than one-fourth
of an inch apart, and also by nwmerous oblique corrugations. Muscular
imprints Jarge and obliquely situated. Substance of the shell highly
_nacreous throughout and iridescent.

-~ This species was originally described from Tippalh County. Mississippi,
but has been recognized by its author and others as occurring in the Cre-
taceous strata of New Jersey. ‘

Formation and locality.—The only examples of the species which I
have seen are from the marls of the lower beds at Woodbury, Gloucester
.County, New Jersey, and appear to be quite abundant, but usually in a
very fragmentary condition. Mr. Conrad’s specimens were from Tippah
County, Mississippi. )
Gervilliopsis minima, n. ap.

Plate XV, Fig. 7.

Shell small, the only specimen observed, a cast, measuring only a trifle
over oneinch in length, and less than three-eighths of an inch in its greatest
width.  Shell elongate-elliptical, extremely oblique, slightly curved, and
the valves very ventricose. 'The beaks, as shown on the cast, have been
. pointed, the area wide, and the anterior hiatus has becn proportionally
large and distinet. The muscular scars are very distinct and well marked.

The cast is a miniture of G. ensiformis, except in its greater ventri-
cosity, and were it not for that feature would very naturally be taken for
a young individual of - that species. All the small shells which I have scen
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of that one, however, have been remarkably flat, and present an extremely
shallow cavity, as in fact do the largest shells, while this one, although so
very small, is almost half as thick as high, which is a remarkable difference
for shells of this character. Besides, the entire features as presented by
this cast, are those of a perfectly formed adult individual.

Formation and locality—In the Lower Green Marls at Freehold, New
Jersey.

Genus INOCERAMUS Sowerby.
Inoceramus Barabini.
Plate XV, Figs. 3-5.

TInoceramus Barabini Morton 3. Synopsis, p. 62,

L Cripsii, var. Barabini (Mort.). Meek, Invert. Pal. Geol. Sury. Territ., p.
—, PL XII, Fig. 3.
I Buarabini (Mort.),  Whitf,, Pal. Black Hills of Dakota, p. 398, PL.V1I, Fig.

7, and P1, IX, Fig. 8.
Not Inoceramus barabini of authors generally.

Shell of only moderate size, transversely ovate or elliptical, with mod-
erately to prominently convex valves. Beaks large, only slightly project-
ing heyond 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,
hat more rapidly curving upward near the anterior part. Surface of the
shell marked by regular concentric, rounded undulations parallel to the
margin of the valve, and separated by concave interspaces. Near the
outer limits of the valve the undulations become more irregular, as if
taking on old-age characters.

The specimen used in the above description is an imperfect cast of a
vight valve. The undulations are somewhat narrower than are those on
specimens recognized as of this species from the Upper Missouri and Black
Hills regions, but the general form of the shell is nearly the same, except,
perhaps, in being a little less gibbous and a little higher, perhaps the result
of flattening. In the narrower undulations it resembles Dr. Toumey's
specimens of I prozimus, but the valves are too ventricose for that species
and the outline not nearly as circular. There may be some doubt as to
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the propriety of recognizing this shell as identical with Dr. Morton’s I. Bara-
bini, principally on aceount of the gibbosity of the valves, as Dr. M. says
in his description *not ventricose.” It is generally considered that his
shell was of this form, but Mr. Meek has shown that his figures may be
very erroneous; and, as I have not been able to find Dr. M's type speci-
mens, I am unable to judge how accurate Mr. Meck’s restoration may be.
Another ll'l(]l\’ld'lld] more lately obtained, more perfect than the first, shows
the undulations narrower than any southern species which I have seen, but
the resemblance to 1. Barabini is too near to allow it to be considered
as distinet.

Lormation and locality—In the Lower Green Marls at Holndel, N, T\
From the collection at Rutgers College, New Brunswick, N.J. Another
specimen, more lately obtained from Marlborough, by Mr. D’Morgan, of
New York, has heen presented to the American Museun: of Natural [ istory.

Inoceramus Sagensis,
Plate XIV, Fig. 15, and Plate XV, Figs, 1 and 2.

Tnoceramus Sagensis Owen.  Geol. Rept. Towa, Wis,, and Minn., p. 583, P1. VI, Iﬂg 3
Gabl, S}llOp Cret. Form,, p. 129.

L Sagensw, var. Nebrascensis (Owen) Meek. Invert. Pal. Geol. Surv. Territ.,
Vol. IX, p. 52,

1. Nebrascensis Owen. Geol. Rept. lowa, Wis.,'and Minn. . D.582, PLVIII, Fig. 1.

I Sagensis (Owen) Whitf. Geol. Bl.u,k Hills, p. 393, PL. VII, Fig. 12,

Comp. Inoceramus converus H. & M. Mem. Am, A. A, and Sci., new series, Vol. V, p.
386, PI. II.

Comy. Inoceramus converus Meek. Invert. Pal. Geol. Surv. Territ., P1. XTI, Fig. 5.

Inoceramus Balchi M. & H. Troe. A. N. 8., Phil, Vol. XII, p. 180. Also Meek, Invert.
Pal, Geol. Sory, Territ., P \V I‘lg

bomp also I. Fanuxemiand Iprommus Meelk, 1. pmaﬂmnm var, eircu'aris Meck, and
1. confertim-annulatus Roemer.

Several imperfect casts of ITnocerami from different New J ersey locali-
tics are before me, all of which, with one exception, are much more nearly
allied to I Sagensis Owen than to I Barabini of Morton. The original
form of them has been more or less circular in outline, with a compara-
tively long and straight hinge-line and moderately convex valves.  The
beak is only moderately elevated above the hinge-line, and in some cases,

especially of the right valve, can scarcely be said to project beyond it.
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The anterior end is obliquely prolonged beyond the line of the beak, and
the remainder of the general outline, according to the concentric undula-
tions of the surface, has been nearly circular or obliquely ovate, the greatest
prolongation being in the line of the apex and of the postero-basal angle.
The surface of one specimen from Holmdel (ﬁgured) is marked by strong,
distant, rounded undulations parallel to the apparent lines of growth. The
surface of this cast is marked by radiating lines of pustules, much elon-
gated, forming interrupted lines or radii, exactly as is common to internal
casts of 1. Sagensis and other forms of Inocerami from the impure lime-
stones of the Black Hills of Dakota. (No. 4 of the Missouri Section, M. and
H) Another individual, much imperfect but retaining parts of both valves,
from Freehold, N. J, indicates a circular form, with less convex valves, the
left side being the most convex and having the beak much larger than on
the right valve, as well as projecting much farther above the hinge-line.
This specimen has the surface undulations much smaller and also much
more numercus than the Holmdel specimen above referred to, there being
three at least in the same space occupied by two on that one. In an iron
nodule from Keyport, N. J., obtained from the brick clays of that place,
there are the remains of several large individuals, imperfect and variously
distorted, but still perfect enough to give their truec form and characters
These have also béen circular in general outline, with moderately convex
valves, but the undulations are remarkably large and prominent, round on
the surface and in the depressions (some of them half a inch in width),
and their surfaces have been marked by moderately strong concentrie lines
of growth All these variations are precisely like those observed in col-
lections of the species from the typical western locality of I. Sagensis Owen,
and may be seen in any collection of twenty individuals made at random
from that region. The form from Freehold, N. J., with close undulations
and eompressed valves, is most nearly allied to the form usually referred
to 1. Vanuzemi T'oumey, and might well represent that species, while all the
others would be properly classed as I Sagensis.

The New Jersey forms of the genus have, I think, been protty uni-
formly referred to I Barabini Morton, and generally without the least
question as to the accuracy of the reference. None of Morton’s specimens,
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however, were from New Jersey, but from Alabama. Mr. F. B. Meck has
clearly shown in his Invert. Pal. Geol. Surv. Territ., p. 50, that Morton’s fig-
ures, given in the Synopsis (Pl. XIII, p. 11, and Pl. XVII, Fig. 3), cannot be
depended on as conveying any idea of the true form of the specimens used,
and if one will examine Mr. Meek’s figures there given they will easily be
convinced that even there a very different outline may, with equal propriety,
be drawn to his fig. 1, so as to make the figure much more circular in out-
line. For some reason it seems to have been considered that I. Barabini
was a transversely elongated shell, having considerable convexity;-and
that the circular, discoid forms belonged to different species. This may be
the fact, but I have never seen such a shell from Alabama, though they do
occur in Texas and in New Jersey, and possibly may in Alabama. These
circular and moderately convex forms, with broad, strorg undulations,
certainly cannot be considered as distinct from 1. Sagensis, and the flattened
form with more numerous concentric undulations are certainly allied to I,
Vanuzxemsi, while the flattened form with strong undulations would appear to
unite the two. In the Pal. Black Hills, I have considered the two forms
as probably distinet, though I had considerable doubt in my own mind;
and I am still more in doubt at the present time after examining speci-
mens from New Jersey, fiom South Carolina, from LFufaula, Ala., and from
Texas. Among those from the first three localities, I find the flattened forms
with numerous undulations most common, and the more convex form re-
sembling I. Sagensis quite rare, while at the West the reverse is usually the
case. Probably local influences have been at work.

Tormation and locality—The convex form referred to above is from
the white limestone layer at Holmdel, N.J., Lower Marl Beds. I have also
seen a small individual of similar character marked as coming from near
New Egypt, probably from the Lower Marl Beds near that town, The
form resembling I. Vanuwemi is from Freehold, N. J., and the coarsely undu-
lated flattened form and the more convex one are together in an iron
nodule from Keyport, N. J., in the lower clays of the Cretaceous at that
place. The latter specimen is in the cabinet of the.School of Mines, New
York; the others from the college collection at New Brunswick, New

Jersey.
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Inoceramus Sagenais, var. quadrans.

Plate XIV, Fig. 16.

Among the collections of the Academy of Natural Sciences, Philadel-
phia, from near Burlington, N. J.,, there is a large cast of an Inoceramus pos-
sessing many of the features of 1. Sagensis Owen, but differing in the form,
heing quadrangnlar instead of circular, or very broadly ovate like that one.
This quadrangular feature is so marked, and so distinctly one pertaining to
the habit of the shell, that it seems like doing violence to one’s ideas of
; . specific distinction to class it under the head of any described form. In
size and in the strength and distance of the undulations of the surface, as
well as in its general convexity, it corresponds very well to most specimens of
I. Sagensis, but the direction of the undulations indicate that the cardinal
and basal margins have been subparallel, or gently diverging backward or
to the umbonal ridge. The anterior end is almost squarely truncate, a
little longer at the hinge than below, and the whole anterior slope from the
; beuk to the margin of the valve is very abrupt and strongly ridged; the
! posterior end is prolonged and rounded below the middle of the shell, and
' obliquely truncate above to the extremity of the hinge, giving to the whole
" outline a somewhat rhombic character. The beak is very large and prom-
inent, somewhat more so than is common in I. Sagensis, and very ventri-
cose, while the whole valve is marked by strong, distant, although irregular,
undulations, which become less marked and often duplicate on the posterior
cardinal slope. 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 by strong pearl-like pro-
tuberances, which progressed with the growth of the shell as does a musen-
lar scar, and I preswne they were connected in some way with the vasenlar
system as were the lines of dots or interrupted strize on other species of the
genus  This is the only specimen which I have seen from either New Jersey
or clsewhere possessing the ‘peculiar quadrangular outline, but I presume
if the locality were more thoroughly examined or carefully watched others

: would be obtained.
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Inoceramus perovalis.
: Plate XV, Fig. 6.
Tnoceramus perovalis Conrad. J. AN, 8., Phil,, 2d ser., Vol. IT, p. 299, PL. XX VII, Fig. 7.
Proc. Acad. Nat. Sei,, 1852, p. 200.  Gabb. Synop., p. 129, Meck, Check-list,
1. 10.  Geol Surv. N.J,, 1368, p. 726,

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 obliqgue to the axis of the valve. Beak of
the right valve sharp, projecting much beyond the line of the hinge, giving
a proportionally broad or high hinge area, and on the cast, which is the
condition of the type specimen, shows the single strong ligamental depres-
sion opposite the apex Surface of the shell, as indicated on the cust,
marked by proportionally distinct concentric lines parallel to the margin
of the valves.

In form this species is very distinet from any other described, and
cannot well be confounded with them; the obliquely oval form, only a
little deflected from an erect 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 cne inch and three-eighths in height, measuring along the axis of the
valve, by a little more than one inch and one-eighth in width. The
remarkable height of the hinge area and the impression of a single lig-
amental pit is somewhat peculiar, and gives one some doubt as to its true
aflinities with the ordinary forms of Inoceramus.

Formation and locality—DMr. Conrad states in his deseription that the
species is from the Chesapeake and Delaware Canal, crediting it to Mr.
Vanuxem. The specimen is borrowed from the colleetion of the Academy
of Natural Sciences, Philadelphia, for this work, and is labeled, apparently
in Mr. Conrad’s own handwriting, ““ New Jersey.”

Inoceramus pro-obliguus, n. 8p.
Plate X1V, Fig. 17. .

Shell somewhat below the medium size for the genus; subovate in out-
line, the axis of the shell being directed forward of a right angle to the
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hinge-ling, instead of backward as is usual 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, ex-
tremely ventricose, with a rather small beak, which is but little elevated
above the line of the hinge, and situated in advance of the anterior mar-
gin of the valve. Height of the valve alittle greater than its extreme width
or length., Surface of the cast marked by numerous, regularly increasing
concentric 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.

The species differs from any hitherto described American species of
the genus, in having the axis of the shell directed forward of a right
angle to the hinge instead of backward. In the general outline it some-
what resembles I. perplexus (Whitf.,, Pal. Black Hills of Dakota, p. 892, PL
X, Figs. 4 and 5), but differs in the great convexity of the valve, greater
forward obliquity of the axis, and stronger as well as more regularly un-
dulated surface. It resembles in convexity and in the direction and posi-
tion of the beak I. altus Meek and Hayden (Invert. Pal. Territories, pl. xiv,
fig. 1), but differs entirely in the direction of the obliquity or of the axis of
the valves.

Formation and locality—In very dark friable, but coarse marl of the
Lower Beds, at” Holmdel, New Jersey, from a collection by the Rev. Dr.
Riley.

PINNIDA.

Genns PINNA Linn.
Pinna lagueata.
Plate XVI, Figs, 1 and 2.

P. lagueata Conrad. J. A. N. Sei., 2d ser., Vol. 111, p. 328. Gabb, Syn., p. 166. Meek,
Check-list, p. 9. Geol. Surv. N. J,, 1368, p. 725,

Shell of moderate size, very rapidly expanding from the apex and
ventricose, giving a subquadrangular section. Surface marked by from
nine to eleven strong, simple, radiating ribs on the dorsal portion, which

are broad and rounded en the top and separated by very broad concave
4418 MoN O——~F

NEW JERSEY GEOLOGICAL SURVEY




82 PALAONTOLOGY OF NEW JERSEY.

interspaces. The lower or basal portion is marked by very strong concen--
tric strize parallel to the margin, so very irregular as to often form strong-
undulations of the surface. Line of division between the upper and lower-
sections of the valves very strongly marked on the cast, often presenting -
the appearance of a distinct suture. Pesterior margin of the shell appar-
ently double, being 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 obliquely truncate, receding from below to the hinge-line,
and strongly curved inward at the central emargination. Lower section:
also strongly lobed and somewhat rounded.

Al the specitmens seen are quite imperfect, and are more or less casts-
of the interior. The strong line of division between the upper and lower -
sections of the valve gives onc the impression of a double shell, or of two
distinct shells united along the margins; and were it not for the surface-
markings they would greatly resemble in form that of a large Conularia,
This species is very closely allied in form and surface markings to P..
quadrangularis Goldf, (Petref,, p. 157, vol. 1i, pl. 127, fig. 7), from the Cre-
taceous sandstones of Westphalia and Saxony, and in the Academy of Nat-
ural Sciences collection is so marked by I. Lea, Esq., on the label; but it
differs very materially in its much greater degree of expansion toward the-
front of the shell. _

Formation and locality —One large individual cast is from the coarse-
marls at Burlington, N. .J, and there are several imperfect specimens, par-

tially retaining the shell, from the fine micaceous clay below the Lower-
Marls at Haddonfield, New Jersey.

Suborder DIMYARIA.

ARCIDA:.
Genus ARCA Linn.

Arca altirostris.
Plate XI1, Figs. 22 and 23.

Area altirostris Gabb. Proc. A. N. Sei., Plil., 1861, p. 325. Synopsis, p. —. Meck,.
Check-list, p. —  Geol. Surv. N, J., 1808, p. 725.

Shell small, transverse in the cast, with very much elevated and dis-
tant beaks, which are situated a little nearset to the anterior end. Valves.
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extremely ventricose and about one-fourth longer than high. Area very
wide and apparently three-fourths as long as the body of the shell. Ante-
rior end abruptly rounded backward from the extremity of the Linge, and
the posterior end obliquely truncated, being longest at the postero-basal
angle, which is somewhat rounded. Basal line very gently arcuate, but not
at all sinuate or with the margins gaping. Muscular scars rather small, and
not very distinctly marked. Surface features and hinge of the shell
unknown.

A single internal cast of this species only is known. It presents very
strong affinities with Arca quinguedecemradiate Gabb in nearly every par-
ticular, except in being very much smaller than the majority of that species;
and were it not for the locality assigned to it (Crosswicks, N. J.), which
would bring it in the Lower Cretaceous strata instead of at the very summit
of that formation, as is the case with A. quinquedecemradiata, I should be
very strongl)‘f inclined to consider it as only an immature or perhaps a
dwarfed specimen of that species; but if the geological horizon is correctly
assumed it might, on the examination of the exterior, whenever found,
prove to be a distinct species. Therefore I have preferred to leave it as
stch until further information is obtained.

Formation and locality—The specimen is in the collection of the Acad.
Nat. Sci,, Philadelphia, and is labeled ¢ Crosswicks, N. J.,” on what authority
I cannot say, as the original label belonging to it does not bear any locality
mark other than the letters “N. J.”

Genus NEMODON Conrad.
(Am, Jour, Conch,, Vol, V, p. 97.)

Nemodon Bufaulensis.

Arca (Macrodon) Eufalensis Gabb. J. A. N. 8. Phil. 2d ser,, Vol. IV, p. 398, P). LXVIII,
fig. 38; Synop. p. 96. Meek, Geol. Rept. N. Jersey, 1868, p. 725.
Trigonoarca Eufalensis (Gabb) Conrad. Am. J. Conch., Vol. IIT, p. 9.

Plate XII, Figs. 3-5.

Nemodon Eufalensis (Gabb) Conrad. Am. Jour. Conceh., Vol. V, p. 97, PL IX, Fig. 16..

Shell small, seldom reaching a length of one inch in the extreme.
Form trapezoidal, the cardinal and basal margins subparallel, and the.
length about twice and a half as great as the height. Anterior end ob-
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liquely and rapidly receding from the extremity of the hinge and most
rapidly on the lower half; posterior end obliquely truncate,” prolonged
backward below to the umbonal angle. Valves moderately ventricose,
with a decidedly angular umbonal ridge behind, and a shallow mesial de-
pression extending from the beaks to the basal border, slightly affecting
the basal line near the middle of its length. Beaks large and rather prom-
inent, situated at about the anterior third of the length. Area moderate.
Surface marked by numerous fine radiating strize showing upon the cast,
which are a little coarser near the posterior angle and on the cardinal
slope, possibly somewhat alternating in size on the anterior end, but in-
distinctly showing this feature on the internal cast. Hinge-line marked
by two distinct linear teeth on .the anterior end parallel to the linge.
Those of the rest of the hinge have not been observed.

This species differs from 4. (Cibota) multiradiate Gabb, in being much
longer in proportion to its height, as well as in its generic features, which
are not always easily recognized in the casts.

Formation and locality.—In the Lower Green Marls at Holmdel, N. J.,
Mr. Conrad’s specimen, which appears to have been the foundation of the
genus Nemodon, was from Haddonfield, New Jersey.

Nemodon angulatum,

Plate XII, Figs. 6 and 7.

Leda angulate Gabb. Proc. Acad. Nat. Sei. Phil., 1860, p. 94, P 1II, Fig. 12. (Not
D’Orb.)

L. subungulate Gabb. Synopsis, p. 133,

Nuenlana subangulata (Gably). Meek, Check-list, p. 8.

N. angulata (Gabb). Meek, Geol. Surv, N. J., 1868, p, 725.

Nemodon angulatum Gabb. Proc. A. N, 8ei. P’hil,, 1876, p. 316G.

Compare Trigornarca passa Conrad. Am, Jour, Conch,, Vol. V, p. 43, PL I, Tig. 17.
The only specimen of this species which I have seen from New Jersey

is an internal cast, which I take to be that figured by Mr. Gabb, as above

cited, a copy of which figure is given on our plate. It is about twice as

long as high, with rather prominent beaks situated at considerable distance

from the anterior end, and with a prominent and angular umbonal ridge.

The disk of the valve is broadly sinuate, giving a rather emarginate or con-
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cave basalline. The posterior end is somewhat narrowed and obliquely trun-
cate, the basal angle being prolonged. Anterior end rather more broadly
rounded. The surface characters and hinge structure are yet unknown.

In its general appearance the cast somewhat resembles N. Eufaulensis,
but the beaks would appear to be very much more prominent and more
nearly centrally situated. I strongly suspect this to be the same species
more recently described as Trigonarca passa by Mr. Conrad, from a still
smaller specimen, from Crosswick’s Creek, though I have been unable to
find any representative of that species in the collection of the Academy of
Natural Sciences at Philadelphia, or elsewhere; and I may be mistaken in
my inference. :

Formation and locality —In the Lower Green Marls in Burlington
County, New Jersey.

Nemodon brevifrons.

Plate XIT, Vigs. 1 and 2.

Nemodon brevifrons Conrad. Kerr’s Geol. Surv, N, Car,, Appendix, p. 4, PL 1, Fig. 15.

Shell of moderate size, transversely subovate or subrhomboidal in
outline, moderately convex, considerably less than twice as long as high,
with moderate-sized beaks for an Arca, which are rather within the anterior
third of the length, are but little projecting above the line of the hinge,
and are closely approximate. Umbonal ridge prominent, strong, and rather
inflated, leaving a rather narrow and somewhat abrupt posterior slope.
Hinge-line a little more than half the length of the shell, and the cardinal
area narrow and slightly sinuous. Anterior end of the shell somewhat
broadly rounded, nearly evenly so above and below; basal margin broadly
curved and the posterior end' narrow, almost cuneate below and rapidly
sloping above to the extremity of the hinge-line. Surface of the shell
marked by fine subobsolete, radiating strize, which form lines of small
punctures where they cross the nearly equally fine concentric markings;
these are strongest on the anterior and middle parts of the valves and be-
come almost obsolete on the posterior slope and on the umbonal ridge.
Substance of the shell, very thin. The teeth are three short laterals on the
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posterior end parallel to the margin, and three slightly curved ones on the
anterior end also nearly parallel to the margin.  Area, longitudinally striate.

This shell differs from Arca (Nemodon) Eufaulensis Gabb in being more
inequilateral, more pointed and prolonged hehind, more ventricose, less
sintate in the middle, and in the character of the radiating lines of the
surface. ’

Formation and locality—Iin the micaccous clay below the Lower Marls
at Haddonfield, New Jersey. There may be some question as to the
locality of this shell, as the locality is not marked on the label It was
found among Haddonfield specimens in the collection of the Academy of
Natural Sciences of Philadelphia, and is supposed to have come from
that place. Still it is somewhat questionable.

Genug NEMOARCA Coarad, 1870.
{Am. Jour, Conch., vol. v, p. 97 {name only).

Nemoarca cretacea.
Plate X1, Figs. 8-10.

Nemoarea eretacea Conrad.  Am. Jour. Coneh., Vol. V, p. 97, PL. 1X, Fig. 21, 1870,

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, situated nearly opposite the middle of the length. Hinge-line straight
and low; area narrow, the length a little less than the greatest length of the
body of the shell. Hinge-plate narrow, marked by about twelve 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 twenty-four to
twenty-six on the body 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 clevated
concentric lines at regular distances crossing the radiating ribs,
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The deseription thus far is taken froni internal casts and their matrices,
:and accord well with the description given by Mr. Conrad of N. crefacea.
But
Acadenmy of Natural Sciences of Philadelplia, the type specimens. of that

since writing the above I have obtained from the collection of the

-species, which preserve the shell entire. The general form and features
.are the same, but the surface of the ribs are slightly flattened and the inter-
spaces deep and narrow, and the ribs, about thirty of which may be counted
-on the body and aunterior end of the shell; are beautifully cancellated by
the concentric lines. The hinge area is moderately high, and is vertically
striated except a narrow horder around its outer margin.  The teeth are ten
-on the posterior side, and six or seven on the anterior side of the beak.

The casts, except for the strength of the ribs, present much the features
in size and proportions of Cibota mulliradiata Gabb, but the beaks were not
0 distant, and the basal line is not emarginate at the point occupied by the
byssal opening of that species. These features will serve to distinguish
them quite readily.

Formation and locality—Mr. Conrad’s spécimen was from Haddonfield,
-ind the cast figured on the plate is from an iron-stone nodule found near
Keyport, New Jersey. Both are from the lower portion of the Cretaceous
“formation.

Genugs BREVIARCA Conrad.
{Appendix Kerr’s Geol. N. Car,, 1. 3, 1872))

Breviarca Saffordi.

- Plate XII, Figs. 11 and 12.

Area Saﬁ'ordi Gabb. J. AN, 8, 2d ser., Vol IV, p. 397, PL. LXVIIL, Fig. 37. Synop-
sig, p. 97. Meek, Check-list, p. 0.

Trigonarca Saffordi (Gabb). Meek, Geol. Surv. N. J., 1868, p. 725.

-Breviarca Seffordi (Gabb). Courad, Proc. Acad. N. Sci. Phil, 1872, p. 55, P1. II,
TIig. 3.

Shell rather small, ovately trapezoidal in outline, with strongly ventri-
-cose valves and large, tumid, subcentral beaks, which stand prominently
-ahove the hinge line, are incurved and approximate. 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
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over which the striations do not extend. 'Anterior end sharply rounded
and the basal Iine round and full. Posterior extremity oblique, extended
somewhat below and rounding into the basal line. Posterior umbonal ridge
rounded but quite distinct. Surface covered entirely with fine, slightly raised
thread-like striwe, which are somewhat alternating in size on the postero-
cardinal slope.  Iinge plate moderately wide and distinctly arched on the
inner margin, the line of teeth more distinctly arcuate. Teeth numerous,
narrow, and diverging outward from beneath the beak, and gradually
increasing in length to near the outer ones. Muscular impressions propot-
tionally large and distinet, the posterior one having a slightly raised line on
its anterior margin, but only seen in the larger specimens.

The species closely resembles, in its general form, Idonearca Shumardi
of the Upper Missouri and Black Hills Cretaceous, but differs in being
radiately striated, and in the form of the teeth. Among the Cretaceous
forms of New Jersey it resembles in form Nemoarca cretacea Con. most
nearly, but differs entirely in the form of the surface markings. These
close resemblances show how entirely unsatisfactory are these close generic
divisions. The specimen which I have figured on Plate xii, figs. 11 and 12,

appears to be the same with that used by Mr. Conrad for generic figures in
1872, and I have made the figures as accurately as it is possible to measure
the specimen. :

Formation and locality —In the micaceous clays beneath the Lower
Green Marls at Haddonfield, New Jersey. From the collection of the Acad-
emy of Natural Sciences of Philadelphia.

Genus TRIGONARCA Conrad. 1862,
(Proc. A, N. 8,, 1862, p. 289, and Am. Jour. Conch., Vol. III, p. 9.)
Trigonarca ocunelformis, -

Plate XI1, Figs. 17 and 1R,
Trigonarca cuneiformis Conrad. Am. Jour. Conch., Vol. V, p. 98, PL. IX, Fig. 1.

Shell quite small, not exceeding half an inch in extreme length in any
of the examples yet observed. Trapezoidal 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
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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 ten or twelve directed inward below, and the posterior a some-
what larger number pointed in the opposite direction. Muscular impression
large, the posterior one bordered by a slightly elevated lamella on the an-
terior margin. Surface of the shell marked by radiating lines, strongesfon
the anterior end and faintest on the middle of the valve; also by concentric
lines which cross them and form slight pustules at the junctions.

The specimens used are Mr. Conrad’s types, a right and a left valve,
and an internal cast of a right valve. They have much the look of young
shells, and may prove to be such when the locality is further examined
The ligamental area is very narrow, and on the small specimens scarcely
perceptible with an ordinary lens. The hinge-plate is redneced to almost a
line in the middle, and the teeth and sockets are reduced to a minimum size,
while a little posterior to the central part there is a short space destitute of
either teeth or sockets. The ridge bordering the posterior muscular im-
pression is very slight and not at all thickened, so that in the cast the gash
marking its place is scarcely perceptible.

Formation and locality —In the micaceous clays of the Lower Marl Beds
at Haddonfield, New Jersey. From the collection of the Academy of Nat-
ural Sciences of Philadelphia. ~

Trigonarca transversa.
Plate XII, Figs. 12-16.

Cucullea transverse Gabb. P. A, N. Sci,, 1861, p. 326. g
C. transversalis (Gabb). Meek, Check-list, p. 8.
Idonearca transverse (Gabb), Meek, Geol, Surv, N. J., 1868, p. 725.

Shell of medium size, transversely ovate, nearly twice as long as high,
exclusive of the large, prominent, slightly incurved and distant beaks, which
are situated at about the anterior third of the length of the valve. Valves
very ventricose, with a long hinge-line reaching to near the anterior end
and nearly two-thirds as long as the greatest length of the shell Anterior
end not extending beyond the hinge-line, but curving with a broad sweep
into the basal line below, which is almost regularly but broadly curved;
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posterior extremity pointed and the posterior margin very obliquely trun-
cate, straight on the margin or slightly concave, but on many of the casts
appearing rounded from the wearing away of parts, or perhaps from the
thickening of the shell on the inside. Surfuce of the casts showing indica-
tions of plications or ribs which when well-preserved appear to have been
strongest near the posterior part of the body of the shell, and gradually
decreasing in size until they become fine strim on the anterior end.  Their
form, posterior to the umbonal ridge, cannot be determined from any of the
examples examined.  Muscular imprints large, but faintly marked; the ridge
bordering the posterior one not strong and scarcely indicated, hut some-
times represented by a broad, shallow furrow in the cast.

"The specimens which I have identified as belonging to this species do
not agree in all particulars with the description as given by Mr. Gabb; but
it is the only one known in the New Jersey beds which will at all approach
it that has not Leen figured by the authors of the species. The principal
difference consists in the surface strise, which he says are “numerous.” This,
one would naturally interpret as fine, but on the best preserved examples
which I have examined they are broad toward the umbonal slope, measur-
ing nearly a line in width. It is possible they may have been double, but
there are no indications of it, and on shells of this class, where the substance
has been very thick, the casts are often marked by a series of vascular lines,
which appear as radiating striee, but which have no immediate connection
with the external strize, and it may have been these which lie refers to. The
internal muscular plate he says is “low and broad”” On the example bor-
rowed from the collection of the Academy of Natural Sciences of Philadel-
phia, this is the case, and T suppose it to be the example used by Mr. Gabb,
although found in the collection without name. From A. guindecimradiata
he saysit differs in having “probably twice the number of ribs and by being
more convex.” I have seen quite a number of examples of the form he
figures under that specific name, but they do not retain the markings of the
surface, but are marked with several strong, distant vascular ridges; but
these are not representatives of the surface striz, and so far I have 1o evi-
dence of what its surface may have been. Besides, they are usually more
convex; that is, the valves are deeper according to the size of the shell than
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any of the examples which I have seen of this species. I do not think,
Lhowever, that there can be any doubt that the form here identified is that
which the author had before him when the description was written. There
is 50 much diversity also in the general form and expression of examples of
this type, when represented only by internal casts, owing to the greater or
less thickening of the valves with age and other peculiarities, that it is ex-
tremely difficult to draw the line of specific distinetion between them; and
it becomes a serious question if many of the species founded on these casts
may not be the same with forms deseribed under other names from other
localities where the shell itself is preserved. This question, however, can
-only be settled by obtaining impressions of the exterior from the beds where
the casts are found, by carefully made collections. Until this is done these
sspecific determinations will have to be accepted.

The casts of this species have the general form and make-up of Con-
rad’s genus Trigonarca, and if these divisions are to be accepted will neces-
sarily fall into that place. ] |

Formation and locality—In the Lower Marls at Burlington, Mullica Hill,
and, perhaps, Arneytown, New Jersey; the latter being the locality men-
tioned with doubt by Mr. Gabb. '

Genus CIBOTA Browne.
Cibota rostellata.

Plate XI, Figs. 34-36.

Area rostellate Morton. Synop., p. 64, PL III, Fig. 11.

A.  rostellata (Mort.). Meek, Geol. Burv. N. J., 1868, p. 725,
-Cibota rostellata (Mort.). Gabb, Syuop., 109. Meek, Smitls. Check-list, p. 9. Sto-
liezka, Pal, Indica, p. 346.

Shell trapezoidal and very oblique, the length 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 round-
g backward from near the hinge-line to its junction with the base. Basal
margin very perceptibly sinuate nearly opposite the beaks and apparently
very slightly gaping. Valves moderately inflated, most ventricose on the
umbones 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,
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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 valves. Cardinal area
moderate in size and extending about two-thirds of the length. Teeth un-
known. Surface as indicated on internal casts marked by radiating ribs,
pretty fine and numerous on the anterior end and in the mesial sulcus, be-
coming much coarser posteriorly, and showing a slight tendency to alter-
nation in size between the sulcus and posterior umbonal angle, and on the
cardinal slope a tendency to bifurcation in some cases.

The species is not a very abundant one, but is sufficiently distinet to
be readily detected when found. It differs from € uniopsis Conrad, found in
the same beds, in being more prolonged behind, in the smaller mesial sulcus
coarser and more direct ribs and less quadrangular form. '

Formation and locality—The only examples which I have observed
from the State are from Freehold, N. J,, and are. from the Lower Green -
Marls; Dr. Morton’s types having been found in Alabama, being not often
found at Prairie Bluff and vieinity. Mr. Gabb and Mr. Meek both cite it as
from New Jersey, but do not credit it to any other locality.

Cibota uniopsis,

Plate XI, Iligs. 32 and 33.

Area uniopsis Conrad. J. A. N. 8., Phil,, n. ser,, Vol, II, p. 275, P1. XXIV, Fig. 17,
Gabb Synop., p. 98, Meek, Check-list, p. 9.
- A.?  uniopsis (Con.). M ek, Geol. Sarv. N. J,, 1868, p. 725.

Shell rather above a medium size, transversely elongate, and trapezoidal
or subrhomboidal in outline, with moderately convex valves, which are
broadly sulcated in the middle, particularly on the right valve, and only
moderately elevated beaks, situated at about the anterior third of the length,
and which in the casts appear to have been scarcely enrolled and moderately
distant from each otlier. Hinge-line not quite as long as the body of the
shell, in the cast showing characters of a rather low area; anterior end
obliguely rounded, receeding” below; basal line broadly sinuate and the
posterior end -obliquely truncate, longest below the center. The surface
appears to have been marked only by slender radii, as none are preserved
on the casts. Muscular scars only faintly impressed.
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Casts of this shell are usually found in collections marked C. rostellata,
and somewhat closely resemble those of that species, but they are propor-
tionally broader, with the beaks more nearly central; the valves are more
ventricose behind, and fuller along the basal line, with a decided sulcation
near the middle, on the right valve more marked than on the left, while on
the exterior the markings have been decidedly finer. It is extremely diffi-
cult to distinguish among the casts of this group of shells, as the characters
often change much according to the thickness of the substance, causing
them to lose or retain the form or surface-markings to a greater or less de-
gree.  But the differences noted between this and its nearest allies will, I

" think, serve to distinguish these readily.

Formation and locality —Conrad’s type came from the Lower Green
Marls near Burlington, New Jersey, and I should conclude from the lith-
ological characters of the others which I have seen that they are all from that
vegion, and probably all from the same bed. ‘

Cibota obesa, n. &p.
Plato XI, Figs. 30 and 31.

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. TForm of the outline
trapezoidal, the length of the cast nearly twice the height, exclusive of the
projection of the beaks; anterior end vertically rounded; posterior obliquely
truncate; extremity obtusely pointed; 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 thicken-
ing of the valves with a crenulated border; radiating lines indicating mod-
erately fine strize show on nearly all parts of the cast, but strongest on the
postero-basal section.

The general form of this species is like a dwarfed and extremely ven-
tricose specimen of C. uniopsis Conrad, but is so perfectly neat and sym-
metrical in its shape as to preclude the idea of a stunted individual. The
valves are, however, equally ventricose, while those of that species usnally

’
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are slightly unequal and sometimes very decidedly so. The form of the-
byssal opening is also peculiar, heing hroadly oval and regular instead of
a long narrow slit, as is usual.

Formation and locality —The only specimen which I have seen is an
internal cast from the collection of the Academy of Natural Sciences of”
Philadelphia, and is marked *Cibota, n. sp., Burlington Co., N. J.”

Cibota multiradiata.
Plate XTI, Figs. 21 and 22,

Arca? multivadiate Gabb. Proc. A. N. 8ci., Phil,, 1860, p. 95, P1. 11, Fig. 1. Synopsis,.
p. —. Meek, Check-list, p. —. Geol. Surv. N. J., PL LXVIII, p. 725.

Cibote multiradiata Gabb. .
Comyp. €. cretacea Conrad, Am. J. Conch., Vol. vV, p. 97, PL IX, Fig. 21

Shell small, the type specimen measuring only about five-cighths of”
an inch in length.  Valves transverse, very ventricose, with a wide curved
cardinal area, and.moderately prominent, distant beaks situnied at about
one-third of the length from the anterior end. Posterior end obliquely
truncate, longest below; anterior end narrowly rounded, very gradually
receding from the extremity of the hinge; hasal line gently convex through-
out, the margins of the valves slightly gaping just anterior to the middle of”
their length. Hinge-line nearly as long as the shell below, and on the cast
very slightly curved. Muscular scars small and faint, the posterior one
bounded by a constriction on the cast which leaves a furrow extending from

the margin of the valve to near the beak. On the margin of the cast there-
occurs minute crenule which indicate the existence of strong but closely
arranged radiating plications on the surface of the shell.

The general form of this cast is like that of Nemoarce cretacea Conrad,.
but the specimen is somewhat larger than any of those which I have referred
to that species, and the beuaks are more distant, while that species is not
emarginate on the base, being without the byssal opening so distinet i
this one.

Formation and locality—The only individual known is in the collection
of the Academy of Natural Sciences, Philadelphia, and is labeled as coming -
from Mullica Hill, New Jersey, which would place it in the Lower Marl.
Beds.
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Genus IDONEARCA Conrad.
(P. A. N. Sci. Phil.,, Vol. X1V, p. 28J; ib., p. b4, 1872.)
‘ Idonearca Tippana.
Plate X1I, Figa. 19-21,
sucullea Tippana, Conrad. Jour. A. N, Sci., Phil,, 2d ser., Vol. 111, p. 329, P1. XXXV,
Fig. 1. Gabb, Synop., p. 118.  Meek, Cleck-list, p. 8.
Idoncareca capax, Conrad. Proc, A. N, Sci., Phil., 1872, p. 54, P1. 11, Tig. 2.
Not Idonearca capaz, Conrad. Jour. A. N. Sci., Phil, new serics, Vol, 11T, p. 328, PL
XXXV, Iig. 2.

Shell of medium size, inequilateral and obliquely triangular, with deep
valves and a very angular umbonal ridge and abrupt posterior slope of
but little width; beak only modemtély prominent; incurved and approxi-
mate. Cardinal area ouly moderate, compared with those of the other species
associated with it. Hinge-line about half as long as the shell or a little
more.  Anterior end broadly rounding into the basal margin which is nearly
straight in its posterior part, and the postero-basal angle strongl}: marked.
Swiface, so far as can be judged from the cast, marked only by concentric
lines. . Muscular ridge, as indicated by thie gash left in the cast, large and
strong, reaching nearly to the nnﬁrgin of the valve, and situated nearly
midway between the umbonal ridge and the cardinal border. Anterior
museular scar not distinctly traceable. Hinge teeth and features not plainly
seen. Hdge of the valves on the interior surface crenulate.

The New Jersey casts agree very closely indeed with the figure of
I Tippana given by Mr. Conrad, in form, size, and general character,
although the strong language used in his description would somewhat mis-
lead in the absence of specimens.  With examples of the shell also from Ala-
bama they correspond very closely. Tt is the most distincﬂy triangular
form occurring in the New Jersey formations, which form, together with the
sharply angular umbonal ridge and abrupt postero-cardinal slope, will
serve to distinguish it from any other form exteriorly. Casts of the interior,
however, made from one of the Alabama specimens, is so very similar to
the smaller casts of I. vulgaris, that it would require a critical eye indeed
to detect the ditferences. The hinge of the Alabuma specimen above re-
ferred to is very broad and the shell very thick; the teeth are strong and
few in number, and do not differ very materially from those of *I. vulguris
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so far as those have been observed. A figure of the Alabama specimen is
added on the plate by the side of the New Jersey specime.: for coraparison with
the other forms. Mr. Conrad would appear to refer the New Jersey shells te
his I. capaz, in the Proceedings of the Academy of Natural Sciencez, Philade!
phia, 1872, p. 54, as he figures one which he states is from New Jersey, on pl.
ii, fig. 2 of that volume, but on comparison with the original figure of that
species in the Jour. A. N. Sci., new series, vol. iii, pl. xxxv, fig. 2, one will
readily see that this identification must be very erroneous, as that shell, which
is from Mississippi, is of very different shape and has a very much shorter
hinge-line than the New Jersey specimens, while a comparison with fig. 1
of the same plate will show to which the New Jersey examples beiong.

Formation and locality—In the indurated green earth beneath the Middle
Marl Bad, at the deep cut of the Holmdel and Keyport turnpike, Mon-
mouth County, New Jersey.

Idonearca antrosa.

Plate XIII, ¥ig. 6-11.

Cucullea antrosa, Morton. Synopsis, p. 65, P1. XIII, Fig. 6. Gabb, Synop, p. 116,
Meek, Check - list, p. 8.

Idonearca antrose (Morton). Meek, Geol. Sarv. N. J., 1868, p. 725.

I antrosa (Morton). Gabb. Proe. A. N. Sci., Phil,, 1876, p. 315.

L negleeta Gabb.  Proc. A, N. Sci,, Phil,, 1876, p. 314, = Cucullwa neglecta
Gabb. Ib., 1861, p. 326.

Shell subcireular in outline, or very slightly ovate from being a little
prolonged at the postero-basal angle, very slightly obligue with a straight
hinge line, which is about half as long as the greatest length of the shell.
Beaks large, erect, and slightly incurved, but not projecting beyond the
edge of the proportionally small ligamental area which is marked by
oblique grooves, as in all species of the group. Surface of the shell slightly
angul(tted along the postero-umbonal slope and very convex; marked by
numerous strong concentric lines of growth at irregular distances; no radi-
ating strize.  Hinge-plate narrow in small and medium sized specimens and
the teeth simall, but barely bend down at their inner extremity and few in
number; the denticulations along the middle of the hinge vertical and
small.  On large individuals the outer teeth are strong, from four to five
in number on each side, according to the size of the individual; slightly
declining outwardly, and the bent portion usually neatly half as long as
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the horizontal portion, the bending being at an angle within ninety de-

! grees, the -denticles on the middle part of the hinge being small and

! numerous. Muascular scars, as seen on the casts, strongly marked; the im-

! pression 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, indicating
the great thickening of the valves along the pallial line.

The internal casts of the species, the condition in which it is usually
recognized, are quite globose, with distant and highly projecting beaks; the
hinge-line being strongly curved in large specimens, and the strong projecting
keel extends around three sides, being broadest on the anterior. In these

' ' casts there is seldom any evidence of the hinge structure preserved, and it
is rarely that we find specimens which give any clue to these parts of the
shell. A single large individual from Freehold, N. J., preserving the shell in
part, I was enabled to manipulate so as to get the impression of the teeth
on each end of the hinge, and to some extent the line of small teeth between
them. These show very decidedly the features of Idoncarca as established
by Mr. Conrad.

Among the specimens which I have referred to this species, there are
several from a white sandy layer from Holmdel, N. J., in the cabinet at
Rutgers College, which are labeled ¢ neglecta Gabb. There are othérs of
the same kind also from white sandy nodules oceurring at the base of the
Lower Marl Bed at Marlborough, N. J,, in Mr. Schanck’s collection, hor-
rowed for this work. These specimens preserve the shell in most instances,
and furnish the features of the shell as given above. Mr. Gabb deseribed
these as a distinet form under the name € neglecta, but 1 can see no reason
for considering them as distinct from I. anfrosa Morton. Of course their ap-
pearance is very different when the shell is retained from that presented by
the internal custs alone, and the hinge features ave quite inconspicuous in
these small shells as compared with that shown to exist in the large specimen
figured.  Still all the features are there, and it only needs the strengthening
of these by increase of growth to make them the same,

Formation and locality—Those preserving the shell, including those
‘marked Cucullea neglecta by Mr. Gabh, are from nodules of white sandy
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marl at the base of the Lower Green Marls at Marlborough, Monmouth
County, and from the same horizon near Holmdel; the former from Mr.
Schanck’s collection and the latter-from the Rev. M. Riley. Casts of the
I. antrosa have been recognized at very many localities of the Lower Marl
Beds, among which Holmdel, Freehold, and Monmouth are the most prom-
inent. One specimen of a cast from Freehold is very large, and must have
measured quite three and a half inches transverse diameter when entire.
The largest specimen from the nodules of white sand, which retains the
shell in part, would measure, if restored, fully two and three-fourths inches.

Idonearca vulgaris.

Plate XI1I, Figs. 1-5.

Cuculleea vulgaris Morton.  Synopsis, p. 64, PL. 111, Fig. 8§, and P1. XIII, Fig. 5. Gabb,
Synop., p. 118.  Meek, Check-list, p. 8. ,

Idonearca vulgaris (Conrad). Meek, Geol. Surv. N. J., 1868, p. 725. Gabb, P. A. N.
Sci., Phil., 1876, p. 313. ~

Oucullea terminalis Conrad.  Mex. Boundary Surv., p. 148, P1. 1V, Fig. 2.

The casts of this species are often large and indicate a rather ponder-
ous shell, which often attained a considerable size, was trapezoidal in form,
very ventricose, and very oblique. The beaks, as shown on the casts, are
large, elevated, and distant, with a strongly angular nmbonal ridge extend-
ing from them backward to the postero-basal angle. The postero-cardinal
slope is short and quite abrupt, and the junction of the valves strongly
keeled when perfect, though this part is often broken away. "The portion
representing the line of the cardinal area is curved, and the gash on the
postero-cardinal slope formed by the muscular ridge is deep, often wide in
old individuals, is situated above the middle of the slope, and extends from
the edge of the keel, at this point, to fully two-thirds the distance between
the margin and the beaks. Anterior muscular scar often distinetly marked,
but faint in many cases. Body of the cast radially striated.

A cast of a single right valve, which I have referred to this species,
preserves the impression of the hinge to some extent, but not sufficiently
perfect to show the character of the hinge-line along its middle portion.
The valve is less ventricose than many of those where the two are in con-
tact. The hinge-line is just two-thirds as long as the length of the shell,

NEW JERSEY GEOLOGICAL SURVEY




LAMELLIBRANCHIATA OF THE LOWER MARLS, 99

and the plate has been wide at the extremities, the teeth have been nearly
parallel to the outer line, not bent or inclined downward as in I dntrosa.
There are four indentations and four ridges on the posterior end, and ap-
parently two on the anterior end; but their inner ends are not visible, con-
sequently I cannot see if they were recurved at this point.

There is great variability in the general form, in the degree of obliquity,
in the ventricosity of the valves, in the distance hetween the beaks, and in
the abruptness of the posterior-cardinal slope, among the specimens which
it seems necessary to refer to this species. Much of this is apparently
dependent on the age of the shells and on the thickening of the valves,
especially along the pallial line. I have not seen any specimens which give
the slightest evidence of the surface features of the shell, so that of this feat-
ure I can say nothing. The species is distinguished from the associated
forms principally by its extreme ventricosity and the obliquity of the valves
as seen in the casts; and in most specimens the gash representing the mus-
cular ridge is deeper than in the other forms. In the younger individuals
the form is proportionally less ventricose, and consequently the beaks are
nearer each other and tho posterior slope less abrupt.

Formation and locality—Casts of this species are found at very many
of the localities of the Lower Green Marls throughout the extent of the
formation in the State. There are specimens before me from Holmdel,
Freehold, Woodbury, Burlington, Mullica Hill, and Marshallville, New Jer-
sey. The species is also recognized from Prairie Bluff, Ala., and it is cited
by Mr. Gabb and Mr. Meek from the State of Delaware.

Genus AXINEA Poli.
Axinea Mortoni.
Plate XI, Figa. 23-25.

Azinea Mortoni, Con, Am. Jour. Conch., Yol. V, p. 44, PL I, fig. 14.

A. hamula and A. arwrrahs(Mort)Gabb Synop,p 103, Proc. A N. 8., 1876, Vol.
I1, p. 317, Meek, Check-list, p. 8.

A. rotunda and A. subausiralis Meek. Geol. Surv, N. J., 1868, p. 725.

A. subaustralis ’Orb.  Prod. de Pal., p. 243, No. 667.

 Among the shells of Azinew obtained from the cretaceous beds of New
Jersey are two distinct species, one of which is nearly circular in outline,
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being only very slightly oblique, and with very ventricose valves. The other
is more elevated, less rotund, and very equilateral. There appears to have
been much uncertainty in the minds of most authors who have studied
these shells as to their specific identity and also as to their relations with
those from other localities. Dr Morton describes two species in his synop-
sis, from Prairie Bluff, Ala., aund mentions a third species which he says
oceurs in the “marls of New Jersey.” In Vol. V, p. 44, Am. Jour. Conch,,
Mr. Conrad gives this last the name Adwinea Mortoni, giving a figure but no
description. While Messrs. Gabb and Meek have considered the New Jer-
sey specimens as the same with those from Prairie Bluff, Ala.,, D’Orbigny
takes the name of one of Morton’s Prairie Bluff species, P. australis, and sub-
stitutes a new nane, I, subaustralis, for it, and cites New Jersey as the locality
‘Prod. de Pal, Vol. IT, p. 243, No. 667). '_The Alabama specimens, of which I
Liave seen casts, are all small, but are broader in proportion to their height than
are those from New Jersey, while the beaks are sharper and have a decided
anterior inclination. Considering all the above facts, I am inclined to con-
sider the New Jersey forms as distinct from either of the Alabama épecies,
and to adopt Mr. Conrad’s name Axzinea Mortoni for the smaller and more
rotund of the two species, that one corresponding most nearly with the
figure which he gave with the name. The shells are found of various sizes
up to an inch and an eighth in height, with a transverse diameter somewhat
greater, while the thickness of the united valves slightly exceeds tlhree-
fourths of an inch. The form is nearly circular, slightly oblique, the valves
most ventricose on the umbonal region. Area very small, short, and nar-
row. Surface marked by concentric lines of growth, and rather even sub-
obsolete radiating strize.  The internal casts, which I Lave identified as the
same, show the hinge plate to have been fairly wide on the sides, and to
have been marked by eight or nine teeth on each side, as far as can be
scen outside of the breadth of the filling of the beak, which are directed
very nearly or quite at right angles to the line of the inner border of the
plate. Inner margin of the cast strongly crenulate.

The shell in its general form closely resembles A. rotundata Gahb,
described from the Cretaceous beds at Eufaula, Ala., but is more ventri-
cose, more distinetly striate, has a rather smaller area, and possesses a little
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obliquity, which that species does not show. Mr. Gabb, in the Proceed-
ings of the Academy of Natural Sciences, Philadelphis, 1876, p. 317, con-
siders all the New Jersey forms and the Georgian shells as of one and the
same species, and refers with but little doubt A. bellasculpta Con. to the
same, but says nothing about his previously-described 4. rotundata. He
also speaks of seeing and using the types of Dr. Morton’s species, which I
have not been able to find, and, strange to say, I have not found a single
individual of Azinea from New Jersey in the Academy collections.

Formation and locality—In the Lower Marls of the Cretaceous at Holm-
del; Walnford, Manalapan, at Geeorge Hunt’s pits, N. J.; Mr. Conrad cites
Crosswicks, New Jersey.

Axinea alta, n. sp.
Plate XI, Figs, 26-29,

The casts of this species are usually somewhat larger than those of 4.
Mortoni, and are more elevated at the beak; the fillings of the rostral portions
being very long and curved inward toward each other, showing that the
hinge-plate has been very wide, and the beaks probably considerably
projecting beyond its margin. In these casts the portion which extends
above the line of junction of the plates of the two valves measures about
two-fifths of the entive height of the cast. Muscular scars rather large and
distinct, the line of advance being marked on both by a distinct ridge on
the cast. Margin of the cast below the pailial line, broad, and the border
strongly crenulate. Teeth strong and but few in number, and distinctly
bent downward at their inner ends, while their direction is more lateral .
than in 4. Mortoni. Central parts of the hinge, cardinal area, and exterior of
the shell unknown.

Among the New Jersey specimens tlie elevated beaks, less rotundity
of the valves, and stronger and more outwardly directed teeth will serve to
distinguish this from 4. Mortori. From the Alabama and other southern
species there is almost no means of comparison, as no part of the shell of
this one has been seen.

Formation and locality.—In the Lower Marl Beds of the Cretaceous at
C. Bruere's pits, Walnford; also at Upper Freehold, New Jersey.
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NUCULIDA.

Genus NUCULA Lam,.
Nucula percrassa,
Plate X1, Figs. 4-6.

Nucula percrassa Conrad. Jour. A, N. 8., new ser., Vol. III, p. 327, P1, XXXV, Fig. 4.
Gabb, Synop., p. 149, Meek, Check-list, p. 8. Geol. Surv. N. J,, 1868, p. 725.
N, percrassa Gabb. Proc. A. N. Sci,, Phil,, 1876, p. 318.

A single casf of this species occurs in the collections of the A. N. 8,
PhLil, sent to me in a tray with two specimens of Cibota uniopsis Con,, from
New Jersey, and probably from near Burlington, but without distinctive
mark, either as to species or locality. The lithological features of it are
quite different from those of the Cibota in the tray, and I presume it to be
from Haddonfield or in that vicinity. The species has been recognized by
several authors as coming from New Jersey, and consequently I have
figured this specimen as presumably from within the State,

The cast is more elongate than any of those of N. Slackiana Gabb, the
nearest allied form, and the shell has been more thickened. The cast is
about as long again as high, with very large projecting beaks, which are
situated at about the anterior third of the length. The muscular scars are
very strong, and the pallial line very well marked. The teeth, as indicated
on the cast, have been quite numerous, and extend on the posterior side to
the muscular scars, but are obliterated on the anterior side. The ligament
pit is well marked, but not prominent. No miarkings of the exterior are
preserved, thé shell having heen too thick to transmit them,

The shell has been proportionally more elongate than N. Slackiana,
while nearly of the same height, and the beaks, I should judge, were farther
removed from the anterior end. I think the species quite distinct from that
one, and well worthy of being retained as valid.

Nucula Monmouthenais, . s)p.
Plate XI, Fig. 1.

Shell rather below a medium size, triangularly ovate, with convex
valves and sharp, pointed beaks, which are even with the anterior end of
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the shell. Posterior hinge-line long and straight; anterior end truncate
and at right angles to the postero-cardinal line; basal line ventricosely
convex, more sharply rounded near the anterior truncation; posterior
extremity of the valves narrowly rounded. Anterior slope vertical, or nearly
s0, forming an angulation which extends from the beak to the antero-basal
margin; postero-cardinal slope abruptly rounded. Surface of the shell
marked by fine concentric lines, and a few distant varices of growth; no
radiating strizz can be distinguished on the surface. Posterior hinge with
about twenty sharp, somewhat recurved teeth; anterior side not observed;
ligamental pit moderate in size.

This species differs in shape fromany American Cretaceous species yet
described. It approaches most nearly N. distorta Gabb (Jour. A, N. Sci,
Phil,, new series, Vol. IV, p. 396, PL. LXVIII, Fig. 34), from the Ripley group
of Tennessee, but is much less distinctly triangular, and does not possess
the radiating lines of the surface as in that shell.

Formation and locality~—In the white limestone nodules of the lower
Cretaceous marls at Marlborough, N. J. A second specimen, rather more
curved on the postero-cardinal margin, occurs in the collection of the
Academy of Natural Sciences of Philadelphia, from Haddonfield, New
Jersey, in soft micaceous sand.

Nucula Slackiana.
Plate XI, Figs. 2 and 3.

Leda Slackiana Gabb. A. N, 8., Phil,, 2d ser., Vol. IV, p. 397, P1. LXVIII, Fig. 37.
Syuopsis, p. 133.
Nuculana Slackiana (Gabb). Meek, Oheck-list, p. 8. Geol. Surv, New Jersey, 1868,

p- 725,
Nucula Slackiana Gabb. Proc. A, N. 8., Phil., 1876, p. 318, but doubtfully referred to
N. percrassa Gabb.

§N.  percrassa Gabb. Proc. A. N. 8,, 1876, p. 318,
Not N. percrassa Conrad. J. A. N. 8., 2d ser., Vol. 111, p. 327, Pl. XXXV, Fig. 4.

Shell of rather large size for the genus. General form ovate, elon-
- gate-triangular, or subelliptical; about once and a half as long as high,
with the anterior end obliquely truncate, but rather long; cardinal line

slightly arcuate; base gently curving and the posterior end rather sharply
rounded, and almost obtusely-pointed near the line of the hinge. Muscular
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scar as seen on the internal cast large and distinct on the anterior end, less
strongly so on the posterior. Teeth str ong on the posterior side and grad-
ually demeabmg toward the beak; twenty may be counted on the cast
figured. Those of the anterior side not seen. Margin strongly and deeply
crenulate. Surface of the shell marked with fine radiating striee, which ‘are
but faintly marked on the body of the valve, but are much more strongly
developed near the margin, meeting the crenulations of the edge of the
shell so as to deeply indent the border. Also by strong concentric lines of
growth. Internal structure of the shell strongly fibrous. '

Mr. Gabb remarks, on page 318, Proc. A. N, 8, Phil, 1876, that he
has ‘‘little doubt this will prove to be identical with N. percrassus,” a
species, previously described, from Patula Creek, Georgia; a form much
larger and of a slightly different shape. I think it extremely doubtful if
this opinion be correct, however, for according to the figure of that species,
it is much more triangular in form than this one. On account of which
difference, in the absence of authentic specimens of that species with which
to compare, I should prefer to consider them as distinct. There can be no
doubt about the generic relations of this shell, as the form is entirely unlike
that of Leda and Nuculana. )

Formation and locality.—In the micaceous clays, under the Lower Marl
Bed, at the Rev. G. C. Schanck’s pits, near Marlborough, New Jersey. Mr.
Gabb’s specimens were from Crosswicks, New Jersey.

Nucula perequalis.
Nucula perequalis Conrad. J. A. N. Sci. » Phil.,, new ser., Vol. IV, p. 281. Meck, Geol.
Rept. N. J.,, 1868, p. 745.

Mr. Conrad describes this species as follows: “Triangular, rather elon-
gated, equilateral, ventricose; dorsal margins equally declining; end mar-
gins acutely and equally rounded; basal margins regularly 1ounded 7 The
locality given is Eufanla, Barbour County, Alabama.

Mr. Meek cites this as a New Jersey species in his list given in the
Geological Report for 1868, p. 725. T have not been able to find Mr, Con-
rad’s type specimen, and as he did not figure it, it is nearly impossible to
identify a form of this character from so imperfect a description. More-
over, as the species was originally described from a Southern locality, 1
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feel some doubt in regard to its correct identification from New Jersey
* without personal inspection. Some of the shorter specimens of N. Slackiana
| Gabb agree nearly with the above description, but I have preferred to
; adopt the name which is accompanied with a figure rather than one without,

where there is so much uncertainty as in this case.

. Genus NUCULANA Link.
Nuculana protexta.
| Plate XI, Fig. 10.
! Leda proterta Gabb. J. A. N. Sci,, Phil,, new sei., Vol. IV, p. 303, P1. XLVIII, Fig,
' 23 on Plate XXIII in text,
Nueuluna proterta Gabb. Proe. A. N. Seci., 1876, p. 318. Meek, Geol. Rept. N. J,,

. 1868, p. 725. A
: Not Leda protezta Gabb. J. A. N. Sci., Phil., Vol. 1V, PL. LXVIII, Fig. 36, p. 397.
Not Yoldia proterta Conrad=Y. albaria. Con., Am. Jour. Conch., Vol. I, p. 213, Pl.

XXI, Fig. 2, Vol. 11, p. S.

Shell very elongate and narrow, the narrow end about once and o
half as long as the wider and strongly recurved. Valves moderately ven-
tricose¢ and the beaks only moderately elevated; anterior 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 features of the shell unknown.

This species very closely resembles Perrisonota protexta Conrad, sp.,
and would probably also fall under that genns if retained. It differs in
being a little less elongated posteriorly, while the anterior or larger end is
proportionally very much more elongated, throwing the heaks more nearly
in the middle of the length of the shell. The posterior cardinal slope is
not flattened and distinctly separated from the body.of the shell by an in-
distinet ridge as in that species. There has been considerable confusion in
regard to the use of the specific name profexta in this group of shells, as it
has been applied to three distinct species at different times. Two of them
given by Mr. Gabb and one by Mr. Conrad. I have retained it for this
species as it is the earliest applieation of the name. Mr. Conrad changed
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his species to Yoldia albaria (=Nuculana albaria as herein used), and I have
changed Mr. Gabb’s second one to Nuculana Gabbana; so that at present
| ' only one species bears the name.
Formation and locality—In the Lower Green Marls at Crosswicks, and at
| Mullica Hill, New Jersey. There are several specimens of the casts in the
collection of the Academy of Natural Sciences at Philadelphia from each of
the above mentioned localities, and one of those which I have figured I
suppose to be that originally figured by Mr. Gabb as above cited, but it is
labelled as from Crosswicks, N. J., while under the description Mr. Gabb
cites only Gloucester County, New Jersey.

Nuculana Gabbana, n. sp.
Plate XI, Figs. 11-13,

Leda protesta Gabb, J. A, N. 8c¢i,, Phil., new ser., Vol. IV, p. 397, P1. LXVIII, Fig. 36.

Not Leda (Nuculana) protexta Gabb. 1bid., p. 303, Pl XLVIII, Fig. 23 (24 in text), or
Meek, Geol. Surv. N. J., 1868, p. 725.

Not Nuculana protexta Conrad. Am. J. Conch., Vol. I, p. 147, PL Ii, Fig. 6 (Eocene)
= N. albaria Con.

‘ 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 incurved, 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 side 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 undistinguishable, 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 out-
ward. On the wider end of the shell there are about twenty-five visible
under a glass and about twenty somewhat stronger Ones on the narrower
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side of the beak. The ligamental pit has been of moderate size, but well
marked and deep. A single cast of this species was found in the collection
of Princeton College, labeled L. protexta Gabb in a handwriting which I
supposed to be Mr. Conrad’s. The cast differs materially from that of L.
protexta Gabb, as given on Plate XLVIII, Fig. 23 (24), Jour. A. N. Sei,,

" Vol. IV, in the proportional length of the shell and the narrow posterior
‘extremity, but corresponds very well with that figured afterwards on Plate

LXVIII, Fig. 36, from Tennessee; consequently I have deemed it proper
to separate it under a distinct name.
Formation and locality—In the Lower Green Marls at Freehold, New
Jersey.
Nuculana longifrons.
Plate X1, Figs. 16 and 17.
Leda longifrons Conrad. J. A, N, 8., Phil., 2d ser., Vol. 1V, p. 281, PL. XLVI, Fig. 18,

Gabl, Synop., p. 133.
Nuculana longifrons (Con.). Meek, Check-list, p. 8.

Shell of moderate size, transversely subelliptical or subovate in form,
a little narrower behind than in front of the beaks. Beaks very small and
inconspicuous, sitnated rather more than one-third of the entire length from
the anterior end of the valve. Cardinal margin very gently declining on
each side of the beaks; anterior end rounded, longest above the middle of
the heiglt; posterior end more narrowly rounded, longest just below the
extremity of the hinge; basal line very gently curved in the middle and
more abruptly So toward the extremities. Surface of the shell polished,
but marked by extremely fine concentric striz of growth. In the interior
the hinge-line is marked by proportionally long curved teeth; those on the
anterior side being largest and numbering fifteen or twenty, those of the
posterior side very small and numerous.

The largest individual of the species which I have seen measures about
one inch and a quarter in length. It is very imperfect, however, and too
poor for illustration. The species may be recognized by the great height
of the shell across the posterior extremity, and by the almost regularly
elliptical form of the valve and absence of the recurving of the posterior
side, as in most species of the genus. None of the five individuals before
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me show the ligamental pit beneath the beak on the hinge-area, in conse-
quence of which I am not able to fully determine if it is a true Nuculana,
or if it may more properly belong to the genus Yoldia.

Formation and locality—In fine micaceous clay at the base of Creta-
ceous at Haddonfield, New Jersey. Mr. Conrad’s type specimens were from
a similar deposit at Eufaula, Barbour County, Alabama.

Nuculana pinnaformis.
Plate XI, Figs. 7 and 8.

Leda pinnaforme Gabh, J. A, N, 8, Phil,, 24 ser., Vol. 1V, p. 303, Pi. XLVIII, Fig. 22
(by error, 23 in text).

L. pinneformis Gabh. Synopsis, p. 133.

Nuenlana pinneformis (Gabb). Meek, Check-list, p. 8, and N. pinnaformis {Gabb),
Meek, Geol. Surv, N. J., 1868, p. 725.

Shell minute, the only example seen being only one-fourth of an inch
in length. Form elliptically cuneate, very ventricose, and comparatively
broad across the beaks, with the posterior extremity pointed. Beaks large
and rather prominent, directed backwards, and situated about two-fifths of
the length from the anterior end. Anterior end broadly rounded, a little
pointed at the longest part; basal line extremely gibbous. Postero-cardinal
margin depressed, forming a narrow, almost linear, depressed area along the
margin from the beaks to the posterior extremity. Surface of the shell
marked by comparatively strong concentric lirations, which die out at the
edge of the depressed area bordering the cardinal line. Interior and hinge
features not observed. .

This species is nearly of the size of N. compressifrons Conrad, but is
broader in comparison to its length, more pointed at the extremity, has the
beaks situated farther from the anterior end, and has the surface strongly
lirated, while that one is smooth. The single individual used in the descrip-
tion was observed among the specimens of N. compressifrons from the col-
lection of the Academy of Natural Sciences of Philadelphia, but without any
distinctive mark, and is evidently from the same locality. It is somewhat
longer proportionally than the figure given by Mr. Gabb loc. cite, but is
doubtless the same species.
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Formation and locality—From the micaceous clay of the Lower Marls at
Haddonfield, N. J. Mr. Gabb cites his specimen from Burlington County,
New Jersey, an extremely large locality for so small an object.

Nuculana compressifrons.
Plate XI, Fig. 9.
Yoldia compressifrons Conrad,
Leda protexta Gabb. J.A. N.8., Phil, N. 8., Vol. IV, p. 307, PL. XLVIII, Fig. 36. Not
L. protexta Gabb, Ibid., p. 303, Pl. XLVIII, Fig. 23.

Shell of medium size, barely exceeding half an inch in length in the
largest individuals observed. OQutline elliptically cuneate and moderately
ventricose. Posterior end nearly twice as long as the anterior, and narrow
but not exactly pointed, the extremity being slightly rounded. Anterior
end broad. Beaks prominent and comparatively large; basal line gibbous
opposite the beaks and imperceptibly sinuous just forward of the posterior
extremity of the shell. Escutcheon narrow, forming a depressed line along
the postero-cardinal border. Surface of the shell smooth and usually pol-
ished, although occasionally showing regular concentric lines. Hinge show-
ing eight to ten teeth on the anterior end and about fifteen on the posterior
side. Teeth short. Iigamental pit very small, if observable at all.

It is extremely dificult to draw comparisons between this and othe:
forms of the genﬁs. Among New Jersey species it may be distinguished by
its broad form and smooth surface. The larger individuals of the species
were in the collection of the Academy of Natural Sciences labeled Nu-
culana protexta Gabb, Ripley group, Haddonfield, N. J., apparently in M.
Gabb’s own handwriting. They certainly are not identical with the cast
of that species originally used by Mr. Gabb and figured in the Journal of
the Academy of Natural Sciences, Vol. IV, P1 XLVIII, Iig. 23. The smaller
specimens were separated in a tray by themselves and labeled Yoldia com-
pressifrons Conrad, Haddonfield, N. J., but they only differ in size, and it
is possible they may only be the young of the same shell with the Prince-
ton specimen figured as N. protexta Gabb.

Formation and locality—In micaceous clay of the Lower Marl Beds at
Haddonfield, New Jersey (collection of Academy of Natural Sciences of
Philadelphia.
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Genus PERRISONOTA Conrad.

(Am. Jour. Conch., Vol. V, p. 93.)
Perrlsonota protexta.
Plate XI, Figs. 14 and 15.

Perrisonota proterts Conrad, Am. Jour. Conch., Vol. V, p, 08,

Shell small, ensiform, extremely elongated posteriorly, and gradually
narrowed from the beaks. Valves depressed convex with very small incon-
spicuous beaks, which 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 throughout the entire length of the shell. Basal line
moderately curved, more prominent just in advance of the beaks. Surface
of the shell polished or marked by very fine concentric lines of growtl,
except on the posterior cardinal slope, where they unite and form a few
inconspicuous folds. The interior of the shell shows the hinge-line to be
marked by several small transverse teeth on the anterior side, and on the
posterior side they extend almost to the hinge extremity.

This species is the type of the yenus Perrisonota, but the characters
are so nearly those of Nuculana that there seems to be nothing but the gen-
eral form of the shell for it to rest upon. Dr. Stoliczka remarks this lack
of distinction in his Pal. Indica, but seems in doubt as to the teeth on the
anterior side of the hinge-plate. These are certainly present in the type
specimens, although Mr. Conrad does not mention them, and they bear the
same proportion to those on the posterior side that they do in Nuculana.
The only character in which it can be said to differ from Nuculana is in
the greater proportional width of the cardinal slope, the more distinet um-
bonal angulation, and in having the posterior hinge-teeth continued nearly
to the extremity of the shell, characters which do not seem to be of generic
importance.

Formation and locality—In fine micaceous clays of dark color at Had-
donfield, New Jersey, near the base of the Cretaceous. The specimens used
are from the collection of the Academy of Natural Sciences of Philadelphia.
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Genus NUCULARIA Conrad.
{Am. Jour. Conch., Vol. V, pp. 44 and 98 (name mentioned only).)

Nucularia papyria.
Plate X1, Figs. 18-20.

Nucularia papyrie Conrad. Am. Jour. Conch., Vol. V, p. 4, PL. I, Fig. 7, p. 98, PL
IX, Fig. 25.

The shells of this species are quite small and very ventricose, especially
in the anterior half, and becoming rapidly depressed posteriorly. The
largest individual present in the collection barely exceeds three-eighths of
an inch in length. The form is irregularly subovate, a very little wider
across the shell opposite the beaks than elsewhere. Beaks very small and
obscure, located at about the anterior third of the length and incurved.
Hinge-line nearly straight behind the beaks, but rather rapidly declining
in front and rounding into the curvature of the anterior end. Basal margin
subparallel to the posterior part of the hinge-line, and the posterior end
rounded above and obliquely truncate or rounding forward below, so as to
materially shorten the basal line. Surface of the shell polished, but marked
by exceedingly fine concentric lines of growth. Hinge-plate very obscure,
and its characters mostly unknown or extremely doubtful. A fragment of
a shell in the collection, labeled by Mr. Conrad as of this species, shows
five small teeth, which appear to represent the anterior section of the hinge-
plate, and a cast of a right valve shows that the posterior part has had a
single long lamelliform tooth parallel to the margin of the shell. No evi-
dence of transverse teeth on this part appears. * Muscular impressions and
pallial line entirely invisible. Substance of the shell dense, but not
nacreous.

There are eight individual valves or casts of valves of this species
before me, besides the fragment showing hinge-teeth, but none of them are
in a condition to remove the doubt concerning the hinge structure. It
appears to me quite doubtful if the specimen showing teeth really belongs
to the same species. The fragment is not nearly so much curved as would
be a fragment of equal size from any one of the specimens here present, and
moreover, the piece is attached to a second fragment by a bit of paper
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pasted on the inside, so that I cannot actually examine the entire surface.
This species is the type of the genus Nucularia, of which I have been
unable to find a generic description. It is placed by its author under the
family Nuculanide, but so far as the shells themselves afford evidence of
their structure, I feel quite doubtful if it belongs here at all.  If so, it must
be quite near Mellitia.

Formation and locality.—In the icaceous clays of the Lower Marl
Beds at Haddonfield, New Jersey.

TRIGONIDZE.

Genus TRIGONIA Bruog.
Trigonia Mortoni, n. sp.
Plate X1V, Figs. 5 and 6.
Trigonia thoracica Mort. Pars., Synopsis, p. 63. Gabb, Syuopsis, p. 177. Meek,
Check-list, p. 9. Geol. Surv. N. J., 1868, p. 725,

Species known principally as casts of the interior, which are subtrian-
gular in outline, prolonged posteriorly and narrowed; the body standing
nearly at right angles to the beaks-and umbonal portions. Anterior end in-
flated, compressed, and almost attenuate posteriorly; filling of the beaks
ercct, scarcely incurved, and quite distant. Anterior muscular fillings large,
prominent, and giving evidence of extremely deep impressions in the shell.
Posterior scars moderately prominent, circular, or nearly so, submarginal
and accompanied by a small secondary or pedal scar on the upper side
neaver the hinge.  Surface of the cast usually marked near thé margin with
strong, rather distant undulations, indicating strong curved coste, of which
therc can be counted on some specimens ten or twelve, usually indicated
only on the basal Lalf of the valve, but rarely seen crossing the rostral por-
tions of the cast and strongly arching upwards as they approach the margin.
The postero-cardinal area has been comparatively narrow, and the casts
wsually show a single strong undulation on the upper side of the umbonal
ridge, near the posterior extremity.

A single fragment of green marl retaining the impression of a part of
the exterior of a shell has been obtained, which shows that the original form
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of the shell as it oceurred in New Jersey was considerably different from
those found in the more southern localities (Prairie Bluff, Alabama, and
Texas), and usually referred to the same species with the casts from New

Jersey. 'This specimen shows that the shell was considerably extended’
posteriorly, and also that there was a proportionately wide postero-cardinal®

area over which the radiating ribs did not extend, and which was separated
from the body of the shell by a slight furrow, forming an area or corslet,
as In most species of the genus. The radiating ribs on the posterior third
of the shell are very oblique and very much smaller than the others, with
shallow interspaces. Area marked by concentric lines only, which are
much stronger here than on the body of the shell; crests of the vibs ob-
scurely tuberculated on the anterior and median parts of the shell.

The species differs from 7' thoracica Morton, as figured in his Synopsis,
Pl. XV, Fig. 11, from a specimen retaining the shell found at Prairie Bluff,
Ala,, in the existence of the area or corslet bordering the posterior hinge-
line as well as in the extended posterior extremity, and, notwithstanding the
great similarity of the internal casts, has been very distinct externally when
entire.  In consequence of this difference it hecomes necessary to separite
the New Jersey species under a new name. As the name thoracica was
applied to and illustrated by specimens from Alabama, it will have to-be
retained for that shell.

Formation and localities—It has been observed in the Lower Green
Marls at Freehold, Burlington, Monmouth, Holmdel, and other localities in
New Jersey as'internal casts. 'The external impréssion from which Fig. 6,
Pl X1V, is taken is from near Holmdel, and was collected by the Rev.
Dr. Riley. ‘

Trigonia Bufaulensis.
Plate X1V, Figs. 1-4.
Trigonia Eufalensis Gablb. J., A. N. Sci., Phil,, Vol. 1V, N, 8., p. 396, Pl LXVIII, Fig.
32, Synopsis, p. 177. Meek, Check-list, p. 9. Geol. Surv., N. J., 1868, p. 725.

Mr. Gabb’s description of this species is as follows: “Subtriangular,
resembling 7. aleformis Sow., in outline, not quite so elongated anteriorly;
beaks posterior; lunule distinet; surface marked by about fourteen ribs, the
more anterior of which procecd from the lunule anteriorly and then cross
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the shell at right angles with the lunule, exhibiting o tendency to being no-
dose, especially near the lunule; lunule marked by ten or twelve transverse
ribs; cardinal margin somewhat incurved, anterior end subtriangular, basal
sinuous and deeply serrate, posterior regularly rounded; internally, hinge
teeth small; muscular impressions deep; pallial line entire; a small tooth-
like ridge or process extends along the middle of the alation, as in 1. ale-
Jormis."

The above description is in some particulars rather incomprehensible,
from the reversal of the anterior and posterior of the shell, as usually given
by other authors. If these are considered it is much more lucid; and in
the same way that which is termed the lanule would be the area bordering
the cardinal line. The species very closely resembles what young individ-
uals of 7. thoracise must have been, but appears to possess more ribs pro-
portionately for the size of the specimens. At the typical locality (Eufaula,
Ala.) the specimens are always quite small, and considerably prolonged
behind, with the basal margin strongly denticulated by the projection of
the vibs  The small cast figured has a larger number of ribs proportionally
than have those from near Red Bank, one of which is also figured, and is
more distinctly removed specifically from 1. thoracica Morton.

Formation -and locality —In the micaceous clays of the Lower Marl
Beds, at the “crossing of the West Jersey Railroad at a creek between Red
Bank and Gloucester, N. J.,” and in the green marls in Monmouth County.
The former are from the collection of the Academy of Natural Sciences of
Philadelphia, and the latter from the collection at Rutgers College.

Trigonia cerulia, u. sp.

Plate X1V, Fig. 7,

Shell small or below a medium size, mederately convex on the valves
and of a triangularly-ovate outline. Beak small, appressed, obtusely pointed
and erect; posterior hinge-line long and slightly concave; posterior end
narrow and rounded ; anterior end broadly rounded ; basal line a little gib-
bous in the middle, but otherwise forming a continuous line with the ante-
rior and posterior margins. Surface of the shell covered by coarse elevated
ribs, which are flattened on their surfaces over a large part of the shell, but
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near the posterior cardinal margin are sharp and very slightly crenulated.
The ribs are coarse and distant on the anterior and middle parts of the shell,
but gradually become finer and nore closely arranged toward the posterior
part. Interspaces concave. No postero-cardinal area is visible on the
specimen used, the ribs apparently passing, without interruption, across the
entire disk of the shell and terminating on the cardinal margin. The ribs
of the anterior end curve strongly forward in passing to the basal and ante-
rior margins, while those of the hinder parts of the valve pass more directly
across to the postero-basal margin.

This species differs from any of the others deseribed from these beds
in its form, but inore pé,rticularly in the style and number of the surface
ribs. ‘They are more numerous than on any of the other forms, there hav-
ing been about twenty-three on the specimen fizured, which is only one
inch and an eighth in length. Their flattened surface and the gradual in-
crease backward is also the uppesite from that which is seen to occur on
those. In form it would correspond to the group Pectinata, and in the style
of the ribs resembles 7. pectinata Lam., except that the increase in number
and size of ribs is directly opposite from what it is in that species.

Formation and locality—In coarse olive green indurated marl at the
deep cut on the Holmdel and Keyport turnpike, Monmouth County, New
Jersey, at the base of the Lower Marls. The substance of the shell is en-
tirely changed to Vivianite, which is soft and of a bright blue color, very
easily destroyed by handling or rubbing.

Order SIPHONIDA.
Suborder INTEGRIPALLIATA.,
CRASSATELLIDAE.
Genus CRASSATELLA Lam.

In the Proceedings of the Academy of Natural Sciences of Philadelphia,
1872, p. 50, Mr. Conrad refers back to the American Journal of Conchology, -
Vol. V, p. 47, where he describes a new genus Pachytherus for the recep-
tion of all the Cretaceous, Eocene, and Oligocene Crassatellas which he con-
siders as generically, or at least subgenerically, distinet from the Miocene
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and later forms of the genus, founding this opinion of an apparent differ-
ence in the size of the pit behind the cardinal tooth of the right valve, and
the existence of a small pit behind the posterior cardinal tooth of the left
valve of these older forms, which does not exist in the more recent ones;
and alsc on the fact that the inner margins of thesc older ones are always
crenulate, while most of the Miocene and recent forms are smooth. T do not,
however, think these differences are of generic importance, and have not,
therefore, adopted the division either in a generic or subgeneric sense.  In
the Appendix, pp. 5 and G of Kerr's Geological Report of North Car-
olina, M. Conrad describes the genus ITEa, also a division of Crussatcfl,
and in tke Proceedings of the Academy of Natural Sciences, 1576, p. 275,
reférs to it the following species: Crassatella Monmouthensis, C. transvers,
C. Delawarensis Gabb, and C. prora Conrad. I have not thought it worth
while to retain this division any more than the above.

Crassatella vadosa.
Plate XVII, Figs. 12-15.
Crassatella vadose Morton® Synopsis, p. 66, P1. XIIT, Fig. 12. Gabb, Syn. Cret. Form.,
p. 113, P. A, N, Sei, 1876, p. 310. Meek, Check-liss Smith. lust, p. 11
Geol. Rept. N. J., 1863, p. 7206, Stoliczka, Pal. Indica, p. 295.
C. lintea and P. Repleyana (Con.) Gabb. P. A. N. 8., Phil,, 1876, p. 310.
Comp. Crassatella lintea Con. J. A. N, Sci, new ser., Vol. IV, p. 279, PL XLVI, Fig. 5.
Comp. Crassatelle Cuarolinensis Conrad. Kerr’s N, Car. Rept., p. G, Appendix.

This shell as usually identified in New Jersey is seen under two con-
ditions of preservation, one as single valves preserved on the soft marl,
the other as internal casts of both valves. The former is transversely
broad-ovate, or very obscurely subtriangular, the valves rathier moderately
convex with a somewhat obscure umbonal ridge extending from the beak
to the postero-hasal angle.  The shell is very high opposite the beaks, and
rapidly narrows toward the posterior extremity to less than half the height
at the former place. The anterior end is nearly ong-third or more than
one-third oif the length of the entire shell, and is rounded, with the longest
point below the middle of the height. Above this point the margin slopes
rather rapidly and with but little curvature to the beaks. Beaks prominent
and pointed. Posterior margin obliquely truncated, and the basal margin
fullest and most sharply curved nearly opposite the beaks. The surface of
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all the specimens which I have observed from within the limits of the State
have been more or less decayed. In fact, they are usually but little more
than casts; but all preserve a very decided and well marked feature of the
exterior shell, presenting strong, distant, and rather evenly distributed
concentric ridges, which vary on different individuals from a sixteenth to a
twelfth of an inch in width. The hinge-plate, as indicated on specimens
where a single valve only is preserved, seems to have been tolerably wide,
but the hinge features are never sufficiently preserved to give their chur-
acters. The muscular imprints are large and but faintly marked.

The second condition under which we see this form is as internal casts.
In these the form is much the same as in the other, with, perhaps, a greater
degree of variation, the beaks being sometimes nearly subcentral. The
shell secems to have been very thick, the muscular scars very deep, and the
pallial line remarkably thickened, the beaks prominent, with an extended
rostral cavity beneath the surface, never showing any signs of the strong
concentric undulations.

It is difficult to reconcile these two forms, which often occur together
at the same locality and present such different aspects, with one’s ideas of
specific variation; but there have doubtless some conditions existed in the
circumstances of their preservation which has caused the shell to be
entirely destroyed in the one case while it has been partially preserved in
the other, and which have at the same time prevented the surface markings
from affecting the internal cast. Mr. Conrad’s species, C. lintea, described
from a small specimen from Alabama, appears to be the same species as
the New Jersey shell, and neither of them would appear to differ materially
from the Prairie Bluff specimens usually found in collections, and undoubt-
edly representing the same as that used by Dr. Morton. Mr. Gabb
considers Conrad’s C. Repleyana as a synonym of this species also, (see P.
A. N. Sei, Phil,, 1876, p. 310), and expresses a doubt if C. Carolinensis is
not also the same.

Formation and locality—The form referred to, C. vadosa, occurs in the -
Lower- Green Marls at Holmdel, Freehold, and Burlington, New Jersey.

The ¢! Mortoni has been noticed in the same beds at Holmdel and Free-
hold, but may occur at many other places.
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Crassatella cuneata.

Plate XVII, Figs. 18-20.

Crassatelle pteropsis Gabb. Jour. Acad. Nat. Sci.,, Phil,, Vol. IV, 24 ser., p. 393, P’L
XLVIII, Fig. 28.

C. pteropsis {(Gabb). Conrad, Am. Jour. Conch., Vol. V, p. 47,

Not C. pteropsis Conrad. Ilid., p. 279, Pl. XL VI, Fig. 9.

Crassatella cuneate Gabb. Synopsis, pp. 112 and 113. See also A. Jour. Coucl., Vol
V, p. 47,

~ Shell quite small, less than three-fourths of an inch in length, subtri-

angular or subovate in outline and ventricose. Beaks prominent, elevated,

and situated anterior to the middle of the length. Greatest width of the

valves opposite the beaks. Anterior end broadly rounded and longest just

below the middle of the height; posterior end much more sharply pointed

and slightly prolonged; basal-margin gibbous opposite the beaks and

slightly sinuate between the middle and the posterior end of the shell,

Mugcular imprints on the cast very strong and of large size. The above

characters are taken from a cast. The figure given by Mr. Gabb, cited

above, is of the shell itself, and is more distinctly triangular, with a very

narrow posterior cardinal slope, and as a matter of course with more pointed

and projecting beaks.

I have nc doubt but that the castfrom New Jersey is specifically iden-
tical with Mr. tabb’s specimen, and I find no other form which agrees with
it among those deseribed from within the limits of the State. The cast
described above was found with the” type specimen of C. Monmouthensis
without separate label, but is elearly u distinct species. Itis less oblique
and more erect: the beaks more prominent and situated more centrally;

the basal line is more gibbous in the middle and more sinuate just anterior
to the posterior 2nd, while this end is pointed and destitute of the oblique
truncation characteristic of that species, given to it by the broad cardinal
slope. The ventricose form and strongly marked muscular sears show it to
be an adult specimen, notwithstanding its small size. It differs from C.
pleropsis Conrad, described and figured in the same volume, from Tippah
County, Mississippi, by its shorter triangular form, and very much less
extended posterior part, which is also not recurved as in that one. In the
American Journal, Conch., Vol. V, p. 47, Mr. Conrad expresses a belief that
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this is the young of his C. pteropsis, but I do not think it can be. He also
remarks that he has seen it at Haddonfield of a smaller size than the Mis-
sissippi specimens and “a great deal shorter proportionally,” which seems
like straining a point to cover another species. The figure given by Mr.
Conrad (P I, Fig. 1) in the article above mentioned is also of a very dif-
ferent form from that originally figured as the type of the species.

Formation and locality—In the Lower Green Marls of the Cretaceous at
Monmouth, New Jersey. Mr.Gabl’s specimen was from Hardeman County,
Tennessee, and is also cited by him from Eufaula, Alabama. Mr. Conrad’s
specimen described under the same name was from Tippah County, Missis-
sippi.

Crassatella Delawarensis, Gabb.

For references and description see page 210.

Mr. Gabb cites his type specimen as coming from the deep cut on the
Delaware and Chesapeake Canal, which would be the Lower Marl Bed, but
none of those which I have seen are from that horizon.

Crassatella Monmouthensis.
Plate XVIL, Figs, 21 and 22,

Crassatella Monmouthensis, Gabb. Jour. Acad. Nat. Sci., Phil,, Vol. IV, p. 302, PL
XLVIII, Fig. 19. Meek, Geol. Rept. N. J,, 1868, p. 727,
Eteo Monmouthensis (Gabl) Conrad. P. A, N. Sei., Phil,, 1876, p: 275.

Shell of small size and moderately oblique; in the condition of a cast,
one-fourth longer than high, with moderately elevated beaks, which are
'étrong, broad, slightly incurved, and sitnated at about one-third of the length
from the anterior end. The hinge-plate has been strongly arched and of
considerable width; especially on the anterior side of the beaks, with strong
and proportionally large teeth and a rather moderate liganmental pit. An-
terior end of the shell widest, round, and full; basal margin strongly arched
and imperceptibly sinuate between the middle and the posterior umbonal
angle. Posterior margin obliquely truncate and but little more than half
as high as across the beaks. Umbonal angle sharp and very distinctly

marked. Muscular scars strongly marked and of considerable size. -
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‘The specimen from which the above description is taken is an internal
cast of both valves, whicl appears to be the oviginal specimen figured by
Mr. Gabb, as above cited. I found it in the collection of Princeton College
labeled in Mr. Gabb’s handwriting but without locality; but as Mr. Gabb
gives Monmouth and Freehold as the two localities from which he had ob-
tained it, it may safely be considered as from the Lower Marls.

There appears to be but very little difference between this species, as
represented in the individual used in obtaining the above characters, and
which 1 suppose to be the specimen used in the original description and for
the figure given by Mr. Gabb, and that figured on the same plate (Fig. 20)
as C. Delawarensis. 'This specimen is only an internal cast, while the other
specimen rstains the shell, but it is proportionally longer and differs in
having a sezond ridge above the umbonal ridge.

Formation and locality.—In the Lower Green Marls of the Cretaceous
at Monmouth, New Jersey.

Crassatella prora.
Plate XVII, Figs. 10 and 11,

Crassatella prova Conrad. Am. Jour. Coneh., Vol. V, p. 43, PI. I, Fig. 8.
Htea prora Courad. P, A, N, 8ci., Phil., 187G, p. 275.

Shell below a medium size, transversely subelliptical when considered
exclusive of :he 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 little neavest the anterior end, strongly pro-
jecting, and in the cast, the only condition in which it is known, nearly erect
and moderately distant. Posterior cardinal margin regularly sloping from
the beaks to the narrowly rounded posterior extremity; .anterior side of the
beaks excavated and the anterior end more broadly rourded than the op-
posite end; basal line broadly curved. Umbonal ridge scarcely angular.
Swrface, as shown on the casts, marked by comparatively strong, regular,
concentric ridges, and marked just anterior to the umbonal angle by a pro-
portionally broad sulcation passing from near the beaks to the base. Mus-
cular scars distinct.
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The species differs from any described form from the American Cre-
taceous in the ventricose valves, coupled with the large, nearly central, erect
beaks and the evenly balanced transverse form.

Formation and locality.—In the Lower Marls at Crosswicks, New Jersey.
'T'he specimen figured is the type used by Mr. Conrad, and is from the col-
lection of the Academy of Natural Sciences of Philadelphia, where it is
accompanied by a much smaller individual of much the same form.

Crassatella subplana.

Plate XVIII, Figs. 14-16.
Crassalella subplana Conrad. J. A, N, Sei,, Vol. II, new ser., p. 247, P1. XXTV, Fig. 0.
Gabb, Synop., p. 113. Meck, Check-list, p. 11.

Shell of about a medinm size, somewhat subtriangular in outline; nearly
as high as long, with compressed valves, subangular along the umbonal
ridge, and with small, appressed, pointed, and erect beaks, which are situ-
ated a little in advance of the middle of the length. Anterior end of the shell
rounded, the greatest length at or just below the middle of the height; pos-
terior end subtruncate below and obliquely sloping to the beak abhove; basal
line fullest anterior to the middle and just perceptibly sinnate between that
point and the posterior umbonal extremity. Surface of the shell marked
by more or less irregular elevated conceniric ridges, which are flattened on
the tops and separated by equally wide, concave, or flattened interspaces.
Substance of the shell thick. The interior of the valves is marked with
comparatively deep but not large muscular scars, a wide hinge-plate, and
strong, well-marked teeth; margin crenulate. The internal casts are dis-
tinguished by their proportional height and compressed valves.

'This species is the most elevated form of Crassatella found in the New
Jersey Cretaceous, and may be distinguished by this feature from any of the
others. In the younger stages of growth the shells are much more nearly
quadrangular in outline and sometimes more ventricose than the specimens
figured. In this condition they very closely resemble C. curta Conrad
from the Miocene of Virginia.
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Formation and locality—In the Lower Marl Beds at Bruere’s pits, on
Crosswicks Creek, near Walnford, and near Cream Ridge, New Jersey.
Mr. Coarad’s types which are here figured were obtained from Arneytown,
New Jersey, and borrowed from the Academy of Natural Sciences of Phila-
delphia.

Crassatella transversa.

Plate XVII, Figa. 16 aud 17,

Crassatella transverse Gabb. . A, N, Sei., Phil., 1861, p. 364, Synopsis, p.— Meek,
Check-list, p. —. Geol. Surv. N. J., 1868, p. 726. v
Btea transverse (Gabb) Conrad. P. A, N, Sei,, Phil,, 1876, p. 275.

Known from a single internal cast, representing a shell of moderate
size, with proportionally ventricose valves, which have a transversely
elongated form and rather prominent erect beaks, situated at about the
anterior third of the length, and are rather distant from each other in the
cast. The anterior end is rather broadly rounded, and the posterior part
prolonged and narrow, with the extremity pointed below and curved down-
ward, leaving the basal line somewhat broadly sinuate in the posterior third,
and very strongly convex opposite the beaks. The muscular scars have
been large and-deep, being very strongly marked and prominent on the casts,
and the pallial line strong, with the border of the valve outside of the line
* very much thickened and the margin strongly crenulate. -

The casi representing this species, that used by the author in the
-original description, is very much more transverse than any other described
from New Jersey, except C. Delawarensis of the same author. It is a larger
.species, however, than that one, and of an entirely different form, being
-destitute of thz angularity of the wmbonal region, and more narrowed and
.curved postericrly with a rounded an terior end. In form it presents many
features in common with C. protexta Conrad, from the Kocene sands at
.Claiborne, Ala,, but has been a much more ventricose and thicker shell,
with larger and more distant beaks, and more strongly marked muscular
-gears. It would appear to have been a very rare species, as I have observed
.fm]y the one cast among all the collections which I have examined.
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Formation and locality—The specimen is in the collection of the Acad-
emy of Natural Sciences of Philadelphia, and on the labels accompanying it
is simply marked “Cret, N. J.,” without more definite locality.

Genus SCAMBULA Conrad, 1869,

(Am. Jour. Conch., Vol. V, p. 48.)

Scambula perplana.
Plate XVIII, Figs. 8-10.

Seambula perplana Conrad. Am. Jour. Conch., Vol. V, p. 48, P1. IX, Figs. 7 and 8.
Proc. A. N, Sci,, Phil,, 1872, p. 51, PL I, Fig. 2.
Qrassatella perplana (Con. sp.) Stoliezka. Pal. Indica, Vol. III, p. 294 and 295.

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
concentric lines of growth and a few (three or four) broad, oblique undu-
lations of the surface which pass from the posterior hinge-line backward to
the basal margin. There are also a few obliquely concentric wrinkles on
the antero-cardinal margin which extend only a short distance over the disk
of the valve. Along the position of the posterior umbonal ridge, the surface
strie are abruptly deflected upward, marking the position of the ridge and
defining 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 scars
small and faintly marked.

This shell presents all the appearances of a species of Pandora, or
perhaps Tellidora, except in the hinge, where there are some: slight differ-
.ences. The left valve appears to have two cardinal teeth which are slightly
-curved, and are strongly crenulate on their inner or contiguous faces, also
.a long anterior and posterior tooth parallel to the margins. The opposite
valve has a single cardinal tooth or ridge (cartilage bearing?), which would
fit between those of the other valve, and a double ridge on the anterior
side, forming a socket for the ridge of the left valve, and a single sharp
ridge on the margin of the valve hehind, which would fit between the ridge
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of the left valve and the carinated margin of the shell. This would allow
the right valve to be smallest and to fit into the left. This arrangement of

“teeth differs from that of any species of Zellidora or Pandora which I have

been enabled to examine, and would give pretty good grounds for separa-
tion from either of those genern  The pallial line, so far as I ean determine,
has been simple.  Dr. Stoliczka, in the Pal. Indica, Vol. I1I, pp. 294 and 295,
in speaking of this shell, refers it to Crassatella, in which I think he is in
error, and likens it to C. radiata, a species which I have not been able to
examine While Mr. Gabb (Proc. A. N. Sei, Phil,, 1876, p. 311), considers
it generically identical with his genus Anthonya, described in the Pal. Calif,,
1864, p. 181, and states that the hinges are identical in the two, but that
the California shell is twisted, while this species is not, but thinks this of
minor importance. '

Formation and locality.—In the micaceous clays below the Lower Marls
at Haddonfield, New Jersey, from the collection of the Academy of Nat-
ural Sciences of Philadelphia.

ASTARTIDA,

Genus GOULDIA Ad.

Gouldia decemnaria.
Plate XVHI, Fig, 4.
Gouldia decemnaria Courad. Am. Jour. Conch., Vol. V, p. 48, Pl. 1X, Fig. 4.

Shell mirute, subquadrangular in outline and but slightly convex.
Anterior and cardinal margins néarly at right angles with each other, the
posterior and cardinal margins being rounded. Surface marked by very
prominent, thickened, conceutric ribs, parallel to the border of the valve,
and separated by smooth, flattened interspaces. IHinge-structure and other
internal characters unknown.

This small shell is scarcely more than a sixteently of an inch in diameter,
and the speciey is represented, so far as I know, by only a single left valve,

. imbedded in the clay in which it was found. The entire aspect of the

specimen is that of a young Crassatella, and I am much inclined to think
it is one, though I cannot demonstrate this opinion without risking the
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loss of the only example, and that a borrowed one. The specimen is marked
on the card in Mr. Conrad’s handwriting, Gouldia septenaria, but as I can find
no such name in use, and as the specimen corresponds somewhat with the
figure and description of . decemnaria, 1 presume it to be a mistake in
writing the label. The figure given by Mr. Conrad is much too pointed and
more triangular than the shell would warrant, but in making figures so
small as that which he gives, these differences can 11£1rdly be avoided.

Formation and locality—In the micaceous clays of the Lower Marls at”
Haddonfield, New Jersey. Borrowed from the collection of the Academy
of Natural Sciences of Philadelphia.

Gouldia Conradi, n. sp.

Plate XVIII, Figs. 1-3.

Shell small, the largest specimen observed not exceeding three-six-
teenths of an inch in its greatest diameter. Valves subtriangular, approach-
ing a quadrangular outline by the truncation of the posterior extremity,
which gives the valves when seen from the exterior much the form and
character of a young Crassatella, 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 each
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 concentric undulations, which are abruptly bent in crossing the
umbonal ridge. Posterior umbonal slope flattened. Lunule rather long
and narrow. Substance 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 distinctly marked in the right
valve (tigured), but much less strongly so in the left one, which is thinner
in substance, although a slightly larger valve.

I find no description or figure answering to this shell, and suppose it
to have been hitherto undescribed, although it has existed among some
miscellaneous material from Haddonfield, N. J., in the collection of the
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Academy of Natural Sciences for some time. Its general appearance
externally is very much that of a young Crassatella, but the interior shows
distinctly that it is not. -
Formation and locality—~In the micaceous clays below the Lower Marls
at Haddonfield!, New Jersey. Collection of the Academy of Natural Sciences,
. Philadelphia.

. Gouldia declivia.
Plate XVIII, Fig. 11,
 Gouldia declivis Conrad. Am. Jour. Conch,, Vol. V, Pl 1X, Fig. 5.
Mr. Conrad’s description of this species is as follows: “ Minute, trian-
| gular, compressed, equilateral, summit acute; posterior extremity angular;
disk with numerous very regular, close concentric lines Locality : Had-
l o donfield, N, J.*
i I have sought, in the collection of the Academy of Natural Sciences of
| Philadelphia, among the specimens from this locality, for Mr. Conrad’s type

ably been lost. No other specimen corresponding to the figure and descrip-
tion has been observed so far as I am aware, but it will probably be found
and recognized if at any time the locality at Haddonfield should be opened
and carefully exxamined. At present the pits are not in a condition to fur-
nish any material whatever. I have copied Mr. Conrad’s figure as care-
fully as possible, further enlarged, so that an idea of the character of the

‘ of this species, but was not able to find it. Being so small, it has prob-
|
|
shell can be obtained from it. The original specimen was only about one-

Gouldia parilis.
Plate XVIIL, Figs. 12 and 13.

Astarte paralis Con. J. A. N. Sci., Phil,, 2d ser., Vol. 11, p. 276, P1. XXIV, Fig. 16.
Gabb, Synopsis, p. 100. Meek, Check-list, p. 11.
Gouldia paralis (Con.) Meck. Geol. Sarv. N, J., 1868, p. 726

| sixteenth of an inch wide.
|
\
|
I have not heen able to find any specimen from the Cretaceous strata

of New Jersey corresponding exactly to this species, nor have I been able
to find Mr. Conrad’s type specimen. I have, therefore, copied his figure as
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near as it is practicable to do so, but it is highly unsatisfactory. The fol-
lowing is Mr. Conrad’s description: “Small, triangular, equilateral, com-
pressed ; basal margin regularly rounded; angles of the end margins situ-
ated at about equal distances from the apex and base; disk concentrically
undulated.” T have seen only a single very imperfect impression of a small
shell from the dark-colored micaceous clays at Mr. Schank’s pits near Marl-
borough, N. J., which bears any relations to Mr. Conrad’s figure. Of this
I have given a figure taken from a gutta-percha cast in the natural mold.
It is a very small species, not more than three-eighths of an inch in its
extreme height, and the surface bears six or seven very strong undulations,
much stronger than would be indicated by Mr. Conrad’s figure. I had
supposed this might possibly be an imprint of Vetocardia (Astarte) octolirata
Gabb (Jour. A. N. 8, 4, 394, (8, 27), but it differs soméwhat in being more
triangular in form, that one being quadrangular and looking in the figure
given very like a young Crassatella.

Formation and locality—Mr. Conrad’s specimen was from Monmouth
County, New Jersey, which is not a very definite locality, while that above
referred to is from Marlborough, New Jersey, from Mr. Lockwood’s col-
lection.

Genus VETERIOCARDIA. Conrad,

(Proc. A. Nat. Sei., Phil,, 1872, p. 52 = Vetocardia Conrad. Am. J. Conch., Vol. IV,
p. 246, and Vol. V, p, 48,)

Vétericardia octolirata.

Astarte octolirata Gabb. J. A, N, Sei., new series, Vol. IV, p. 394, PL. LXVIII, f. 27. .

Syunopsis, p. 100. Meek, Check-list, p. 11.
Vetocardia octolirata (Gabb) Meek. Geol. Surv. N. J., 1868, p. 726.

This species was originally described by Mr. Gabb from specimens
found at Kufaula, Ala., and subsequently catalogued as from New Jersey in
his synopsis. Mr Meek probably followed him in his identification of it
as a New Jersey species in his list in the Geological Report of 1868. T
have not seen specimens of it from within the State, nor do I know of it
occurring there from any reliable source. The figure given by Mr. Gabb
(loc. ¢it.) would lead one to suppose it might be a young individual of a
species of Crassatelle, and there is no feature mentioned in his description
of it which might not equally apply to such an individual, but he does not
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mention anything of the interior. The figure given by Mr. Gabb is so
poor that, being of a specimen occurring outside of the State limits, I have
not deemed it worth while copying, and think it highly improbable that it
will be satisfactorily recognized as a New Jersey species.

Veterlcardia crenulirata.
Plate XVIII, Figs. 5-7.
Astarte erenulirata Y.ea. Proe. A, N. Sci., 1861, p. 150, Conrad, J. A. N, S¢i, pew
series, Vol. IV, p. 282, Pl XLVI, Fig. 25. Gabb, Synops,, p. 100. Meek,
Check list, p. 11.

Gouldia ? crenuliraty {Con.) Meek. Geol. Surv. N, J., 1868, p. 720.
Astarte corbicula Conrad.  Am. J. Conch., Vol. 111, p. 12, J
Vetocardia crenulirata Con. Am. Jour. Conch., Vol. V, . 43, PL I, Fig. 23, p. 48.
Vetericardia erenuli-ata Conrad. Proc. A, N. 8., Phil,, 1872, p. 52, PL I, Tig. 4,

Shell small, not exceeding one-fourth of an inch in length in adult in-
dividuals, subtriangnlar or broadly subelliptical in-outline, with very ven-
tricose. valves and proportionally large, suberect beaks, which are situated a
little in advance of the middle. Surface marked by from thirteen to eight-
een concentric varices, according to the size of the shell, which gradually
increase in strength with increased growth of the shell.  These become obso-
lete at the margiir of the proportionally large and deeply impressed lanule.
Interspaces flattened at the bottom, and about as wide as the sharply ele-
vated varices. T'here are also fine, but distinct elevated radiating lines cross-
ing 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 cren-
ulated by the radiating ridges. Hinge-plate moderately strong and the
teeth well marked. o

This is a very pretty and well-marked species. The hinge structure
would seem to warrant its removal from the genus Adstarfe, but it does not
correspond with Gouldia any better, as was thought by Mr. Meek, and My,
Conrad subsequantly proposed the genus Vetocardia for its reception, which
he afterwards changed to Vetericardia. Mr. Lea seems to have first described
it, as is indicated by Mr. Conrad’s reference in the American Journal of
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Conchology, Vol. IIT, p. 12, although he did not figure it. As Mr. Conrad
was doubtless familiar with Mr. Lea’s types, which I have not seen to know
them as such, he was undoubtedly correct in the identification.

Formation and locality~—In the micaceous clays below the Lower Green
Marls at Haddonfield, New Jersey. Borrowed from the collection of the
Academy of Natural Sciences of Philadelphia.

LUCINIDZE.

Genus LUCINA Burg.
Lucina cretacea.
Plate XVIII, Figs, 23-25,

Oyelas eretaces, Conrad, Name found on label in colleetion. Species figured by Con-
rad, withont name or deseription, in Am. Jour. Conch., Vol. V, PL. IX, Fig.
14, and hinge on opposite side of plate.

Shell rather below a medium size, subcircular in outline, with the an-
terior and posterior cardinal margins forming a very broad angle (140° to
160°) with each other; giving in some Instances a nearly straight hinge-
line, with the rather small, pointed beaks slightly projecting.beyond the
ling, and a sfight excavation in front, formed by the depression of the very
narrow Junule; while behind the beaks the ligament is deeply sunken be-
tween the projecting shell margins. Surface of the shell marked by strong
lamellose concentric lines, which are rather distant, and where there has been
no wearing or abrasion they sometimes roll backward, and form a hollow
rounded concentric ridge. On the posterior side the shell is marked by a
rather deep constriction passing from the beak to the posterior margin just
behind the umbonal ridge, or sometimes giving a sunken postero-cardinal
area. In the interior the muscular markings are very deep and strong, and
the hinge-plate narrow, the right valve being characterized by a single
cardinal tooth, which is grooved on the surface, and by an anterior pit.

The shell was found in the collection of the Academy of Natural Sci-
ences of Philadelphia with a label marked “Cyclas (Klein) Cretacea,
Conrad,” apparently in Mr. Conrad’s own handwriting, withi the locality,
«Haddonfield,” and on the plate cited above are two figures of the shell;

4418 Mo¥ 9—9
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but I can find no description of the species or reference to the figures, and
I presume none were ever written. I have, however, retained Mr. Conrad’s
specific name, althongh it cannot belong to the genus Cyclas of Klein if we
are to accept Lucine divaricala as the type of the group as given by many
authors. With regerd to the true generic relations of, the shell T am not
certain, but it seems to possess the characters of Lucina dentifera Jonas, as
given in Chenu’s Manual, so far as they can be ascertained from the very
imperfect material, not having the lateral teeth developed to any perceptible
extent.

Formation and locality—1In the micaceous clays below the Lower Marls
at Haddonfield, Noew Jersey.

Lucina Smockana, n. sp.
Plate XVIII, Figs. 21 and 22.

Shell of about a medium size, nearly circular in outline, as shown on
internal casts, with comparatively. ventricose valves and evidences of a
somewhat thickened shell. Fillings of the rostral cavities distant, directed
gently forward and almost centrally situated in reference to the outline of
the shell ; also with appearances of a deep, rather wide, lunular area and &
moderate inflection of the valves along the ligamental groove. Muscular
scars of moderate size, the anterior ones reniform, as long again as wide;
the posterior one longer and proportionally narrower; pallial line entire,
well marked, and situated near the margin of the valves, and from its indent-
ation on the cast would indicate a considerable thickening of the shell just
outside of its limit. Along the posterior umbonal slope there is a broad,
distinet furrow on the cast, showing the existence of a decided furrow below
the postero-cardinal margin. Hinge characters and surface siructure of the
shell unknown, '

A single vrell-preserved cast, of one and five-eighths inches diameter,
occurs in the collection of the Academy of Natural Sciences of Philadelphia,
giving the feaiures above described. The specimen has been studied by
some one, and marked on its surface in ink “Dosinia, N. J.,” showing
its source to be from this State. The want of sinus in the pallial line
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forbids its reference to the genus Dosinia. T can find no described species
answering to its characters, and have therefore considered it as new.

Formation and locality—The character of the cast would indicate that
it had been derived from the Lower Marls, and probably from Freehold,
although there is no evidence further than its character by which to
locate it.

CHAMIDA.

Genus DICERAS Lam.

Diceras dactyloides, n. sp.

Plate XVIII, Figa. 26 and 27.

A castof a single valve of what appears to be without question a Dice-
ras occurs in the collection. It is rather slender in its proportions, and
makes nearly two-thirds of a volution in its curvature, and is apparently a
cast of a left valve, judging from the curvature of the beak. The muscu-
lar scar is very large, and has been deeply impressed in the shell, as the
scar 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 strize, from the edges of the shell
lamellze; and on the opposite side of the ¢ast occurs a flattened surface from
the thickening of the shell below the hinge-tooth, probably.

The striations on the filling of the groove bordering the muscular im-
print would lead one to suspect the cast might be of a valve of Caprina,
but their lamellose character somewhat denies this reference, and the gen-
eral character of the specimen would rather indicate a Diceras. The speci-
men is quite obscure, besides being the only one known, and consequently
affords almost no means of comparison with previously described species.
It, however, appears much more slender in its proportions than the species
known from Texas and other southern localities, as well as more strongly
enrolled.

Formation and locality~In the Lower Green Marls, at Bruere’s pits
_near Walnford, on Crosswicks Creek, Monmouth County, New Jersey.
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CARDIIDZ.

Genus CARDIUM Linn.

Cardium Eufaulensis.
Plate XX, Figs. 17-19.
Uardium Eufoulensit Conrad. J. A. N. 8., Phil, 2d series, Vol. IV, p. 282, P1. LXVI,

Fig.12. Gabb, Synop. Cret. Form., p. 106. Meek, Check-list Smith. Inst,,
p- 12,

C. (Trachycardium) Eufaulensis Meek. Geol, Rept. Now Jersey, 1868, p. 726.
Gabb, P. A. Nat. Sci., Phil., 1876, p. 310,
Acanthocardium By favlensis (Conrad) Stoliczka. Pal. Indieq, p. 215.

Shell of rather more than medium size when fully grown, very ventri-
cose in profile and obliquely broad-ovate in outline, with a decided straight-
ening of the posterior margin. - Beaks large, prominent, and incurved.
Surface marked oy about forty strong, rounded, closely-arranged, radiating
ribs, which have a rather decided posterior curvature in their dircetion
toward the margin, and increase pretty uniformly in size and strength from
the anterior to the posterior of the shell.

On an internal cast which I have referred to this species the cardinal
teeth have been strong and very prominent; the antero-laterals have heen
moderately developed, but the postero-laterals do not seem to have been
strongly markec.

The specimens examined from New Jersey are either casts or par-
tially exfoliated, so that the surface features are not definitely known. The
species has been variously referred to different sections of the genus, but
the specimens which I have seen will not afford the means of determin-
ing its position.

Formation and locality—In coarse dark-colored marls of the Lower Bed
near Holmdel, New Jersey. Collected by Rev. Dr. Riley.

Cardium Ripleyanum.
Plate XX, Fig. 14.

Cardium Ripleyanum Conrad. Am. Jour. Conch., Vol V, p. 96, P1. IX, Tig. 6.
Not Cardium Ripleyense Conrad. Jour. A. N. Sci., Vol. I1], new scries, p. 326.

Mr. Conrad’s description of this species is as follows: ‘““Suborbicular,
equilateral, ventricose; ribs 21, broad anteriorly, narrow posteriorly; inter-

NEW JERSEY GEOLOGICAL SURVEY




LAMELLIBRANCHIATA OF THE LOWER MARLS. 133 |

stices crossed by prominent lines. Locality—Haddonfield, N. J” I have
seen only a few casts and one or two impressions of this shell in iron-stone
nodules from Keyport, N. J. The shell is minute, scarcely measuring
more than an eighth of an inch in diameter, erect with rather prominent
pointed beaks. Outline somewhat circular, or a little higher than wide,
ventricose, and with from eighteen to twenty or twenty-two prominent ribs,
which are most prominent on the anterior parts of the shell. I have not '
been able to see fully the hinge characters, but there is evidence of a single
strong tooth beneath the beaks. The general aspect of the shell, however,
is more that of Cardita than of Cardium.*

Formation and locality~In the iron-stone nodules found in clays at
Keyport and vicinity, associated with Inoceramus, Scapharca, Pleria, Cymella,
and other Cretaceous shells.

Cardinm Ripleyense Conrad.
(Jour. A. N. Sei,, Phil,, Vol. III, p. 326.)

This species is not cited from any locality, nor is it figured in any
place so far as I can ascertain. The species according to the original
description would fall under the division Criocardium Conrad, if accepted,
so would not be quite a synonym of Cardium Ripleyanum Conrad, herein
described. Mr. Conrad’s description of the present species is as follows:
“A small cordate species, with minute equal radii, between each of which
is a series of comparatively long hair-like spines.” I have seen no specimens
which will answer to these characters.

Genus CRIOCARDIUGM Conrad, 1870.
Cardium {Criocardium) damosum.
Plate XX, Figs, 9-13,

Cardium dumosum Conrad. Am. Jour. Counch., Vol. VI, p. 75.
Oriseardium dumosum Conrad. Am. Jour. Conch., Vol. VI, p. 75.

Shell of medium size, ventricose, with moderately large erect beaks,
strongly enrolled. Shell but little oblique and very broadly ovate in outline,

* Since writing the above I have seen a single imperfect valve of this species from Haddonfield,
N. J., presorving gome of the shell, The characters are exactly as those given sbhove, while the concen-
tric lines crossing the ribs are much stronger, forming minnte lamellm, bnt not spines in any sense of
the word.
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the posteior side very slightly straightened, and the hinge-margin only
slightly aicuate. Umbones slightly gibbous, with the posterior umbonal
slope just perceptibly more abrupt than the anterior side and of about
equal width. Surface of the cast marked near the border of the valves by
moderately strong crenulations, of which about six may be counted in the
space of a fourth of an inch on the basal margin of the specimen figured.
The cast as compared with that referred to C. multiradiatum Gabb is less
ventricose, with less abrupt postero-cardinal slopes, smaller and less elevated
beaks, and a proportionally broader and less arcuate hinge-border; and
the indications of strize on the surface somewhat coarser. T'he surface of
the shell which I have supposed to belong to this species, both from the
form of the shell as indicated by the cast and in the matrix from which the
surface is obtained, and from indications of the ribs on the posterior side of
the cast figured, has been covered by radiating ribs, which are smooth and
flattened orn the surface, and are characterized by rows of short spines or
granules in the depressions between; every third depression bearing spines,
and the'two intermediate ones having granules only on the body of the
shell, with sometimes a single row only between the rows of spines on the
sides of the valves. The spines are only moderately long, and appear to
have been slightly recurved and laterally compressed, while the granules
are rounder and arranged more closely, there being from three to six in the
distance between the spines. This character of surface is very distinctive
as compared with that referred to C. multiradiatum, where every rib has
its spines, though mostly arranged on the sides instead of exactly in the
depression, as in this case. I cannot find that any figure has been given of
the species by the author, but from the nature of his reference to the form
of C. multiradiatum in his description, cannot doubt the correctness of the
reference here made.* A
Formation and locality —The specimens on which I have founded this
species are marked as from near Burlington, New Jersey, and are in the

* Bubsequently I obtained from the eollection of the Academy of Natural Sciences at Philadelphia
specimens preserving the shell, marked “Haddonfield, N. J.,” on which the character of the surface as
described above is clearly shown, One of these is labeled Cardium dumosum Conrad, subgenus Cardea,
and the other C. ( Trach.) Alabamienbis, Gabb, The former in Mr. Conrad’s handwriting, and the Iattor
in Mr. Gabb's, so0 far 23 I can determine. They are, however, both the same species, and Loth individ-
uals are figured on one plate.
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collection at Rutgers College, New Brunswick, while Mr. Conrad’s speci-
mens were from Haddonfield, New Jersey, near Philadelphia. All of these
localities are in the Lower Green Marls.

Cardium (Criocardium) multiradiatum.
Plate XXI, Figs. 1-3.

Cardium multiradiatum Gabb. Jour. A. N. Sci. Phil, s 2d series, Vol. IV, p. 395.
Criocardium multiradiatum (Gabb) Conrad. Am. Jour Conch., Vol. VI p. 75, PL
LXVIIL, Fig. 29. Meek, Check-list, and Catal. in Geo] Rept. N. J 1863,

Shell globularly ovate, extremely ventricose and cordate, with large,
prominent, nearly erect beaks, which are strongly incurved but moderately
distant in the casts, valves gibbously convex and perceptibly more promi-
nent, but not angular along the posterior umbonal region; the posterior slope
being perceptibly more abrupt than the opposite side of the valves. Basal
margin of the shell rounded, the posterior side perceptibly more straight-
ened and the anterior round; the whole valve being very slightly oblique.
Muscular imprints large but not strong; cardinal tooth, as indicated by the
imprint left on the valve, large and strong; lateral tooth unknown; inner
margin of the shell crenulate, and slightly marked for a very short distance
by the ribs. The exterior surface, which I have supposed to belong to this
shell, as indicated in a matrix, has been marked by fine, closely set, and car-
inate ribs, the interstices between which are characterized by closely arranged
and laterally compressed recurved spines, which are distant but little more
than their own width from each other, and are often placed on the side of .
the rib.

Among the specimens which have usually been referred to this species
from the Lower Green Marls are three very distinct species; but I have
retained for this one that which is most finely and closely marked, on account
of the signification of the specific name. Two of the forms are short-
ovate and the third one elongate-ovate. This species, here considered, is
the most ventricose of the two former, and it is also somewhat less in its
antero-posterior dimensions as compared with the height from the beaks to
the basal margin. It will be somewhat difficult to distinguish specifically A'
between them in the casts, but the surface is so very distinct that it will not _
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answer to include them longer under the same specific name. The other spe-
cies, having alternately one or two small ribs with closely set spines or ele-
vated granules between, and coarser ribs, with distant, strong spines, cannot
easily he mistaken when the surface, or matrix, is examined. The figure given
by Mr Gabb, cited above, is so poor that it cannot be satisfactorily deter-
mined which of these it was taken from. Both species are apparently
membe:s of the group Trachyecardium of Morch, 1852; while the present
one would fall under the genus Criocardium, proposed by T. A. Conrad in
1870, and the other one into Granocardium, proposed by W. M. Gabb in the
Palzont of California, Vol.II. Mr.F. Stoliczka, in the Paleeont. Indica, rather
condemns both of these genera as being uncalled-for, with which idea I fully
concur. The features make perfectly good specific distinctions among the
ribbed forms of the Cardiide, but to make generic distinctions of every slight
surface variation to which such shells are liable ought not to be tolerated.

Formation and locality—The species has been recognized in the Lower
Green Marls at Holmdel, Monmouth, Freehold, and Burlington, New Jer-
sey; and ldr. Gabb's typical form seems to have been from Eufaula, Ala-
bama. It also occurs at Prairie Bluff, Alabama. The figured specimen is
in the collection ot the American Muscum of Natural History: Others are
at Rutgers College.

Genus PROTQCARDIUM Beyrich.

Cardium (Protocardium) perelongatum, n. 8p.
Plate XX, Figs. 20 and 21, and Pl, XXI, Figs. 4 and 5. .

Comp. Cardiwin Spillmani, Conrad. Jour. A. N. S¢i., 2d series, Vol. IIL, p. 326, Pl
XXXI1V, Fig. 3. Ibid, Vol. 1V, p. 275 = Leevicardium Spillmani {Con.)
" Meeit, Geol. Surv. N. J., 1868, p. 727.

Shell somewhat above a medium size, and very much elongated from
beak to base, ¢ven in internal casts; the diameter in this direction being one-
half greatei’ than the antero-posterior diameter. Valves very ventricose,
with stronglj* inflated umbones and strong, elevated, moderately incurved
beaks, which are distinctly curved forward even in the cast. Hinge-line
short, highly arched. Posterior side of the shell short and abrupt; the
margin somewlat straightened. Anterior side rounded, but much shorter
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from the base of the shell to the hinge than the opposite side. Surface of the
valves 'marked on the posterior side with strong rounded ribs, but appar-
ently not extending quite to the crest of the umbonal ridge, the anterior
side of the valve being marked only by irregular concentric strize. In-
terior margin of the shell crenulate on the ribbed part of the valve, but
apparently not beyond it. From the appearance of internal casts the car-
dinal teeth have not been particularly strong, but the laterals on the anterior
side have been large and thick, with considerable height; postero-laterals
somewhat smaller. Muscular imprints large. In one large specimen they
are faintly marked, but in another smaller individual they have been guite
deep on the anterior side. On the posterior side the shells seem to have
been impressed from the margin of the imprints to near the beaks,

This shell is next to the largest species of. Cardium known in the Cre-
taceous of New Jersey. The internal casts somewhat . resemble those
which I have referred to C. Eufaulensis Conrad, but they may be distin-
guished by the total absence of ribs on the central and -anterior parts of
the valve and by the want of crenulations left on the cast by the ribs
along the junction of the valves; also by the curvature of the beaks toward
_the anterior side of the shell, whereas those of that species are straight.
The inequality in the height of the anterior and posterior sides of the shell
will also serve as a distinguishing mark, Itis closely allied to C. (Pachycar-
dium) Spillmani Conrad, from Tippah County, Mississippi, but I cannot think
it is identical, as it answers neither to the description nor figure given of that
species. The type of that species figured was badly crushed and distorted,
but it shows very distinctly that it had been a broader shell, with broad,
flattened ribs on the posterior side, which were separated by flattened inter-
spaces of more than equal width. I have been.unable to see an.authentic
specimen of C. Spillmani with which to compare it, however, This shell is
not uncommon in New Jersey, and so far I never have found it labeled,
except in the collection of the Academy of Natural Sciences of Philadel-
phia, where it is marked in Mr. Gabb's handwriting as ‘““possibly not Spill-
mani.” As both Mr. Gabb and Mr. Conrad frequently handled the speeci-
mens, I think had they considered it identical it would have been so marked.
Still it is difficult to conceive why they did not describe it.
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Irormation and locality.—In the Lower Green Sands of the Cretaceous
at Cream Ridge and Mullica Hill, New Jersey; and I have seen one very
fine internal cast from Delaware.

Genus PACHYCARDIUM Conrad, 1870,

{(Am. Jour. Conch., Vol. V, p. 96.)

Pachycardium Burlingtonense, n. sp.

Plate XXI, Figs. € and 7.

Shell large and extremely ventricose, with large, strong, promineat,
and somewhat inflated beaks, which are strongly incurved and approxi-
mate. Valves inequilateral, the posterior side of the hinge line very much
elevated, and the postero-cardinal portion of the valves somewhat lobed;
height greater than the width; anterior side of the valves rounded from the
hinge to the basal border; base regularly rounded, and the posterior side
somewhat straightened. Surface marked on the umbonal slope and pos-
terior side, extending to beyond the center of the valves by strong radii,
those along the vmbonal slope being the strongest and of more than an
eighth of an inch in width on the type example. Other parts of the sur-
face marked by ccncentric lines which do not appear to have been strongly
marked. Hinge teeth very strong, their details cannot be determined from
the specimen. Muscular scars very large and deeply marked, projecting
on the cast, the posterior one largest. )

This shell 1as been retained in the collection of the Academy of
Natural Sciences at Philadelphia, under the name C. Spillmani. The shell
is, however, quite different in many particulars. Tt is not so elongate by
considerable, and the posterior side is distinctly lobed, and the form much
higher on the shoulder. . The surface is radiated as far as the middle of the
valve, or beyond; although on the cast the markings are quite faint. In
its short, broad form and high postero-cardinal margin it is strongly marked.

Formation and locality—The specimen is marked with ink, on its sur-
face, “N. Jersey,” and has all the lithological features of specimens from
near Burlington, New Jersey, being most likely from that place.
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Genus FULVIA Grey, 1847.

Fulvia tenuis, n. sp.
Plate XX, Fig. 8.

Shell rather small, but little exceeding an inch in length by about half
that Leight; 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 situated much above the middle
of the height; posterior end more broadly rounded; basal line strongly
arcuate and rapidly ascending toward.the anterior part. Hinge-line but
little declining on either side of the heak. Surface of the valve marked by
radiating plications which are very fine at the anterior end, and gradually
increase in strength to the extreme bosterior margin, where they must have
been fully one-sixteenth of an inch wide (the shell being broken at this
point). Plications flattened obliquely, so as to give the anterior side a
much greater abruptness and only about one-third the width of the pos-
terior side. A few concentric undulations mark the surface, and very fine
concentric striee cover the entire shell.

This is the first species of this section of the Cardiide which I remem-
ber to have seen from the Cretaceous formations. But I think there can be
no doubt as to the correctness of the generic reference, although the hinge
features are not observable. It has somewhat the appearance of a Lincaria
Conrad, but differs in its general form, and particularly so in the regular
increase in strength of the striee, which will readily distinguish it from
specimens of that genus found in the New Jersey beds.

Formation and locality—A single slightly imperfect valve (partial cast)
occurs in the cabinet at Rutgers College, marked * Holmdel, Monmouth
Co., N. J.,” and had been labeled ‘ Pholadomya.”

Genus FRAGUM Bolton.

Fragum tenuistriatum, n. sp.
Plate XX, Fig. 15.
Shell below a medium size, irregularly trapezoidal or sub-triangular in
outline, highly ventricose and sharply angular along the posterior umhonal
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ridge, with a nearly vertical postero-cardinal slope. Beaks large, promi-
nent and atteruated, projecting considerable above the hinge-line. Anterior
side of the shell short and regunlarly rounded; posterior vertically trun-
cate and the basal line oblique, being prolonged below toward the pos-

" terior umbonal angle. Surface marked, on the body of the shell at least,
by very fine, semi-obsolete, radiating strize, the posterior cardinal slope not
'showmg evidences of striations on the cast, the only condition under which

it has been otserved. Hinge features unknown.

The shell has all the generic features of the genus Fragum, as far as
can be determined from the external form, while the striations of the surface
are much fine: than is usually the case; but no ornamentation can be de-
tected on the striations, and the features of the hinge are not visible. It is -
the only form of similar character yet known to me in the formations of
the state. ‘

Formation and locality—In the lower micaceous clays beneath the
Lower Marls, at the Rev. G. C. Schanck’s pits, 1 \([arlboroagh New Jersey.

“In Professor Lockwood’s co]Iectu)n

Genus LEIOPISTHA. Megk.

Leiopistha ﬁrotexta.
Plato XX Figs. 1-3.

Cardium. protextum Conrad. J. A. N, 8., Phil., 2d ser., Vol. 11, p. 275, pl. XXTV, Flg 12,
Pagyridea elegartula Gabb. Syuop., p. 108 Not of Reemer.
D protexta (Conrad) Meek, Smith. Inst., Check-list, p. 12.”

- Leiopistha protesta (Con.) Meek. Geol. Rept. N. Jersey, 1868, p. 726.

Courad. Geol, Rept. N. Car, (Kerr’s), Append., p. 28,

. Fragilia protexte Conrad. J. A.N. 8, 2d ser,, Vol. 1V, p. 275.

Shell of moderate size, seldom attaining the length of one and one-
fourth inches; broadly ovate in outline, with strongly inflated valves.
Beaks large, prominent, enrolled, usually nearly in contact with each other
at their apices, and situated but a little in advance of the middle of the
length of the shell. Surface marked by about twenty-four or twenty-six
radiating ribs in the larger individuals, with a small space on the posterior
end of the shall apparently destitute of radii. In the casts the ribs are
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sharply defined, being somewhat angular on the crest, with rounded de-
pressions between, and are of nearly equal strength on all parts in some
individuals, while on others they gradually increase in number and fineness
toward the anterior end.

This species may be readily distinguished from L. inflata, herein de-
scribed, by its longer form, less inflated valves, smaller beaks, and strongly
marked ribs. It differs from L. elegantula (Cardium elegantule Romer, Kreid.
von Texas, p. 48, PL 111, Fig. 5) in being a little more ventricose, with less
distant ribs, and is without the broad flattened interspaces figured as exist-
ing in that species. Mr. Gabb, however, in his Synopsis cites them as iden-
tical. '

Formation and locality—In the Lower Green Marls at Holmdel, New

- Jersey, and also in the white limestone near that place. It also oceurs at

Burlington, New Jersey, at the same horizon. The species is also quite
common in the white limestones of the Cretaceous at Prairie Bluff, Ala-
bama. In the collection of the American Museum of Natural History in
New York there is a shell from Eufaula, Alabama, which closely resembles
this species, except that it has not been quite so much inflated, and the ribs
are less prominent, while the posterior end of the shell is entirely destitute
of radiating costz for a much wider space than has been the case with the
New Jersey specimen.

Leiopistha elegantula.

Not figured.

Curdium elegantula Rmmer. XKreid. von Texas, p. 48, Tab. V, Fig. 5.
Fragilia elegantule (Reem.) Conrad. J. A. N, 8, PhLil,, Vol. IV, p. 275.
Papyridea elegantula Gakbb. Synopsis, pp. 106 and 162,

Mr. Conrad, in the Journal of the Academy of Natural Sciences, Phil-
adelphia, 2d series, Vol. IV, p. 275, cites this species as coming from New
Jersey, and gives it as one of the evidences of the synchronysm of the
Tippah County, Mississippi, and Eufaula, Ala., beds with the Lower Green
Marls of the New Jersey deposits. Among the specimens observed from
New Jersey there are three distinet species of this group of shells, and of L.
protexta, a variety possessing very much finer ribs than the normal form, the
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difference being very marked. But among them all I find no individual
answering in character to that figured by Dr. Rémer as above cited, and
think it very doubtful if the species really occurs in the New Jersey beds.

Lelopistha inflata, n. sp.

Plate XX, Figs. 4 and 5.

Shell rather smaller than those of L. profexta Conrad, and very ventri-
cose, with exceedingly large and inflated beaks, which are nearly central,
very strongly incurved, and in close contact. Length of the shell only
about one-fourth or one-fifth longer than high, and the thickness through
the valves nearly or quite equaling the height. Anterior end but little
shorter thaa the posterior, and more narrowly rounded. Surface of the
vasts marked by numerous low, nearly flattened, indistinct radii, which in-
crease in fineness anteriorly, and are obsolete on the posterior cardinal
slope.

This species is quite readily distinguished from L. profexta by its shorter
and more ventricose form, more strongly inflated beaks, ‘which are larger
aud much more prominent. The less strongly marked ribs is also a marked
feature. It is not sufficiently near any of the other described species to be
readily mistaken. It is most nearly allied in form to L. (Papyridea) bella
Conrad (J. A. N. S, Phil, 2d ser., Vol. III, p. 326), but that one is described
as having prominent angular ribs, which are tuberculated on some parts of
the shell which these were not.

Formation and locality—In the light-colored calcareous marls of the
Lower Green Marls at Holmdel, New Jersey.

Genus CYMELLA Meek.

Cymella Meeki.
Plate XX, Figs. 6 and 7.
Cymella Meeki Whitf. Palmont. Black Hills, p. 418, P1. XTI, Figs. 27 and 28. Ext. p.
Shell of moderate size, transversely oval or ovate, about once and a half

as long as high. Valves strongly couvex, with large, somewhat prominent
beaks, situated much nearer the anterior end. Shell nearly erect, and a
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little wider at the anterior end than behind. Extremities of the valves
nearly equally rounded and the base regularly curved. Cardinul 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 increasing 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 fainter 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 depressions
across the concentric undulations, Surface of the shell and hinge-structure
not seen, as the specimens are all in the condition of casts in a fine mica-
ceous marl. :

Mr. . B. Meek, in his Invert. Pal: U. 8. Geol. Surv. Territ., p- 237,
cites this species as Cymelle bella Conrad, Geol. Rept. North Carolina,
Appendix, p. 10, PL 11, Fig. 9. This, however, cannot be, as that species
has the radii confined to the central portions of the valves, while in this
one they extend over nearly or quite the entire shell. Mr. Conrad states in
his description of C. bella that he had the shell itself under examination,
which of course would possess the surface marking more completely than
would a cast such as these found in New Jersey. These specimens, more-
over, correspond in nearly all particulars with those from the Black Hills
described in the report of that district. The genus Cymella appears to be
very closely related to Pholadomya, and to possess nearly the characters of
Poromya Forbes, with which Dr. Stoliczka seems to think is Synonymous,
while Mr. Conrad thinks it quite distinct. As I have not been able to see
the hinge on any of the New Jersey specimens, I cannot give an opinion of
its validity. |

Locality and position—In the fine micaceous marls or clays beneath
the Lower Green Sands at Marlborough, Monmouth County, New Jersey,
in the collection of the Rev. G. C. Schanck, and from the iron nodules from
near Keyport, New Jersey, in the collection at Columbia College, New
York.
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CYPRINIDA:.

Genus VENIELLA Stoliczka.

Veniella Conradi. °
Plate XiX, Figs. 8-10.

Venilia Conradi Morton. Synopsis, p. 67, PL. VIIL, Figs. 1 and 2. Gabb, Synop., 177,
Meek, Check-list, p. 13.  Geol. Surv. N. J,, 1868, p. T27.

Veniella Conradi (Mort.) Stoliczka, Pal. Indica, Vol. ITI, p. 190. Meek, Pal. Invert.
Territ., p. 148, _ .

Comyp. V. (Goniosoma) inflata Con. Am. Jour. Conch., Vol. V, p. 44, Pi. I, fig. 10

Com. V. elevate Con. Am. Jour. Conch., Vol. VI, p. 74, PL III, Fig. 7.

Shell, as found in New Jersey, small to medium size, but as found in
Texas and neighboring States often quite large. Rhombic, trapezoidal
or subquadrate in outline, very ventricose and sharply angular on the
umbonal ridges, with large, prominent, incurved beaks, situated far interior
and quite asproximate. Hinge-line more or less curved and strongly
bent beneath the beaks; posterior end truncate, showing a greater or less
width in different individuals, often quite angular at the cardinal angle in
younger shells, but more or less rounded in older specimens. Basal line
gently curved and the anterior end obtusely rounded, longest below the
center and largely excavated beneath the beaks, although but slightly
projecting beond them. Surface of the shell marked by strong concentrie

- varices, which in the younger shells are broad concave farrows with sharp

ridges, very distant and only three or four in number in medium sized
individuals. In the older specimens these often become less marked, and
in many of the Southern shells are nearly obsolete. The interior of the
shell is seldom seen in the New Jersey marls, where it inostly exists as
internal or pa:tially external casts, but from the more Southern localities it
is obtained preserving the substance of the shell and showing the hinge-
-features very distinctly.

The species is a strongly marked one, and is not easily confounded
with but one other shell found in the New Jersey beds, namely, Cardita
decisa Morton. From this one it may be distinguished by the presence of
the surface undulations, the more angular umbonal ridge, more abrupt
umbonal slope, and smaller and less enrolled beaks, which are more erect,
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those of that species being directed forward. There is a close resemblance
between this shell and the V. frigona Gabb. Indeed they might quite read-
ily be confounded, and may perhaps be identical; but the specimens referred
to the latter species never show anything of the undulations of the surface
so characteristic of V. Conradi. It is possible, however, that as all of those
of V. irigona yet known are large, and have heen much thickened shells,
that these features would not have been retained on the internal casts. This
fact might have been decided by an examination of the interior of Morton’s
type, but I did not succeed in finding it in the collection at Philadelphia,
although Mr Meek appears to have had it in his hands, as he figures one in
the Invert. Pal of the Territories, p. 148, which he refers to as Morton’s
type, but which is much larger than Morton’s figure. The shells described
by Mr. Conrad as V. inflata and V. clevate may be only small or dwarfed
specimens of this same species. They are, however, very ventricose, and
bear the imprint of adult age, but are otherwise very similar. The beaks of
both of those species are somewhat more erect and the posterior slope more
abrupt, but this would still be the case in small shells where the form was
similar to some of those which have been identified with this one without
question. '

Formation and localities.—The shell is present in the collections from
the State from the Lower Green Sands at Ilolmdel, and from the mica-
ceous clays under the lower bed at the Rev. G. C. Schanck’s pits, near
Marlborough, New Jersey. These show the strong undulations of the
exterior, and are comparatively small specimens, retaining but little of the
substance, being really exfernal casts, and do not preserve any features of
the interior.

Veniellia decisa.

Plate XIX, Figs. 15 and 16.

Cardita decisa Morton. Synopsis, p. 66, P1. IX, Fig. 3.
Venilia Conradi Gabb. Synopsis, pp. 104 and 130 (not of Morton).

Shell of medium size, subquadrangular, rhomboidal or triangularly
rhombic in outline, dependent more or less on compression or distortion of
4418 MoN 9——10
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the valves. Valves usually very ventricose, with strong, rather inflated and
enrolled beaks, situated near the anterior end and curved anteriorly, and
strongly angular on the back; umbonal ridge distinctly and prominently
angular, and highly arcuate in its passage from the heaks to the postero-
basal angle of the valves. Cardinal border arcuate, the cardinal and basal
margins subpara.lel and nearly equally curved; posterior margin squarely
truncate below and sloping toward the hinge-line above; anterior end
sharply rounded, and deeply excavated beneath the beaks. Postero-cardi-
nal slope rather abrupt. Surface of the shell, as indicated on the casts,
smooth or marked only by concentric lines of growth.

The external form of these casts is quite variable in different individ-
nals, dependent o some extent on the degree and direction of the compres-
sion which they have undergone. This also affects more or less the ventri-
cosity of the valves, which in their natural condition has been very great.
I have seen no specimens yet which afford any of the hinge characters
which will enablz one to compare them satisfactorily with the recent species
of the genus Isozardie. But there is onc feature which exists on all the
casts T have examined in which it differs from that genus, namely, a curved
groove just in advance of the beaks in each valve, indicating a raised ridge
on the inside of the shell, extending from beneath the beak to the under
side of the hinge-plate analogous to that bordering the muscular imprint of
Cucullea. Should this prove to be the case in well-preserved individuals
it would probably require generic separation, but the material which I have
scen is too imparfect to warrant that step at the present stage of the inves-
tigation. The custs of this species have usually been referred to Veniella
Conradi by collectors, but when compared with those of that species they
are remarkably lifferent. Dr. Morton's type specimen does not appear to
be in existence; dut from his figure I should judge it had been flattened by
compression, thereby extending the beak and giving more than the usual
amount of slope to the postero-cardinal border. The surface stria which he
mentions, and which is faintly indicated on the figure, is most probably
imaginary, at least no other specimen showing it appears to have been seen.
Mr. Gabb, in his Synopsis, p. 104, in a foot-note under Cardita decisa, says
Dr. Morton’s type of the species is not to be found in the collection of the
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Academy of Natural Sciences at Philadelphia, and he places the species as
a synonym under Veniella Conradi, only from the evidence furnished by
Dr. Morton’s figure, still expressing a possibility, however, that it may be
distinct.

Formation and locality—In the Lower Green Marls at Blue-Ball, New
Jersey, and at the marl pits of I. Stratton, near Mullica Hill, New Jersey.
Dr. Morton’s specimen was from the blue marls at Saint George’s, Delaware.

Veniella inflata.
Plate X1X, figs. 4 and 5.

Goniosoma inflata Conrad. Am. Jour. Conch., Vol. V, p. 44, PL T, Fig. 10.
Comp. V. elevata Conrad, Am. Jour. Conch., Vol. VI, p. 74, PL III, Fig. 7.

Shell small, subquadrangular in outline, with inflated valves, and large,
prominent, incurved beaks, which project considerably above the hinge-
line, are rather erect and nearly centrally situated. Umbonal ridge sharply
angular, and the postero-cardinal slope very abrupt and narrow. Anterior
end of the shell sharply rounded, and the posterior squarely truncate, while
the basal margin is broadly curved. The specimen, which is an internal
cast, shows the muscular imprints rounded and strongly marked, and the
pallial Iine distinct and simple. The hinge features show a strong trian-
gular tooth beneath the beak in the left valve, and two smaller ones in the
right, with an clongate lateral ridge in front on the right valve representing
a ridge on the left valve. Surface of the shell unknown.

Mr. Conrad makes this shell the type of a new genus, Goniosoia, but
there certainly is no feature about it in which it differs from the typical
forms of Veniella as shown in V. Conradi, and as regards the specific
features of the individual I can see no reason why it may not be identical
with V. elevata Conrad. But as I have not seen .any but the one type
specimen of this, a cast, and no cast of V. elevatq, unless this be one, 1 have
hesitated to cite it as positively the same, although I believe it is. Dr.
Stoliczka remarks that the form of this species is like Veniella, but considers,
undoubtedly on Mr. Conrad’s authority as given in his generic deserip-
tion, the hinge entirely distinet, which, I think, is an error; though for this
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Mr. Conrad is responsible, as he gives a new name.  His deseription of the
genus Gloniosoma is as follows: “An equivalve bivalve with prominent
beaks and entire pallial line% the muscular impressions terminal, posterior
one round; hinge (in the cast) with two prominent cardinal teeth, and a
long anterior lateral tooth, parallel with the hinge margin above it in the
right valve” The specimen does not show aridge in the valve, but on the
cast, which represents a ridge on the opposite or left valve. If any one
will examine a valve of Venislla Conradi they will find these features all
represented in-the same manner.

Formation and locality—In the Lower Green Marls at Crosswicks, New
Jersey. Specirens borrowed from the cabinet of the Academy of Natural
Sciences of Phi adelphia.

Venlella elevata.

Plate XIX, Figs. 6 and 7.

Venilia elevate Conrad. Am. Jour, Conch., Vol. VI, p. 74, P1, III, Fig. 7.
Comp. Veniclla (Goniosoma} inflata Con. sp. Am. J. Conch., Vol. V, p. 44, PL. T, Fg. 10.

Shell very small and extremely ventricose, subquadrangular in ontline,
with large, prorainent, incurved beaks, very angular umbonal ridge, almost
vertical postero-cardinal slope, and rounded anterior margin, which curves
regularly into the basal line; posterior end almost vertically truncate,
Surface of the shell marked by fonr distant, elevated, concentric lamelle,
which project nearly at right angles to the surface of the shell from which
they originate, the one nearest to the beak being small and incouspicuous.
Internal features not seen. :

A single valve only of this species has been observed, it being the
typical one figured by Mr. Conrad, loc. cit,, and from which in all proba-
bility the profile view of both valves was also made by restoration. The
species is almost, if not quite, identical with V. (Goniosoma) inflata of the
same author, but preserves the shell, while that one is described from an
internal cast, thus presenting different characters. This one, however, is
smaller, but still fully as ventricose as that one, showing it to be an adult
shell. They bcth very closely resemble and appear to be dwarfed speci-
mens of a form which I have considered as V. Conradi Morton, but which
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differs materially in its surface character from those of that species, as
identified by various authors, from other and more southern localities, but
not from Dr. Morton’s figured specimen, which was from Arneytown, N.J,,
but which shows the concentric sulei much less strongly developed than
those to which I refer. T am much inclined to think they are all of one
species, however, and that this one and V. inflata are merely dwarfed indi-
viduals. Insome of the New Jersey examples, which are internal casts, the
sulci of the surface are preseved to their fullest extent, while on other casts
they are entirely obliterated. 'This seems to have arisen from different
conditions of preservation, and from a difference in the material of the
filling and matrix,

Formation and locality —In the micaceous clays below the Lower Marls
at Haddonfield, New Jersey. From the collection of the Academy of Natu-
ral Sciences at Philadelphia.

Veniella trigona.
Platoe XIX, Figs. 11-14,

Venilia trigona Gabb. P. A, N, 8ei,, Phil. 1861, . 324, Synops:s, Meck, Check-list,
p- 13. Geol. Surv, N, J., 1868, p.

‘The type specimen of this species, an internal cast, represents an
extremély ventricose shell of a trapezoidal or subtriangular outline pro-
foundly angular on the umbonal ridge, and with large, prominent, incurved
and rather distant beaks. Posterior end narrow and nearly at right angles
with the posterior third of the basal line. The latter border of the shell is
. strongly ronnded upwards on the interior half and merges gradually into
the anterior margin.  Hinge-line sharply bent beneath the beaks, and the
hinge appears to have been characterized by strong teeth on the anterior of
the plate. Cardinal slope very abrupt and nearly vertical, gix;ing a nearly
flattened postero-cardinal surface to the cast extending to the umbonal angles
above the position of the muscular scars. Muscular scars very strong and
prominent on the cast, the posterior ones large, and on the type are followed
by aridge for some distance toward the beaks. A second cast sliows a some-
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what less triangular form, with a broader posterior end and not quite such
ventricose valves. This species represents very well some of the more
ventricose forms, which are usually referred to V. Conradi, from Alabama
and Texas, and which, although usually more or less marked with strong
varices externa ly, do not retain them on the internal casts. In this respect
they differ very materially from the New Jersey forms of that species, which
have the three or more very strong undulations of the exterior equally well
marked on the casts, while these specimens are entirely destitute of this
feature, for whizh reason I am inclined to think they really represent, with
the southern forms above mentioned, an entirely distinct species from V.
Conradi. Dr. Morton included both forms under the one designation, but
lis figured specimens I believe were from New Jersey, although the types
themselves are not now to be found.

Formation and locality—The type specimen is given by Mr. Gabb as
from Boonton, New Jersey. The second specimen mentioned above is
marked on the label as from Monmouth County. I have seen other frag-
ments from Freehold.

Veniella subovalis, Con.
Plate XIX, Figs. 1 and 2.
Venilia subovalis Ccnrad, on label in collection of the Acad. Nat. Sci., Philadelphia.

Shell below a medium size, transversely subovate or subtrapezoidal in
outline, about onte and a half as long as high, with subparallel dorsal and
basal margins. Beaks rather strong, but not very prominent, not project-
ing much above the cardinal line, directed anteriorly and closely approxi-
mate, situated at about the anterior third of the length of the shell. Ante-
rior end of the shell pointedly rounded, and the posterior end somewhat
squarely truncate or very broadly rounded, almost direct. Disk of the
valves ventricose and sharply angular along the ambonal ridge, leaving a
decided angulation on the cast, most distinctly so in the upper part. Sur-
face of the shell unknown. Interior of the right valve, as obtained on a
gutta-percha imprint taken from the cast figured, with a rather broad hinge-
plate and strongly marked muscular imprints of proportionally large size.
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"I'he hinge-plate is characterized by two cardinal teeth, widely divergent,
with a deep triangular pit between, and the posterior tooth grooved on its
.surface, a short anterior pit and a long lateral groove behind, which is ver-
tically crenulate on the sides.

The species differs from any other of the genus in its transverse form,
small beaks, and less ventricose valves. I find the specimens labeled Venilia
subovalis Conrad, in Mr. Conrad’s own handwriting, but have not been able
to find any published description or mention of the name in print. Mr.
‘Conrad does not mention it in his enumeration of the species in 1:66, in
the Am. Jour. Conch., Vol. IT, p. 103; nor is it mentioned by Mr. Gabb or
Mr. Meek in catalogues, or by Dr. Stoliczka in the Palaont. Indica. It is
possible T may have overlooked it in some of Mr. Conrad’s later publi-
.cations; therefore I have adopted the name used by him on the label.

Formation and locality—In the Lower Marls at Crosswicks, New Jersey.
From the collection of the Academy of Natural Sciences at Philadelphia.

Veniella trapezoldea.
Plate XIX, Fig. 3.

Venilia trapezoidea Conrad. J. A. N. 8, 2d ser., Vol. IV, p. 282, P1. XLVII, Fig. 7.
Gabb, Syn. Cret. Form., p. 178. Meek, Check-list Smith. Inst., p. 13.
Venielle trapezoidea (Con.) Stoliczka. Pal. Indiea, Vol. 111, p. 180.

Shell rather small, trapezoidal in form, but often subtriangular, as seen
in internal casts. Valves moderately ventricose, with moderately strong
beaks, situated near the anterior third of the length. Hinge short, very
slightly arcuate, the margins inflected, forming a slight escutcheon. Ante-
rior side of the beaks contracted, throwing the anterior extremity of the
shell below the median line, and giving it a narrowly rounded form; basal
line gently arcuate, and the posterior margin obliquely truncate, much
.shortened above and leaving the postero-basal angle somewhat pointed. A
strong angular umbonal ridge extends from the beak to the basal angle,
giving an abruptly sloping form to the postero-cardinal portion of the shell.
Surface marked by concentric lines and by one or more stronger varices of
;growth.
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The more transverse form of this shell at once distinguishes it from
V. Convadi Morton, as well as from most of the other species found in New
Jersey.

Lozality—The only specimen of this species which I have seen from
New Jersey is from the Lower Green Marls at Iolmdel.

Genas SPIHLARIOLA Stoliczka.

Spheriola umbonata.

Plate XIX, Figs, 17 and 18.

Shel: moderately large and very ventricose, with very full, prominent
beaks and wmbones, which are situated considerably anterior to the middle
of the Tength of the shell.  Auterior end of the shell more broadly rounded
than the posterior, and the basal line very slightly flattened in the middle.
Surface of the cast marked by strong concentric lines, and by a few dis-
tant undulstions of the surface. Ligament strong and prominent. Ifurther
hinge characters unknown, '

Only a single very imperfect cast of this species has been obtained,
the condition of preservation of which is such as to render a more complete
deseription of its character impossible. It differs from any of the species
from the upper Missouri region in being more inequilateral, and in the in-
flated character of the beaks, which are remarkably strong. The speci-
men was observed among the collections of the Academy of Natural Sei-
cnces at Philadelphia, marked Arca antrosa. As it is the only individual
of the genus yet recognized on the Atlantic border, I have concluded to
name it, for the purpose of calling attention to it, notwithstanding its very
imperfect conaition. '

Formation and locality—The specimen is marked simply “Cret., N. J.,”
without clue to its definite locality, like so many of the specimens formerly
used, and probably collected or deposited in the collection by Messrs. Con-
rad and Gabb; through which error the great interest of the specimens is
entirely lost to science and their principal uses destroyed. The specimen
is a cast in coarse greensand, coated with a Dblackish deposit of decayed
vegetable matter, and I infer it may have come from the Lower Beds of the
Cretaceous.
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Suborder SINUOPALLIATA.

VENERIDA.

Genus CALLISTA Poli.

Callista Delawarensis.
Plate XXII, Figs. 8-10,

Dione Delawarensis Gabb. J. A.N. 8., Phil, 2d ser., Vol. IV, p. 302, P1. XLVIII, Fig. 18,

Callista Delawarensis Gabb., Synop., p. 105.

Dione Delawarensis (Gabb) Meek. Smithson. Check-list, p. 13, Stoliezka, Pal. Indica,
Vol. 111, 165,

Comp. Venus Ripleyana Gablb. J. A.N. 8, new ser., Vol. IV, p. 393, PL. LX VIII, Fig. 22.

Not. Caryates Delawarensis (GGabb) Conrad. Am, Jour. Concl., Voi. V, p. 41, P1. I, Fig. G.

Shell of moderate size, slightly transverse, with the beaks anterior to
the middle, small and but little incurved. OQutline ovate, broadest oppo-
site the beaks and somewhat pointed posteriorly. On the casts the teeth
are small, the muscular imprints rather large and moderately distinet, and
the pallial line deeply and rather broadly sinuate; the sinusrounded at the
extremity and directed forward and upward. Ouly small shells preserving
the substance have been observed. They have the same general form with
the casts, while the surface is marked by very regular, gradually increasing,
concentric ridges parallel to the margin, and are flattened on the surfaces
and separated by deep, sharp, but narrow grooves.

The cast of this species are not easily distinguished from those of one
or two other species, and especially from casts from the Eocene sands of the
upper marl beds at Farmingdale, N. J. It may be said to differ in that one
being longer in front than behind the beaks, and from what evidence can
be obtained from the casts, also in the surface characters, as that one appears
to have been marked only by fine concentric lines of growth instead of
the regular ridges of this one. From C. wvefa, Conrad, it differs in being a
larger shell and proportionally less ventricose, as seen in the casts. From
some of the Eocene casts I cannot see distinguishing features. I see no
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reason, so far as I can judge trom the description and figure given by Mr.
‘Giabb, to suppose his Vernus Ripleyana, Jour. Am. Sci. Phil, new series, Vol.
IV, p. 398, PL. LXVIII, Fig. 22, is distinct from this one. The form is said to
be proportionally shorter and more pointed posteriorly and the surface ribs
.coarser and less regular. Among the specimens from Holmdel and Marl-
borough examples may be selected which will more than cover all these
-differences.

In rega-d to the generic affinities of the shell, I can see no reason for
separating taese Cretaceous forms from those found in the Focene; in
fact, I think those of the New Jersey Iocene are, most likely, specifically
identical. Certainly I should not think of classing them under a different
genus simplv because they were found in a different geological formation,
-and that only, as do some authors, for I cannot believe in limiting zoolog-
ical groups by geological formations.

Formatin and locality—As casts only in the Lower Green Marls at Free-
hold, New Jersey, and as small shells from the nodules in the Lower Marls
-at Marlborongh and Holmdel, New Jersey. Mr. Gabb cites it from the
Delaware and Chesapeake Canal and New Jersey.

Genus APHRODINA Conrad. 1868,

{Am. Jour. Conch., Vol. IV, p. 246.)
Aphrodina Tippana.
Plate XXII, Figs. 6 and 7.

_Meretriz TipparaConrad. Jour. A. N, Sci. P'hil., newseries, VoI, I1I, p. 326, P1. XXXI1V,
Tig. 18. Gabb, Synopsis, p. 142.

Dione Tippana (Con.) Meek. Cheek-list, p. 13.

Aplrodinag Tiprana Conrad.  Am. Jour. Conch., Vol. IV, p. 246, Pl. XVIII, Rig. 5.
Meek, Geol. Sarv. N. J., 1868, p. 727,

Shell of moderate size, transversely ovate or subtriangular in outline,

-with moderately convex valves and prominent subtumid beaks, which are

nearly subcentrally situated and slightly directed forward. Anterior end

-of the valves broadly rounded and the posterior end more pointed; the
_greatest length of each situated rather below the middle of the height.
_Base broadly curved and the postero-cardinal margin rapidly sloping, with
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a moderate degree of arcuation, to the posterior extremity. Casts show
the muscular imprints to be very faintly marked but of tolerable size, and
the pallial sinus broad, deep, and obtusely pointed.

I have only seen casts of this species, so that the hinge structure is not
known to me. Mr. Conrad mentions in his generic description of Aphro-
dina, of which this species is the type, that he has a single perfect left valve
showing the hinge characters, which he describes as follows: ““Hinge in the
left valve with three diverging cardinal teeth, the anterior tooth as thick as
the middle one or thicker, and a straight, compressed, transversely rugose
lateral tooth parallel with the margin of the shell above it” I have not
seen the shell spoken of, and cannot judge of its merits more than is shown
by the figure he gives, which is copied on our plate. The species does not
appear to be abundant, and among the few which I have been able to refer
to it there is considerable variation in form, which is perhaps, to some extent,
due to compression and distortion in the marls. The surface of the shell,
s0 far as I can judge, appears to have been marked with fine concentric
lines only. Mr. Conrad’s specimen, which was from Tippah County, Missis-
sippi, seems to have been not so high as others found in the collection of
the Academy of Natural Sciences labeled Meretriz Tippana ? in his handwrit-
ing, and the locality New Jersey. Dr. Stoliczka appears to think there was
littlo reason for separating the shell as a generic type, and considers it as
-equivalent to Caryatis of Roemer, but has only seen the description of Mr.
Conrad. In its general form it differs from Callista Delawarensis in being
more elevated, which causes a more triangular form of outline witli more
nearly subcentral beaks. It is also of larger size as a general thing.

Formation and locality—In the Lower Green Marls at the deep cut of
the Holmdel and Keyport turnpike, Monmouth County, New Jerscy, and
in the micaceous clays below the Lower Marl at the Rev. G. C. Schanck’s
pits, Marlborough, and from Cream Ridge, New Jersey. One of the speci-
mens from the Academy of Natural Sciences collection appears to have come
from the first locality also, the other having the appearance of coming from
the limestone nodules of the Lower Marls. A specimen of nearly the same
Aform, but a little doubtful, is from Freechold, New Jersey.
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Genus CYPRIMERIA Conrad. 1864.

(Proc. Acad. Nat. Sci, Phil,, p. 212.)

Cyprimeria depressa.
Plate XXII, Figs. 11-13.

Dosinia devressa Conrad. J. A. N. S. Phil., vew ser., Vol. IV, p. 278, P1. XLVI, Fig. 6.

? Sanguinolaria cretacea Con. J. A, N. 8., new ser., Vol. IV, p. 277, PL. XLVI, Irig,
11. Gabb, Proc. A. N. 8., 1876, p. 308.

Dosinia Huddonfieldensis Lea. P. A. N. 8., 1861, p. 149.

. depresse (Con.) Gabb,  Synopsis, p. 120,  Meck, Check-list, p., 13,

Oyprimeria Cretacensis Conrad, Am. J. Conch., Vol. IIT, p. 9.

C. Cretacea Con,  Am, J. Conch., Vol. 1T, p. 102,
C. depressa Conrad. IKerr's Rept. Geol. Surv, N. Car., Appendix, p. 9.
c. depressa (Con.) Gabh, P, A, N. §,, 1876, p. 308.

Shell of medium size, transversely broad-ovate in outline, with very
depressed convex valves, which are broadest anteriorly and somewhat sub-
cuneate behind, although slightly truncate at the narrow extremity. Beaks
very small, inconspicuous, situated a little nearest the anterior end of the
valve, and pointed.  Postero-cardinal margin rapidly sloping from the beaks
to the posterior truncation, and but very little arched in its course; more so
on the left valve, and almost invariably a little humped at about one-third
of the length behind the beak on the right valve. Basal line strongly
rounded, fullest just in advance of the middle. Right valve the most con-
vex and bent downward at the posterior, while the left valve is curved or
bent upward to correspond, giving a rather strong twist to the valves as
seen in a basal view. Surface of the shell marked by regular concentric
lines of growth and numerous stronger varices at irregular distances. Near

the apex of nearly all valves the surface is marked by regular concentric
ridges when seen under a glass, which are lost at from a fourth to three-
eighths of an inch from the beaks. When the valves are united the Iunular
depression is but slight, but behind the beaks the margins of the valves are
strongly inflected and form a decply excavated escutcheon, like that of
Circe, while the heaks of the two valves nearly touch each other. In the
interior the hinge-plate is rather wide, the muscular imprints faintly marked
but large, and the pallial line quite distinct but not sinuate.

Internal casts of the species appear to be comparatively rare, at least
in a condition to be identified. On them the beaks seem to be much larger,
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and to have a greater excavation in front than the shell would indicate.
This is the result of a thickening which takes place opposite the beaks in
the shell, leaving the hinge-plate shelying more behind it, which produces
the beak in the casts further back.

In the collection of the Academy of Natural Sciences of Philadelphia
the 'specimens which are marked in Mr. Conrad’s handwriting Cyprimeria
Cretacea appear to be positively identical with those marked as of this spe-
cies. I have therefore cited that species as a synonym of this one, although
the original figure given in Vol. 1T, Journal Academy of Natural Sciences,
new series, PL. XLVI, Fig. 11, would appear to be somewhat more elongated
than any of the specimens which I have seen.

In regard to the generic relations of this shell there may not be any
real doubt, but it is quite certain that the pallial sinus is obsolete. Nor can
I say with certainty that I have seen a pallial sinus on any species from
New Jersey which has been referred to this genus, although it is usually
described as possessing such a feature, and is referred to a family which is
supposed to be composed of sinuopallial shells. The entire expression of
this shell in the interior is more that of an Astarta than of a Tellina, only
for the bending of the valves.

Formation and locality—The shells which I have used, and whiech
belong to the Academy of Natural Sciences of Philadelphia, are from the
micaceous clays of the Lower Marls at Haddonfield, New Jersey. The cast
which I have figured is from Freehold, New Jersey, and is from the collec-
tion of the American Museum of Natural History, New York City.

Cyprimeria densata.

Plato XXII, Figs. 19-21.

Tellina densata Conrad. J. A. N. Sci., Phil, 2d ser., Vol. IT, p. 275, P1. XXIV, Fig, 14,

Dosinia densata (Con.) Gabb. Synopsis, p. 120. Meck, Check-list, p. 13.

D. donata {Con.) [by error for D. deusata] Meek., Geol. Surv. N. J., 1868, p. 727.

Cyprimeria densata Conrad, Am. Jour. Conch., Vol. IT, p. 102,

Not Dosinia densata Conrad. J. A, N. 8. Phil,, 2d ser., Vol. III, p. 725, P1. XXXIV,
Tig. 13 (=C. alta Con. Kerr's Rept. Geol. N. C., Appendix, p. 27).

Shell large, transversely clliptical, with the posterior end broadly and
squarely truncate. Valves moderately convex, the right more prominently

-
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so, and about three-fourths as high as long. Beaks small, appressed, situ-
ated beiind the anterior third of the length; a slight umbonal angulation
marks the posterior slope, between which and the cardinal margin the sur-
face of “he shell is flattened, corresponding to the truncation of the posterior
end of -he shell.  Swurface of the shell marked by somewhat regular con-
centric striee, which are abruptly bent at the umbonal ridge and pass direct
nearly to the cardinal margin.

I have seen several imperfect examples of the casts of this shell from
New Jersey, but no perfect ones. The species attains a rather large size,
Mr. Cor.rad’s example of the species being more than three and three-fourths
inches long by two and a half inches high. No examples which I have seen
furnish any cvidenee of the hinge characters, but the general expression of
the partial casts is much like that of a species of Dosinia, from whicl genus
the distinct inequality and twisting of the valves would serve to distinguish
it. Mr. Conrad states in his description that the right valve is convex and
the left one flat. In the specimen which he used and figured, and which is
now before me, the left valve is about half as convex as the right one, and
both are decidedly bent or twisted near the posterior end, as are those of
many of the divisions of the Zellinide. In the general expression of the
cast there is no feature to distinguish it from a cast of a large Sanguinolaria.

Tha species differs from those which I have referred to C. excavate,
Morton's sp., in the less inequality of the valves, and more decidedly so in
the marlted truncation of the posterior extremity at right angles to the axis
of the sl.ell; alsoin the angulation of the umbonal ridge, as well as in being
much more transverse.

Formation and locality.—In the Lower Marls at Holmdel, New J ersey,
in collections obtained from the Rev. Dr. Riley, and from Burlington, New
Jersey, as marked on the specimen originally used by Mr. Conrad. I have
also seen specimens which, judging from the lithological characters, must
have come from several different localities, but which were not indicated.
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Cyprimeria excavata.

Plate XXII, Figs. 16 and 17,

1

Cytherea excavata Morton. Synopsis, p. 67, PL V, Fig. 1.

Dosinia ercavata (Mort.) Gabb. Synopsis, p. 120. Meek, Check-list, p. 13. Courad,
P. A, N. 8eci. Phil.,, Vol. VI, p. 320,

D, densata Conrad, J. A, N. Sci. Phil., 2d ser., Vol. 111, p, 325, Pl. XXXIV,
Fig. 13 (=Cyprimeria alta Con. Kerr’s Geol. N. C., Appendix, p. 27.)

Not Dosinia donate (Con.) Meek (by error for D. densata). Geol. Surv. N. J., 1868,
p. 727,

Cyprimeria excavate (Morton) Conrad. Am. Jour. Conch., Vol. IT, p. 102, Meelk, Geol.
Surv. N. J., 1868, p. 727,

Shell, as shown by internal casts, of medium size, transversely or trian-

- gularly subeircular in outline, with distinetly unequal valves, the right

being prominently convex on the umbone and the left depressed convex,
becoming concave toward the front from the twisting of the valves, and
marked along the posterior slope by a faint plicature or depressed sulcus.
Beak small and appressed, curved anteriorly and subcentrally situated, the
anterior side somewhat excavated or concave, cardinal margin arcuate, and
the bordets of the valves generally curved. Surface of the shell, as far as
can be judged from the casts, marked by concentric lines.

The casts which I have referred to this species are more circular than
those pertaining to A. densata Conrad, and of smaller size and decidedly
shorter, with more erect beaks, and apparently more unegually convex
valves, which show no evidence of the distinctly flattened postero-cardinal
slope. No evidence of 'hinge characters remain on any of the few speci-
mens which I have examined, but the unequal valves, together with the
apparent bending or twisting of the basal portions, would seem to place
them at once among this group of shells. Trom their highly imperfect
conditions, however, no satisfactory proof of generic relations can be ob-
tained. Dr. Morton’s figure is much more triangnlar in outline than any
specimen which I have seen. It is probable that he intended to include
under his species all those from the New Jersey Cretaceous now known
under the several names used. His description is, however, so very vague,
that it is impossible from it to decide which of these forms he had under
consideration. So we must depend entirely on his figure, which is but
little more satisfactory than the description. I have therefore retained for
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his spacies the form which is most erect, as corresponding most nearly to it.
In this respect it is most nearly allied to C. spissa Conrad, although that
one is longer in an antero-posterior direction than any of the specimens
referred to C. excavata.

Formation and localify—In the Lower Green Marls at Holmdel and
elsewhere in Monmouth County, New Jersey. Dr. Morton’s specimen was
from Arneytown, New Jersey.

Cyprimeria Heilprini, n. ep.

Plate XXII, Figs. 14 and 15,

Sheli of medium size, transversely elliptical in outline, and very decid-
edly inequivalve, but nearly equilateral, as seen in the condition of inter-
nal casts. Beaks prominent and 1'1e:irly. or quite central. Right valve
much the most convex, and the left concave toward the front, giving a
decided cu:vature to the basal line as seen on the edge of the cast. Mus-
cular scars large and well marked; no pallial sinus. The hinge-plate has
been quite vhick, and the teeth large and strong, as evinced by the broad
depression along the cardinal line of the cast. Surface features unknown.

"This spacies has somewhat the external form of C. appressa Conrad,
but has been a much deeper or more ventricose shell, with proportionally
more elevated and prominent beaks. It is also somewhat related in form
to O. densata, but is_ proportionally more transverse and more equilateral
than any specimen of that species observed. Although I have seen but a
single individial cast of it, the features are so marked and prominent, that
I have not hesitated to describe it as a distinct form. .

Formation and locality.—In the lower beds of the Lower Green Marls at
Crosswicks, New Jersey. From the collection of the Academy of Natural
Sciences of Philadelphia.

Cyprimeria spissa.
Plate XXII, Fig. 18.

Cyprimeria spissa Conrad. Am. Jour. Conch,, Vol V, . 44, PL I, Fig. 9.

The specimen figured in this report is the only one which I have seen

. that will in any dagree correspond to the figure given by Mr. Conrad of his
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C. spissa, and there is considerable difference between them even then; but
it is impossible in the absence of his type specimen to say how imperfect it
may have been or how near the figure may represent it. In this latter
respect, however, it is only fair to say that in general features his figures
are very expressive. The cast which I have figured and referred to the
species is oblately circular in outline, a little wider than high, with a small
apex, rather prominently convex disk, and with a posterior constricting
furrow in the line of the advancement of the muscular scar which is less
distinctly marked than on his figure, and the pallial line is also not so
marked. The posterior scar is distinct, of a large size, while the anterior is
scarcely visible. The shell lacks the angular anterior end, and is much
wider posteriorly than Mr. Conrad’s figure. Still, I am strongly inclined
to believe it belongs to the same species. They both present much the
appearance of specimens of Lucina rather than Cyprimeria, but the one here
described may readily be imagined to have been twisted in an antero-pos-
terior direction.

Formation and locality.—Mr. Conrad’s specimen was from Crosswicks,
New Jersey, while the one here used is from the Lower Marls at Holmdel,
Monmouth County, New Jersey, and is from the collections of the Rev. Dr.,
Riley. ' |

Genus DOSINIA Scopoli.

Dosinia Gabbi, n. ap.

Plate XXII, Figs. 4 and 5.

Shell of medium size, not exceeding one and one-eighth inches in its
greatest diameter, subcircular in outline and moderately gibbous, with pro-
jecting beaks, which are directed forward and slightly incurved. On the
internal cast there are evidences of two cardinal teeth in each valve, hut
none of any laterals. The muscular imprints are large and but faintly
marked, and the pallial line is deeply sinuate; the sinus deep and angular
and directed upward and forward. The cardinal margin is deeply inflected
as if for a wide hinge plate or ligament, and the edges of the depression
sharply angular. The surface of the cast bears evidence of strong concen-

tric undulations on the outer half of the shell. Some imperfect valves pre-
4418 MoON 0——11
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serving the shell, which I suppose to be one of the same species, have the
same general form, with very thin shells, smooth or only marked with fine
concentric lines and oceasional varices of growth, all are imperfect at the
beaks and hinges. The cardinal margins are very sharply and deeplyinflected,
but none of the hinge features are preserved so as to be determined.

I find no description or figure answering to this species. "The speci-
men used for illustration I found in the cabinet at Rutgers College, marked
“ Mysia gibbosa Gabb” in what was supposed to be Mr. Gabb’s own hand-
writing. But the specimen differs very materially from Mr. Gabb’s figure
cited under ZTenea pinguis Con., and also from the specimens which I have
referred to that species, in being much less gibbous, less erect, rather more
transverse, and in having the postero-cardinal margin in the cast even more
strongly inflected, . The shell is, I think, as nearly a true Dosinia as any
found in the Cretaceous formation, and certainly does not belong to the
gonus Mysia Leach, as it has a deeply sinuate pallial line, which that genus
does not admit, and it appears to possess all the requisite features of Dosinia
so far as they can be made out.

Formation and locality.—In the Lower Green Marls at Burlington and
Freehold, New Jersey, received, as indicated on the labels, from 8. J. Ger-
main and D. Bishop; also in the cabinet of the American Museum of Nat-
ural History. The specimen preserving the shell, identified as the same
with the casts, are from Upper Freehold, New Jersey, from collections
made by Dr. Bruere. '

-

Doainia ? erecta, n. gp.
Plate XVIII, Figs. 17-20.

Shell small, less than an inch in height, and quite erect, being nearly
equilateral and ovate in outline, the widest part opposite or below the
middle, with appressed valves, most gibbous néar the umbones, the beaks
small, erect, and moderately approximate. Cardinal margins of the valves
strongly and sharply inflected, most strongly and largely so on the ante-
rior side. Surface of the valves marked only by fine irregular concentric
lines of growth, and the substance very thin and fragile. Hinge charac- -
ters unknown. Muscular imprints small and obscure, and the pallial line

unknown.
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The shell somewhat closely resembles Dosinia (abbi, herein described,
in the delicacy of the valves and the inflection of the cardinal margins, but
is quite distinct in the form of the outline, that one being broader, rounder,
and less erect. There may be considerable doubt as to the generic rela-
tions of this species, as none of the generic features have been clearly as-
certained, and the reference is made entirely from the external appearances
of a few shells destitute of the most of the cardinal portions, and one in-
ternal cast, on which the markings are so faint as not to be considered reliable.

Formations and localities.—From the Lower Green Marls at Upper
Freehold, New Jersey, and from near Marshallville, New Jersoy.

Genus TENEA Conrad. 1871,

(Am. Jour. Conch., Vol. VI, p. 72.)

! Tenea pinguis.
Plate XXII, Figs. 1-3.
Tucine pinguis Conrad. J. A, N. Bei., Phil., new ser., Vol. IT, p. 275, P1. XXTV, Fig. 18.
L, pinguis (Con.) Meek. OCheck-list, p. 12; Geol. Surv. N. J., 1868, p. 726. Gabb,
Synopsis, p. 138.
Diplodonta parilis Conrad. J. A. N. 8ci,, Vol. IV, p. 278, P1. XLV, Fig. 16 {by
error given Fig. 8 in text, p. 278).
Mysia gibbosa Gabb. J. A. N. Se¢i,, Vol. IV, p. 302, Pl. XLVIII, Fig. 17 (not fig. 18).
Tenea parilis Conrad, Jour. Am. Conch., Vol. VI, p. 73, P1. III, Fig. 12. Kerr's Geol.
Rept. N. G, p. 8, Appendix, PL II, Fig. 25.
T.  pinguis (Conrad) Gtabb. P. A. N, 8., 1876, p. 307.

Specimens of small size. Casts nearly circular in outline, but a littlé
higher than long. Valves very gibbous, inflated on the umbones. Beaks
large and elevated, rather strong, incurved forward; cardinal line arcuate
behind and excavated in front of the beaks. On the posterior side the
cardinal border is deeply sunken, showing the existence of a rather wide
orinflated hinge plate. Muscular scars rather large and but faintly marked;
pallial line deeply and angularly sinuate, the sinus directed upward, point-
ing nearly toward the apex of the cast.

The specimens which preserve the shell, and used by Mr. Conrad as
the types of the genus Tenea, are smaller than most of the casts observed.

The surface is comparatively smooth, or marked only by fine concentric
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lines of growth. On them the posteror-cardinal margin is seén to be
slightly inflected, but the front is thin and sharp, showing not the least
tendency to form a lunule. The specimens, some of which are partial casts,
do not show the pallial sinus very distinctly, but faint indications of it can
be traced among the lines caused by fractures in the shell. The hinge feat-
ures show the V-shaped tooth beneath the beak described, with an elon-
gate depression in front and an oblique elongate ridge behind it in the left
valve, snd the right valve shows evidence of a Dbifid tooth beneath the
beak, with a very narrow pesterior tooth behind. From these characters it
will be seen that the shell belongs to the Dosinine and not to the Unguli-
nide, as placed by some authors; but the general features of the shell are so
nearly those of Thetis Sowerby that there would hardly seem any neces-
sity of forming a new genus forit. As several authors have, however,
proferred to adopt Tenea, I have retained it under that designation.

Formation and localities.—Found in the micaceous clay at the base of
the Lower Marls at Haddonfield, Mr. Conrad’s types of I parilis. It also
oceurs at Holmdel, Upper Freehold, near Burlington, and at Frechold, New
Jersey. It is also found in Delaware, and I cannot distinguish between
these casts and many of those of the same form which occur in the Eocene
layels of -he Upper Green Sands at Farmingdale, Shark River, and near
Now Egypt, New Jersey.

TELLINIDA.

Genns TELLIMERA Conrad, 1871

(Am. Jour. Conch., Vol. VI, p. 73.)

Tellimera eborea.

Plate XXIII, Figs. 12 and 13.

Tellina (Tellu.zmem) cborea Courad. J. A. N. Sei,, new ser., Vol. IV, p. 278, PL XLVI,
fig. 14, Meck, Cheek-list, p. 14.
T, - cborea (Conrad) Gabb. Synopsis, p. 173.
Tellimera eborea Conrad, Am. Jour. Conch., Vol. VI, p. 73.
Shell sneall; the largest specimen used measuring only about eleven-

sixteenths of an inch in length. Form triangularly ovate or subtriangular
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and very depressed convex. Beak small, appressed, and situated considerably
nearer to the posterior end. Anterior end rounded, gradually sloping from
the beak to near the point of greatest length; basal margin broadly curved,
and the posterior end truncate below, and obliquely sloping, with a slight
convex curvature, from the beaks to the postero-cardinal angle. Postero-
umbonal slope flattened, and marked by a very faint angulation of the
surface. Surface of the shell marked by fine but regular, increasing, flat-
tened, concentric ridges, which are separated by narrow impressed lines, and
are abruptly bent upward in crossing the nmbonal ridge.

The shells are all broken at the apex and along the postero-cardinal
margin, so that the hinge features are not perfectly seen. I have drawn a
figure of them of about twice the natural size, as well as I can make them
out. The characters are so very obscure that I shall not undertake to
discuss their relations from what can sce of them. Dr. Stoliczka in speaking
of it considers it as very closely related to the genus Angulus, another
division of the Tellinidce, but the specimens which I have seen do not afford
material for comparison. _

Formation and locality—Mr. Conrad’s types were from Alabama. The

specimens used in the above description are marked Haddonfield, New Jer- -

sey, and are borrowed trom the collection of the Academy of Natural Sci-
ences, Philadelphia. They are much smaller than that figured by Mr. Con-
rad. There are some internal casts from the micaceous clays beneath the
Lower Marls at the Rev. G. C. Schanck’s pits near Marlborough, New Jersey,
which I have referred to the same species, as they have the same form and
_ a faw of the surface markings, but they show none of the internal features.

Genus LINEARIA Conrad, 1871,
{Am, Jour, Conch,, Vol, VI, p. 73.)
Linearia metastriata.

Plate XX1II, Figs, 6 and 7.

. Linearia metastrinate Conrad. J. A. N, Sci,, new ser., Vol. IV, p, 279, PI. XLVI,
Fig. 7. Gabb, Synopsis, p. 137. Meek, Check-list, p. 14. Also as peneric
illustration, Am. Jour. Conch., Vol. VI, pp. 73 and 74, PL 111, Fig. 11.

Shell small, the largest individual seen (a cast) measures a little more
than an inch in its transverse diameter. TForm of the shell broadly and
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quite regularly transversely ovate, widest across the anterior end, with

very small, appressed beaks, but slightly rising above the hinge margin

and almost centrally situated. Valves very depressed convex. Surface of
the shell marked by rather fine, regularly increasing, concentric ridges,
which are elevated, and separated by sharply depressed spaces of nearly
equal width. These are crossed by radiating ridges, which are strongest
for a short distance from the anterior end and on the postero-cardinal slope,
being sharp and coarse on the latter part, but broad and gently rounded on
the anterior end; while on the middle of the valve they are much finer
and very subdued, scarcely appearing except in the depressions between
the concentric ridges, and barely observable without the aid of a glass.
This shell seems to have been Mr. Conrad’s type of the genus
Linearia, as far as the structure of the hinge is to be considered, the characters
of which ke appears to have obtained from the Haddonfield specimens;
while the species was first described from examples of small size, from
Snow Hill, N. C. The hinge-plate, as shown in the New Jersey shells, is
rather wide, the cardinal teeth are seen to be two, narrow, oblique, and
slightly diverging, directed anteriorly, the posterior of the two strongest
and rather rounded on the back in the right valve, with a long, shallow but
distinct pit distant from the beak on each side, representing the laterals of
the left valve. The muscular impressions are large and shallow, while the
pallial line is invisible on any of the specimens which I have examined;
but Mr. Conrad says ‘“the pallial sinus is rounded and extends to a direct
line between the apex and ventral margin, according to D’Orbigney’s fig. 5,

and beyond that point in fig. 17,” referring to some one of D'Orbigney’s-

works which he does not cite. In the specimen, of which I have figured the
interior, the pallial line is entirely covered with a paper pasted over the
inside of the shell, to hold together the many fragments into which it has
been broken, so that I dare not attempt its removal.

Formation and localities—The larger cast figured is from Holmdel,

New Jersey, in a collection made by the Rev. Dr. Riley. The shells are-

from Haddonfield, and Conrad’s type of the species was from Snow Hill,
North Carolina.
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Linearia contracta, n. sp..

Plate XXIII, Fig, 5.

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 inconspicuous.
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 con-
centric grooves parallel to the mﬁrgin of the shell. :

This species differs from L. metastriata in being proportionally longer,
in the abrupt contraction of the posterior end, in its ovate instead of oval
form, greater convexity, and in being marked by radiating strize throughout
instead of having the central part of the valve nearly or quite destitute of
this marking. _

Formation and locality—In dark micaceous clay marls at the base of
the Lower Marls, at Holmdel, New Jersey.”

Genus ZORA Conrad, 1871.

(Am. Jour. Couch., Vol. VI, p. 72, 1871.)

ZBora cretacea.

Plate XXIIT, Figs. 16 and 17.
Ziora cretacea Conrad. Am. Jour. Conch., Vol. VI, p. 72, PL. I1I, Fig. 8.

Shell small or below a medium size, longer than high, and subtriangu-
lar or triangularly elliptical in outline. Valves convex, with small sub-
central beaks, which are nearly opposite the middle of the valves; cardinal
margins sloping from the beaks at nearly an equal angle on the opposite
sides, and forming with each other an angle of about one hundred and
twenty degrees, the anterior side a little excavated in front of the beak. -
Anterior margin of the valve more sharply rounded than the posterior, and
the basal line broadly curved. Surface of the shell marked by irregular \
concentric lines of growth only.
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The general expression of this shell when viewed externally is Muctra-
like, and, were it not for a knowledge of the hinge, might readily be
supposed to belong to that genus; but internally the hinge differs very
matesially. Dr. Stoliczka, in copying Mr. Conrad’s generic description,
very properly corrects the V-shaped tooth of the left valve to an A-shape,
and places the genus under the Tellinide, where it probably belongs, not-
withstanding its Mactra-like appearance, as it does not possess an internal
cartilage plate.

Formation and locality—In the micaceous clays of the Lower Marls at
Haddonfield, New Jersey. Borrowed from the collection of the Academy
of Nutural Sciences, Philadelphia,

Genus AANONA Conrad, 1871.

{Am. Jour. Conch., Vol. VI, p. 74.)

Znona Bufaulensis.

Plate XXIII, Figs. 2 and 3.

Tellina. Eufaulensis Conrad. J. A. N. Sei., Vol. IV, p. 277, P1. XLVI, Fig. 15. Gabb,
Synopsis, p.173. Meek, Check-list, p. 14,
Ainone Bufaulensis Con. Am. Jour. Conch., Vol VI, p. 74, Stoliczka, Pal. Indica, p.482.
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 “ine; 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 distinctly circumscribed lunule. In the interior the hinge-
plate is very narrow, with a single small cardinal tooth in the right valve
and very small and narrow lateral teeth. Muscular markings unknown.
This species differs from ZFnona papyria Conrad, principally in the
even, smooth, or semi-polished surface, that one being without polish.and
marked with uneven concentric lines of comparatively great strength; also
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in the want of the flattening of the shell on the shorter end, and in the
greater thickness and firmer substance of the shell. The shell occursin the
collection of the Academy of Natural Sciences, Philadelphia, labeled, in
Conrad’s writing, Temesa Lufolensis, but corresponds to the figure of Tellina
Lufalensis given in the Journal of the Academy of Natural Sciences, as
above cited, except that it is a right instead of a left valve, and is slightly
imperfect at the anterior end. The shell cannot be mistaken for a species
of Tenera, and I find no reference to the genus Temesa. There can be no
question, however, in regard to the identity of this specimen with that
described as Ainona Eufaulensis.

Formation and locality—In the micaceous clays below the Lower Green
Marls at Haddonfield, New Jersey. Mr. Conrad’s type of the species Tellina
Tufaulensis (afterward changed to ZEnona Eufaulensis) was from Eufaula,
Alabama. There are casts of small shells of a character similar in form to
this amoyg collections from Mr. &chanck’s pits near Marlborough, but it is
difficult to identify positively such imperfect material.

ZBnona papyria.
Plate XXIII, Fig. 4.

Ainona papyria Conrad. Am. Jour. Conch,, Vol. VI, p. 74.

Mr. Conrad’s description of this species is as follows: “Subelliptical,
inequilateral, extremely thin in substance, convex, anterior side narrowed;
posterior end obliquely truncated ; ventral margin regularly curved ; surface
marked by microscopic concentric lines. Length, § inch.”

A single right valve, marked with the name Zellimera papyria Conrad,
exists in the collection of the Academy of Natural Sciences, Philadelphia,
which agrees closely with the above description. As I can find no descrip-

tion or reference to such a species under that generic name, I am led to
suppose this shell was at first considered as a Tellimera, but subsequently
placed and deseribed under ZEnona without changing the label.  The spee-
imen has now lost all the beak and cardinal parts, and I can only give a
restored figure of the outside of the valve. It is very much elongated
transversely, and of an elliptical form, as well as extremely thin in substance.

4
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The surface markings are very fine, and represent lines of growth only. It
is probable that some of the many small indistinet casts from the micaceous
clays beneath the Lower Green Marls at the Rev. G- C. Schanck’s pits, near
Marlborough, N. J., may belong to this species; but so far I have not seen
anything so transversely elongated.

Formation and locality—The specimen above described is from Had-
donfield, New Jersey, from the micaceous elays at that place.

Genus CORIMYA Agassiz.

Corimya tenuls, n. sp.
Plate XXIII, Figs. 9-11.

Shell small in size, the largest individual cast observed measuring
scarcely one and a quarter inches in length. Form triangularly-elliptical,
with nearly central beaks, from which the cardinal margins slope rapidly
on each side, the extremities being nearly equally rounded, but the posterior
narrower than the anterior, and the postero-cardinal margin very slightly
contracted near the beaks. The valves have been depressed convex, unequal
and slightly twisted, the right valve less convex than the left, and its basal
margin concave as viewed on thé basal edge. Surface of the cast marked
by concentric undulations, indicating a somewhat distinctly undulated shell
surface. Muscular scars as indicated on the casts rather large, the posterior
one bounded on its inner side by a depressed groove indicating a ridge on
the inside of the shell; much the strongest on the right valve. No evidence
of a pallial sinus has been seen on any of the specimens. The surface of
the disk of the cast, on those which indicate a thickening of the shell, is
marked by radiating vascular lines, most distinct on the posterior side of the
beaks, and evidences of a few radii on the anterior third.

The internal casts of this species are not uncommon at several locali-
ties of the Lower Marls, and are extremely ZTellina-like in their characters

~and appearance. They occur of all sizes, from half an inch in length to
that of the largest one above mentioned, and are usually thin, flattened
specimens, often with but little character by which they can be recognized,
The more ventricose and larger individuals closely resemble casts of Peri-

1
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plomya elliptica, which I think ought also to be placed under the genus
Corimya, but they are never so ventricose and never so much constricted

behind the beaks as are casts of that species, so that their triangularly-
elliptical outline will always readily distinguish them. They also bear
considerable resemblance to casts of Linearia metastriata Conrad, from |
which it will be difficult to distinguish them if ever found associated. The
slope of the cardinal margin and the impressed groove bordering the mus-
cular impression, as well as the inequality and twisting of the valves, will be
a guide in determining their relations. There can be no question, I think,
about the generic reference of the species, as they correspond in every par-
ticular with both description and figures of the species referred by Prof.
Agassiz to his genus Corimya.

Formation and locality—In the Lower Marl Beds, Upper Freehold, col-

lected by Dr. Bruere, and at Marshallville, Salem County, New Jersey. I
have also seen quite a number of these casts in the collection of the Academy

of Natural Sciences, Philadelphia, from several localities.

DONACINID A

Genus DONAX Linn.
Donax Fordii,
Plate XXIII, Fig. L.
Donaz Fordii Conrad. Am. Jour. Conch., Vol. V, p. 102, P, IX, Fig, 27.

Shell below a medium size for the genus, triangularly cuneate, very
inequilateral, the anterior end being nearly twice as long as the opposite.
Valves ventricose, the extremities sharply rounded, the anterior broadest at
the end. Surface of the shell polished and marked by fine radiating im-
pressed lines, which strongly and deeply crenulate the margin of the shell.

This shell is so exactly a representative of the living species common
along the Atlantic coast that it would be extremely hazardous to its specific
distinction to institute comparisons. The specimen is very imperfect in
form, having had the beaks crushed in and the shell partially exfoliated;
but the characters are suﬂicienﬂy preserved to establish at once its relations.
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The figure given by Mr. Conrad, cited above, is much too equilateral, and
does not represent the specimen in hand, which is the only one known, and
that from which his figure was made. '

Formation and locality.—In the micaceous clays below the Lower Marl,
at Haddonfield, New Jersey. From the collections of the Academy of Natu-
ral Sciences, Philadelphia. :

MACTRIDA.
Genus VELEDA Conrad, 1871.

(Am, Jour. Conch., Vol. VI, p. 74.)

Veleda lintea.

FPlate XXTII, Figs. 18-21.

Cardium {Protocardium) linteum Conrad. J. A.N. 8ci., Phil,, new ser., Vol. I'V, p. 278,
Pl. XLVI, Fig. 17.

C. lintewm (Con.) Gabb. Synopsis, p. 107,

Veleda lintea Conrad. Am. Jour. Conch., Vol. VL, p. 74.  Geol. Surv. N. Car. (Kerr's),
p. 8, of Appendix, Pl I, Fig, 26,

Cymbophora lintea (Con.) Gabb., P. A. N, 8ei., 1876, p. 506.

Shell small, subtriangular in outline or somewhat transversely elongate-
triangular.  Valves (left ones only seen) moderately ventricose, most prom-
inently so on the umbones and anterior to the middle; beaks proportionally
large, situated a little posterior to the middle of the length; anterior end of
the valves largest, rounded on the margin; basal line having a broad regu-
lar curve, and the posterior end obliquely sloping from the apex of the
valve, and a little more squarely truncate just above the basal angle. Um-
bonal ridge angular, but not carinate, rather decidedly marked, and the pos-
terior slope somewhat abrupt. Surface of the left valve marked by very
fine, but regularly increasing, even concentric ridges, which are separated
by very narrow deep lines. Along the posterior umbonal angle there is
one or possibly two faint radiating lines, one forming the crest, the other
posterior to it, but faint.

The form and general appearance of these shells, in the orly two im-
perfect examples which I have seen, is much like the smaller valve of a
Corbula, and would be commonly considered as such unless the hinge were

«
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observed. Mr. Conrad at first supposed it to be a Protocardium, but subse-
quently made it the type of his new genus, Veleda. The hinge.features on
the specimens which I have before me are very imperfeet, although I am
inclined to think they furnished the material for his generic diagnosis. He
describes them as follows: ‘“Equivalved. Hinge character; left valve with
a V-shaped cardinal tooth under the apex, and three compressed teeth, pos-
terior one elongated and parallel with the dorsal margin, cardinal plate
channeled, deeply so anteriorly.” T have drawn the features of the hinge
as near as practicable, enlarged, from the best individual of the two, just as
it was prepared by Mr. Conrad, and shall offer no comments as to the value
of his genus. Among some imperfect casts which I have referred to the
same genus there is one which shows the cardinal margin to have been
strongly grooved in front and behind, and on one, which is of a right valve,
the posterior side shows two ridges, representing a double groove on that
side, the outer one the smallest of the two.

Mr. Gabb (loc. cite.} says there is no difference between this species and
the typical form of his genus Cymbophora, described in the Paleontology of
California, except that of size and the peculiar cross-striations of the lateral
teeth, the latter feafure not having been observed in the California speci-
mens.  As there would appear to have been some doubt in his own
mind as to their absolute identity, and as his observations were made on
specimens identified from Georgia, I think it best to leave it as Mr. Conrad
placed it until more positive information is obtained..

Formation and locality—DMr. Conrad’s original type of the species was
from Tippah County, Miss, Dr. Toumey’s collection, while his generic
types are marked Haddonfield, New Jersey. The internal casts mentioned
under the remarks above are from the micaceous clays beneath the Lower
Marls, at the Rev. G. C. Schank’s pits near Marlborough; New Jersey State

cabinet.
Veleda Tellinoides, n. ap.

Plate XXIIT, Fig. 23.

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
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depressed convex with small appressed beaks and a slight angulation pass-
ing 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. Muscular scars proportionally large and moderately dis-
tinet, and an indication of a rather deep sinus in the pallial line.

This species differs from V. lintea in the more transverse form, less an-
gular umbonal ridge, which is also situated nearer to the cardinal border;
in the less elevated form and more arcuate basal margin, and also conspic-
wously in want of the coarse, regular, concentric markings of the surface
seen on that one. In regard to its generic affinities there may be a little
doubt, as the hinge has been much less thickened and consequently the im-
pressions of the teeth are less conspicuous and consequently less certain.

Formation and locality—In the dark micaceous clays below the Lower
Marls at the Rev. G. C. Schank’s pits near Marlborough, Monmouth County,
New Jersey. From Professor Lockwood’s collection.

Veleda transversa, u. ep.
’ Plate XXX111, Fig. 22.

Shell transversely elliptical, about three-fifths as high as long and very
depressed convex; beak, as seen on internal casts, rather prominent and
pointed, situated at or a little behind the anterior third of the entire length
of the shell; umbonal angle very distinct but not elevated ; basal and car-
dinal margins nearly equally arcuate, the anterior end broadly rounded and
the posterior obliquely truncate, being longest at the point where the um-
bonal ridge cuts the margin. Surface of the shell marked by regular, even,
concentric ridges, about five of which occupy an eighth of an inch in width
near the basal margin of the specimens figured. Hinge-line unknown,
except the short lateral teeth on each side of the beak shown by the linear
depressions on the cast.

‘I'hisspeciesisnearly of theform of ¥.tellinoides, but is lesspointed behind,
has & more prominent and more angular umbonal ridge, and the beak is some-
what moredistant from the anterior end, and the surfuce more coarsely striate.

Formation and locality.—In the dark micaceous clays below the Lower
Marls at Marlborough, New Jersey, in Mr. Lockwood’s collections from that
place.
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ANATINIDA.

Genus PHOLADOMYA, Sowerby.

Pholadomya octidentalis.
"Plate XX1Y, Figs. 1-3.
FPholadomya occidentalis Morton. Synopsis, p. 68, P1. VIII, Fig.3. Gabb, Synop. Cret.
Form., Meek, Smithson. Inst. Check-list, ete.

Shell of rather more than medium size, ovate in outline and very ven-
tricose, and as far as can he safely determined from all the specimens which
I have seen the valves closely meet at both extremities. Beaks large and
broad, incurved so as to be nearly in contact, but not prominent, resting
only moderately above the hinge-line, and situated well forward. Hinge-
line straight, nearly two-thirds as long as the shell and bounded by a rather
distinet and broadly excavated cardinal area, the limit of which near the
beaks on each side of them is distinctly angular. Anterior end of the shell
obliquely truncated; posterior end more narrowly rounded, and the basal
margin strongly curved, being a little gibbous in its curvature near the
middle of its length.

Surface of the specimens, the shell never being preserved, is marked
by strong radiating ribs, which are most numerous and most closely arranged
near the middle of the valves and gradually become more distant toward
each extremity, those on the extreme anterior end and those near the
postero-cardinal border being nearly or quite twice as far apart as those on
the middle of the valve. On many individuals every other ray along the
central section of the valve, and sometimes extending well toward the pos-
terior, ig seen to die out before reaching the beak. By this arrangement
the disk of the shell has been divided indistinctly into three sections, marked
by the simple spaces between the rays on each end, and by having inter-
calated rays between on the central space. On the most perfect individual
used, figured on the plate, which is about three and a half inches in length,
there are about thirty ribs determinable, and on the smaller one figured
only about twenty-seven can be counted. The casts also show strong con-
centric lines of growth, which in crossing the rays gives them a strongly
wrinkled or nodose and sometimes a distorted and flexuose character.
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It is even more than probable that the shells of this species, when per-
fect, have -been gaping at the posterior, if not at each end; but all those
which I have seen have been more or less compressed and imperfect, so
that their closed character cannot be said to be certainly determined. As
they appear to possess all the features of the typical forms of the genus in
other respects, it would be safe to assume they have been somewhat gaping,
at least posteriorly. On the large specimen figured, which is the property
of the Am. Mus. of Nat. History, New York, the anterior muscular imprint
is seen to be of large size near the anterior end, but only faintly marked.

Formation and localities—The species is found at Monmouth, Burling-
ton, and other localities in the Lower Green Marls of New Jersey, and is
credited by Mr. Gabb to Delaware and to Mississippi. The original figure
given by Morton, loc. ¢it., is very erroneous in all its details, having but little
resemblance to any specimen which I have ever seen.

Pholadomya Roemeri n. sp.
Plate XKI;V, Fig. 4.

Shell rather small for the genus, being only about two inches long.
Valves very convex, with moderately tumid beaks, which are nearly termi-
nal; form obliquely ovate in outline, somewhat wider behind the middle
than in front, exclusive of the beaks. Hinge-line rather long. Surface of
the shell marked by thirteen radiating ribs, which are sharp and elevated,
and are separated by broad concave interspaces. Those on the anterior
end of the shell are distant and curved forward, whilé those on the body of
the shell gradually decrease in distance as they progress backward. There
are also very distinet and proportionally distant concentric strise marking
the shell, forming slight nodes on the radii where crossing them.

This species, so far as seen, is smaller than P. occidentalis Morton, and
is less regularly oval in outline, being more elongate. The radii are much
less numerous, in fact are less than half as numerous as is usual on that
species. It approaches much more nearly in form and character to L. peder-
nalis Romer, from Texas, but does not possess the prominent beaks of that
species, and has rather more radii, that one having only six or seven.
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Formation and locality.—In the micaceous clays below the Lower Marl
. Bed, at the Rev. (. C. Schank’s pits, near Marlborough, Monmouth County,
New Jersey.

Genus PERIPLOMYA Conrad,

Am. Jour. Conch., Vol. VI, p. 76 = Leptomya Con., Am. Jour. Conch., Vol. 111, p. 15.
Feriplomya elliptica.
Plate XXIII, Figs. 14 and 15.
Anatina elliptiea Gabb. P. A.N. 8, Phil., 1861, p. 324. Mecek, Check-list, p.15. Geol.
Surv. N, J., 1868, p. 727,
Periplomya elliptics Gabb. P. A. N. 8., Phil,, 1876, p. 303,

Shell small, inequivalve, and very inequilateral, subovate in outline,
largest across the anterior side of the beaks, and strongly constricted just be-
hind them, the posterior end being narrowed 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
hasal 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 back-
ward, 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 Iunule
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.

This appears to be a rare form of shell in the Cretaceous strata of
America, only a very few individuals having been observed by any one.
I have seen only two individuals besides Mr. Gabb’s type, but the latter
author speaks of Mr. Conrad having seen three specimens. The generic
relations of the species are somewhat obscure, as none but internal casts
have been found, which do not retain the features of the hinge. Mr. Con-
rad appears to have identified it positively with his genus Periplomya for
Mr. Gabb, but T can see no valid reason why it should not be placed under
Agassiz's genus Corimya, 1843, a genus which occurs in Europe in the Cre-

taceous and Jurassic. There certainly seems to be no difference in the form
4418 MON 9 12
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of the casts, unless it be in the absence of the internal rib, which is described
as occurring in the right valve of some specimens of that genus, bordering
the musecular impression. Prof. Agassiz refers Corimya to the Isocardes, but
its affinities are certainly with A#nating, as they have been placed by later
authors. :

Formation and locality—In the Lower Green'Marls at Mullica Hill and
Holmdel, New Jersey.

Genus CERCOMYA Agassiz.
Cercomya peculiaria.
Plate XXIII, Figs. 24 and 25.

Inoceramus peeuliaris Courad. Am. Jour. Conch,, Vol. V, p. 43, P1. I, Fig. 13.
Cercomya peculiaris Conrad, Am. Jour. Conel., Vol. VI, p. 76.

A single fragment of a cast of one valve only has been seen of this
species, and that altogether too impeﬁ'ect to afford means for positive ge-
neric reference. The form somewhat resembles species of Cercomya Agassiz,
but is by no means unquestionable, and is fully as much like Thracia.
The form has been subtriangular, with an obliquely truncated anterior end,
slightly gaping; the posterior part of the shell more elongated, slightly
curved, and more widely gaping. Valves moderately convex and strongly
furrowed concentrically. On the left valve there is evidence of a propor-
tionally wide hinge-plate, with a large deep ligamental cavity beneath the
apex. No evidences of teeth or teeth-like projections are preserved, as only
the impression of the under surface of the plate is shown.

Formation and locality.—In the lower portion of the Lower Green Marls
at Crosswicks, New Jersey.

CORBULIDA.
Genus CORBULA Bruguiére. .

Corbula crassiplica.
Plate XXIII, Fig, 30, '

Corbula crassiplice Gabb. J.A.N. 8Seci., new ser., Vol. IV, p. 344, P1. LXVIII, Fig. 25.
Synopsis, p. 110. Meek, Check-list, p. 15. Geol. Surv. N. J., 1868, p. 727.
Corbula perbrevis Conrad.  Kerr’s Geol. Rept. N. Car., Appendix, p. 17, PL II, Fig. 5.

The shells upon which this species is identified from New Jersey are
very small, scarcely exceeding a fourth of an inch in length, the height
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being about the same. Very ventricose on the right valve and of a sub- -

triangular form. Beak large, inflated and enrolled, nearest the anterior end.
Anterior umbonal ridge subangular, and marked by a narrow groove, which
divides the concentric ridges at this point. Posterior end short, with a very
marked fold separating the postere-cardinal slope from the body of the valve,
Body of the valve marked by coarse, strong, and rounded concentric folds,
varying in number according to the size of the shell. Left valve less ven-
tricose than the right, and destitute of the strong folds, or marked only by
irregular concentric lines.

The species bears considerable resemblance to C. Murchisoni Lea, from
the Eocene sands of Claiborne, Alabama. In fact it is quite difficult to point
out characters by which they can be distinguished as seen on the imperfect
specimens which I have examined from New Jersey. These are scarcely half
the length of the one figured by Mr. Gabb in the Journal of the Acadeniy of
Natural Sciences, unless that figure be an enlargement. I have not seen a
left valve in a condition for illustration, and none of the examples show the
interior in a condition to be described, as they are extremely fragile and
will not bear handling. The small specimen figured by Mr. Conrad as C.
perbrevis from North Carolina loc. cit. is so exactly like the New Jersey forms
both in size and general appearance, that the figure would answer perfectly
for an illustration of one of these. In Mr. Conrad’s remark on the generic
relations of this group of Cretaceous Corbulw he appears to consider them
as pertaining to the genus Pachydon Gabb on account of their spiral beaks;
and in the same connection one obtains an explanation of Mr. Conrad's
reasons for the formation of so many genera by that author, in his intima-
tion of a belief ‘““that all life was destroyed at the close of the Cretaceous
era;” a belief not warranted by facts, and one intended to lead a paleon-
tologist into any amount of excess in the formation of genera and species.

Formation andlocality —In the dark micaceous clays below the Lower

Marls at Haddonfield, New Jersey. From the collection of the Academy

of Natural Sciences of Philadelphia.
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Corbula Foulkel.
Plate XXIII, Figs. 27-29.

Corbula Foulkei Lea. Proc. A. N. Sci. Phil., 1861, p. 140. Pawph., p. 41. Meek,
Check-list, p. 18. Geol. Surv. N. J,, 1868, p. 727.

Shell of small size, elliptically triangular in outline, posterior end short-
est and acutely pointed; anterior end rounded, the left valve more extreme
in form than the right, which is more ventricose and higher than the left.
Beaks tumid and incurved, that of the larger valve most distinetly so.  Sur-
face marked by moderately strong coneentric strim and very strong varices
of growth. Substance of the shell thick; teeth only moderate in size;
muscular markings distinet.

As T have not been able to find the original specimens described by
Mr. Lea, I can only infer from his deseription that I have rightly identi-
fied the form, as he does not figure it  The form here described varies some
from the somewhat general characters given, but it is the most common
form found at Fladdonfield, and as both the others recognized at that local-
ity have been figured by their author, I think there can be but little doubt
of the acecuracy of the reference here made.

Formation and locality—In the soft micaceous clays below the Lower
Marls at Haddonfield, New Jersey. Collection of the Academy of Natural
Sciences of Philadelphia.

Corbula subcompressa.
Plate XXIII, Fig. 26,

Corbula subcompressa Gabb. - J. A. N. Sei. Phil., new ser., Vol. IV, p. 394, Pl. LX.VIII,
Tig. 24. Synopsis, p. 111. Meek, Geol. Surv, N, J., 1868, p. 727.

Shell small, transversely triangular, and nearly eqnilateral. Left valve
moderately convex, most inflated along the umbonal ridge and on the an-
terior third; beak small, incurved, appressed; posterior slope moderate and
. the ridge angular. Surface marked by fine concentric lines. Shell thin.
TInterior not observed.

Only a single imperfect left valve has fallen under my observation, and
it so mutilated that the hinge features cannot be obtained.
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Formation and locality—In the soft micaceous clays below the Lower
Marls at Haddonfield, New Jersey. Collection of the Academy of Natural
Sciences of Philadelphia.

SAXICAVIDA.

Genus PANOPEA Ménard.

Panopea decisa.
Plate XXIV, Figs. 5-8.

Panepea deeisa Conrad. J. A, N. Sei,, Phil.,, Vol. 1L, 2d ser., p. 215, Pl. XXIV, Fig.
19. Meek, Check-list Smith. Inst., p. 15.

Glycimeris decisa (Con.) Gabb. Synop., p. 125. Meek, Geol. Rept. N. Jersey, 1868, p.
2n. -

Shell moderately large and ventricose, with moderately large project-
ing beaks, which are sitnated a little nearest the anterior end, widely gaping
at the posterior end and closed anteriorly. Anterior extremity rounded,
longest below the middle, anterior end truncated, projecting near the cardi-
nal line and receding bhelow. Surface of the shell marked by very strong,
broad, conecentric undulations most strongly developed on the middle of the
valves and becoming nearly obsolete on some specimens both anteriorly and
posteriorly. The valves are also often depressed along the posterior umbo-
nal slope, showing a distinet furrow at the bending of the undulations of

the surface at this point.
' The internal features of the species arc not easily made out from the
imperfect casts under examination, the shell having been too fragile to leave
the impressions of pallial line or muscular scars 80 as to be traced with any
degree of certainty. The hinge, however, has been considerably thickened
and has left the imprint of its features on some of the specimens, so that by
the use of gutta-percha its features have been fairly shown. There is posi-
tive evidence of only a single projecting tooth in each valve, which has
been long and incurved, hnt showing that the shell was not indented or
excavated for their reception, as should be the case in Glycimeris, to which
genus Messrs. Gabb and Meek have veferred it. In the right valve, how-
ever, the hinge-fold recedes on the anterior side of the tooth, but not in the
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form of a notch for the reception of the tooth, as it leaves the tooth entirely
free and uncovered, while in the left valve the hinge-fold is entirely straight
on the face. The folds or plates for the reception of the ligament have
been quite large and distinct. Considering the above features I have con-
cluded to place the species back under Panopea, where Mr, Conrad origi-
nally placed it, as the evidence seems to be more in favor of that reference
than to Glycimeris. Dr. Stoliczka also considers it as not belonging to the
genus Glycimeris, judging only from Mr. Conrad’s figure.

Formation and locality—In the Lower Green Marls at Holland, Mon-
mouth County, and near Burlington and elsewhere in New J ersey.

SOLENID A,
Genus SOLYMA Conrad. 1871,

(Am. Jour. Conch., Vol. VI, p. 75.)

Solyma lineolata.
Plate XXV, Figs. 11-13.

Solyma lineolatus Conrad. Am. Jour. Conch., Vol. VI, p. 75, PL 111, Fig. 9. Gabb, Proc.
A, N, Bei., 1876, p. 305.

Shell transversely elongate-elliptical, about twice as long as high, with
subparallel dorsal and basal margins, the anterior end rounded and the pos-
terior end subtruncate, » little longer above than below. Valves convex,
with a very slight angulation along each umbonal slope; beaks large, prom-
inent, nearly centrally situated and projecting somewhat strongly above the
cardinal line. Surface of the shell marked only by fine concentric lines of
growth.- IHinge-plate very narrow and teeth short. Muscular scars, the
anterior only seen, small, obscure, and somewhat elongate.

The shell resembles in its general expression a species of Solecurtus,
with which genus Dr. Stoliczka feels inclined to associate it. There is but
a single imperfect right valve in the collection, and this appears to be the
only one Mr. Conrad used in formulating his genus. The pallial line is not
visible nor is the posterior muscular fmpression, and the hinge characters
are all that are given as generic characters. I know of no other New Jer-
sey Cretaceous shell with which it can be confounded.

NEW JERSEY GEOLOGICAL SURVEY




LAMELLIBRANCHIATA OF THE LOWER MARLS. 183

Tormation and locality—In the micaceous clays of the Lower Marls at
Haddonfield, New Jersey. Borrowed from the collection of the Academy
-of Natural Sciences of Philadelphia.

Genus LEPTOSOLEN Conrad.
(Am, Jour. Coneh., vol. iii, p. 15 and p. 188.)

Leptosolen biplicata,
Plate XXV, Figs. L and 2.
Siliquaria biplicata Conrad. J. A. N. 8., Phil, 2d ser., Vol. III, p. 324, Pl. XXXIV,
Fig.17. Gabb, Synop., p. 170. Meek, Smith. Inst., Check-list, p. 15.
Leptosolen biplicata Conrad. Awm. Jour. Conch., Vol. I, pp. 15,188. Meek, Geol. Rept.
N. Jersey, 1868, 1. 727. Gabb, P, A. N. 8., 1861, p. 304.

Shell of medium size, two and a half to three times as long as wide,
with parailel dorsal and basal margins. Valves quite convex when not
compressed, and gaping at each extremity; beaks small and inconspicuous,
situated within the anterior third of the length; posterior extremity truncate,
a little the longest below the center; anterior end more distinctly rounded,
longest above the middle. Surface of the shell marked by concentric lines
of growth, which are wiry and distinet upon the impressions in the marls,
but indistinet on the internal casts. On the anterior part of the shell there
are two indistinet plica extending from in front of the beaks, one to the
anterior basal angle and the other to the margin of the valve about midway
between the first and the antero-dorsal angle.  On the casts there is a strong
groove extending obliquely across the valve from the beaks to near the
base, gradually widening from its origin and passing gently backward in its
extension, marking the position of an internal rib on the shell. The hinge
features cannot be determined from either of the two imperfect specimens
before me. The larger of the specimens would indicate a shell of nearly
two inches in length with a width of almost five-eighths of an inch.

This species is the type of the genus Lepfosolen, the principal generic
feature resting upon the single direct tooth of the right valve, a feature
which cannot be seen on the internal casts found in this State; and as Con-
rad has not figured this feature so far as I can ascertain, I am not able to
Judge of the validity of the characters.
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Tormation and locality.—The casts which I have described are from the
micaceous clays under the Lower Marl Bed, at the pits of the Rev. G. C.
Schanck, near Marlborough, N. J., in Mr. Lockwood’s collection. There
are also two fragments of shell which are apparently of this species from
the white limestone nodules at the base of the Lower Marl Bed at Marl-
borough, in Mr. Schanck’s collection.  These latter specimens show a strong
posterior umbonal ridge and a thickness of shell which one would scarcely
deem compatible with the characters and tenuity of the shell indicated on
the casts, and may possibly belong to a distinct form.

Genus LEGUMEN Conrad, 1858.

{Jour. A. N. 8ci., Phil,, Vol. 1V, p. 277.)
Legm'nen planulatum.
Plate XXV, F'igs. 3 and 4.
Solemya planulate Con. J. A.N. 8, Phil,, 2d ser,, Vol.1I,p. 274, P1, X X1V, Fig.11. Gabb,
1839, Cat. Invert. Foss., p. 16,

Legumen planulate (Con.) Gabb. Synop., p. 133.
L. planata (Gabb.) Meek. Oheck-list Smith. Inst., p. 15.
L. elliptica and L. appressa {Con.y Gabb. P. A, N. Sci., 1876, p. 304.
Comp. T appressus Conrad.  J. A, N. S, Phil,, 2d ser., Vol. ILI, p, 325.

Shell of small size, transversely elongate, about twice and a half as
long as high, and clongate-elliptical in outline with the extremities rather
sharply rounded. Valves very compressed or flattened, especially so on the
" posterior part. Beaks small, appressed, not projecting, situated within the
anterior third of the length. Surface of the shell marked by proportionally
strong regular concentric strize. The internal cast shows a well marked
gash behind the anterior muscular imprint, the result of an internal rib
similar to that existing in Machera.

In Mr. Meek’s list of New Jersey fossils, given in the report for 1868,
p. 727, he cites two species of this genus as occurring in the State, but does
not mention this one. Mr. Conrad’s type of this species was from Monmouth
County, New Jersey, and is the only one originally deseribed from this
State. Among the fossils from the State which I have examined T have
found none corresponding to the figure given by Mr. Conrad of L. ellipticum,
but to L. appressum, which is not fignred, it seems to be very nearly related,
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but is less contracted in front, giving a wider anterior end, which makes it
appear proportionally longer. As compared with shells of L. ellipticum, from
Tippah County, Mississippi, this one has been more slender in proportion
to its length, with extremities less broadly rounded, and the shell not so
high posteriorly. M. Gabh considers all these forms as only stages of
growth of L. planulatum, to which I do not agree.

Tormation and locality—In the Lower Green Marls at Freehold, and
from the marl pits of G. C. Schanck, Monmouth County, New Jersey.

Legumen appressum,

Plate XXV, Figs. 6-8.

Legumen appressa Conrad.  J. A.N. Sci,, new ser., Vol. ILLp. 325. Gabb, Synopsis, p.
133. Meck, Check-list, p. 15 Geol Surv. N. J,, 1668, p. 727,

See Legumen appressa Conmd Kerr’s Geol. Rept. N, C,, appendtx, p. 16, citing J. A,
N. Sci., Vol. 111, p. 325, PL. XXXTV, Fig. 19, as this species; also the same
figure given as L. ellipticus, J. A. N. 8., loc. cit.

Shell transversely elliptical, about twice and a half as long as high,
with depressed convex valves and small, appressed beaks, which are sitnated
just within the anterior third of the length of the valves. Thickness of the
shell through the valves, in an uncompressed speeimen, equal to two-fifths of
the height from the dorsal to the ventral margin, Anterior end of the shell
narrowed in front of the beaks and narrowly rounded at the extremity; pos-
terior end also sharply rounded, the longest part being above the middle of
the height; dorsal and ventral margins parallel, but each moderately curved.
Ligament proportionally long, imbedded in a narrow, deep escutcheonal
area; lunular depression very slight. Surface of the shell marked by fine,
regular, even, step-like concentric 11dges, strongest on the posterior part of
the shell.

It is somewhat difficult to point out distinctions between the species of
this genus where they are preserved as internal casts only, the markings of
the surface being only partially or not at all preserved, and the form of the
shell scarcely indicated in the parts where most distinet when the shell itself
is examined. So far as [ can distinguish, the casts which I have figured
belong to the L. planulatum, and appear to differfrom the shéll here used in the
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form of the posterior end, and in the narrowing of the anterior portion in front
of the beaks. 'I'he specimen here used is in the collection of the Academy of
Natural Sciences, marked-L..appressus in Mr. Conrad’s handwriting, and is
accompanied by another, without mark, which agrees nearly enough with his
figure of L. cllipticum (J. A.N. S,, Vol. III, PL. XXXIV, Fig. 19) to have been
the one used in making that figure. The two differ not only in the propor-
tional length and height, but in the form of the anterior ends and in the char-
acter of the surface markings, the latter one not having the regular ridges, but
irregular and fasciculate lines. By reference to the citations at the head of
this deseription it will be seen that Mr. Conrad has at different times referred
to IFig. 19 of P’l. XXXIV, J. A, N. Sci,, Vol. I1I, both as L. appressus and L.
ellipticus.  The latter name being first applied to it, I suppose to have been
correct, and the reference later made to have been an error.  Mr. Gabb, in
the Proc. A. N. Sei,, 1876, p. 304, cites all these species under L. planulata,
and considers them identical, considering the variations as different stages of
growth only. It would be difficult to aceount for the contraction of the an-
terior end in front of the beaks on this hypothesis

Formation and locality.—In the dark micaceous clay below the Lower .
Marls at Haddonfield, New Jersey. Collection of the Academy of Nat-
-ural Sciences, Philadelphia. '

Genus SILIQUA Mulilfeld,

Siligua Cretacea.
Plate XXV, Figs. 9 and 10,
-Cultellus cretacea Gabb. Jour. A. N. Sci, P'hil,, new ser., Vol. IV, p. 303, Pl X1, V11I,
Fig. 25 in text (24 on plate).-
Siligua cretacea Gabl. Synopsis, p. 170. Meek, Check-list, p. 15. Stoliczka, Pal.
Indica, Vol. I1I, p. 100. '
Ospriasolen cretacea (Gabb) Meek. Geol. Surv, N. J,, 1868, p. 727,

Shell of moderate size, the internal cast, and the only one known, being
nearly one and three-fourth inches long, and for the genus very convex, rather
strongly curved, and widely gaping at each extremity, the valves only com-
ing in contact in the middle of the basal margin; posterior end most widely
gaping.  Beaks distinet, but not elevated, situated a little within the anterior
sthird of the shell’s length. On the cast they slightly project above the
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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; extremi-
ties rounded, the anterior the most sharply so. Anterior muscular scar
moderately large, triangularly ovate, bordered by a rounded furrow on the .
posterior side, indicating a slightly thickened rib on the interior of the shell,
Posterior scar larger, triangular, and faintly marked. Pallial sinus deep
and extending to near the middle of the shelPs length. Hinge features un-
known. Indications exist on the cast of a divided tooth-like projection on
the left valve, with a socket-like plate on the right.

The species appears to be a very rare one in the Cretaceous beds of
New Jersey, only one individual cast having been seen so far as I can learn.
Mr. Gabb originally described it as a species of Cultellus, but soon after
referred it to the genus Siligua, under which most authors agree in classing
it. Mr. Meek, in his list of New Jersey fossils, first referred it to the genus
Ospriasolen, a reference to or a deseription of which I have not been able
to find in any other work, and do not know what characters it includes, or
if he intended it for this individual shell.

Tormation and locality—In the Lower Green Marls () in Burlington
‘County, New Jersey. Collection of the Academy of Natural Sciences,
Philadelphia.

PHOLADIDA.

Genus PHOLAS Linn,

Pholas cithara,
Plate XXV, Figs. 14-16, .

Pholas cithare Morton. Synopsis, p. 68, P1. IX, Fig. 10. Gabb, Synopsis, p. 166, Meek,
Check-listy p. 16.  Geol. Surv. N. J., 1868, p. 728.

P, pectorosa Conrad.  J. A, N. Sci., new ger., Vol. 11, p, 299, P1. XXVII, Fig. 9.

-Clavipholas cithara (Morton) Meck. Geol. Surv. N, J., 1868, 1. 728,

Martesta cithara (Mort.) Gabb. P. A. N. Sci., Phil,, 1876, p. 304.

Shell triangularly ovate, acutely pointed behind and subtruncate in
Aront.  Valves very ventricose, the depth and thickness when united about
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equal, giving a nearly round section. Anterior umbonal ridge inflated
and nearly subangular in some cases, always sharply rounded, and the
anterior surface somewhat flattened or but little convex. Central region
of the valves sulcated obliquely, more or less constricting the front margin
at about or just behind the center. Hinge-line straight, deeply sunkcen
between the large, inflated, and enrolled approximate beaks. Surface of the
shell marked by strong radiating ribs, numerous but somewhat irregular
posterior to the umbonal angle, but few and distant in front; also by com-
paratively strong concentric ridges, which are distinctly deflected at the
mesial sulcus and pass obliquely upward in front of it. These concentric
ridges form flattened nodes of the radiating ribs by crossing them on the
anterior part of the shell.

I have seen several casts of this species, and notice considerable varia-
tion in their characters, especially in the strength of the surface markings,
in the form of the anterior end, and in the strength of the mesial suleus of
the valves, and especially in the strength and character of a sometimes
deeply impressed but narrow line marking the bottom of the suleus and
dividing the anterior and posterior sections of the shell, it being in some
instances almost obsolete.  Mr. Morton’s type specimen, which I have not
secn, seems to have been very small, and to have had the anterior end
rounded from below, while Mr. Conrad’s tvpe of P. pectorosa is full and
round below and sloping above, while a cast of a single valve which is
figured; appears to have been quite sharply truncate in front and angular
on the umbonal ridge. There is also much difference in the proportional
strength of the two sets of ribs in the different examples.

Formation and locality.—In the Lower Green Marls at Mr. G. C.
Schanck’s mar] pits near Marlborough, New Jersey. Mr. Conrad’s example,
which isthe largest and most perfect individual observed, was collected atl'in-
ton Falls, Monmouth County., by Prof. I. Vanuxem. A single specimen of
medium size in the collection of the Academy of Natural Sciences at Phila-
delphia, placed with the type of P. pecforosa under the same label, appears,
from its lithological character, to have come from the yellow limestone of
the Middle Marl Beds, but may be deceptive in this respect.

'
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Pholas ? lata, n. sp.
Plate XXV, Tig. 17.

Shell large and proportionally very broad between the 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 crushed 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 suleus passing
across the valve from beak to base, reaching the latter behind the middle.
Anterior to the sulcus 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 sulcus 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,
concentric sulci, which extend over the entire surface parallel to the margin
of the shell.

This is a peculiarly formed shell, and does not appear to belong strictly
to the genus Pholas. The only figure of a similar species which I have
been able to find in any work to which I have access is that given on Plate
603, Sow., Mineral Conch., under the name Pholas? compressa, and so given
and retained in all the lists and catalogues to which I have access. The
species is from the Kimmeridge clays of Shotover Hill, England, and is not
quite half as large as the New Jersey specimen, while it is much broader
proportionally and also more strongly ribbed on the posterior part. The
shell undoubtedly belongs to the Pholadide, but certainly cannot be a true
Pholas ; but as there are none of the hinge features present on the specimen,
or even the entire external form, I do not think it prudent to suggest a

generic name.
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Formation and locality—In the Lower Green Marls at Marlborough,
Now Jersey. In the collection at Rutgers College, New Brunswick, New
Jersey.

Genus MARTESIA Leach.

Martesia (Pholas) cretacea.
Plate XXV, Figs, 20-23.

Pholas eretacea Gabb. Jour. A. N. Sci,, new ser,, Yol. IV, p. 393, P1, LXVIII, Fig. 18.
Proc. A. N, S., 1861, 324.
Martesia cretacea Gabb., Proe, A, N. 8., 1876, p. 304.

The tubes or casts of tubes from which this species was described are
from three-fourths of an inch to one and a quarter inches in length by about
three-eighths of an inch in diameter at the larger end of the largest. The
hasal end is convex and the shaft of the tube regularly tapering. These
perforations have been in wood, which is now replaced by pyrite, and none
of them show any indications of the shell or markings by which its nature
can be determined. There is, however, a specimen in the Academy’s collec-
tion, marked as of the same species in what appears to be Mr. Gablb’s hand-
writing, which not only shows the general form of the shell but also some
slight remains of the surface marking. The former is extremely ventricose,
clavate in front, and gradually but rapidly tapering behind, with distinct
incurved beaks and a slightly marked mesial line of perceptible width sep-
arating the anterior and posterior portions of the valves. The antero-hasal
area is triangular, and indistinetly marked.” Anterior section of the valves
marked with strong undulations which have a strongly upward direction
from the mesial constriction towards the anterior end, while on the posterior
section they are parallel to the margin of the shell. The shell is somewhat
exfoliated, and therefore the surface markings cannot be so distinctly made
out as it would be desirable.

Formation and locality —The tubes uged in the original description and
figured on our plate came from Raritan Bay, New Jersey. The shell, how-
gver, is'simply marked “Cret. N. .J.,” like so many of the specimens used
by Mr. Gabb, so that one is left in some degree of doubt as to avhat bed they
may have been obtained from
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TEREDIDZA.

Genus TEREDO Linn.
Teredo irregularis.

Plate XXV, Figs. 18 and 1),

Teredo irregularis Gab‘b. J. A. N. Sei. Phil., new ser., Vol. IV, p, 393, PL. LXVIII, Fig.
19. Synopsis, p. 174. Meek, Checlz-list, p. 16; Geol. Surv. N. J., 1868,
721,
Comp. T, (Upirotiz ?) contorta Gabb. Proc. A. N, Sciences, 1861, p. 323.
Polorthus irregularis Gabb. P. A. N. Sci., 1861, p. 366.

Tube, as known by the casts, of rather large size, often exceeding half
an inch in diameter and of an undetermined lengtly, extremely contorted and
irregular in its direction, and frequently strongly annulated. Shell of pro-
portionally large size, extremely ventricose, and inflated along the dividing
ridge, the band on which is proportionally broad. Valves very short and
truncated at each end, the basal part being rather sharply pointed. Pallets
unknown.

The only examples representing the shells of this species are two imper-
fect casts of single valves found at the bottom of casts of tubes, and hoth
represent the markings of the inside of the valve. One of them is that
described by Mr. Gabb, and is figured on the plate. The other is too
obscure to furnish any characters whatever. The casts of the tubes only
are known beyond these, and are all very fragmentary. Some of them
show evidences of having been divided by vesiculose partitions at irregular
distances, and others are strongly annulated with strong projecting lamella
at the annulations on the outside of the tube, as if it had been fringed at
regular intervals; the fringes projecting into the surrounding material,
which, judging from the longitudinally fibrous character of several of them
may have been of a woody nature, impregnated in some instances to a
depth of an eighth of an inch by mineral matter, which has hardened and
preserved a coating to that depth. None of the tubes yet observed preserve
the outer extremity, to show if it has or has not been divided by a septum.
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This, with the absence of all evidence of pallets or accessory parts, leave no
chance of determining to which of the subdivisions of the genus Teredo the
species properly belongs.

Formation and locality—In the Cretaceous of New Jersoy, and from the
appearance I should suppose from the Lower Marls, but no evidence exists
on the labels or in Mr. Gabb's original description of any definite locality.

GASTROCHZAENIDA.

Genus CLAVAGELLA Lam.

Clavagella armata.
Plate XXV, Fig 24,

Clavagelle armata Morton. Synopsis, p. 69, P1. IX, Fig, 11. Gabb, Synopsis, p. 109.
Meek, Check-list, p. 15.  Gabb, Proc. A. N. Sci., 1861, p. 364.

Shell small, the valves being transversely oval, moderately convex,
with proportionally large and tumid beaks; their disks marked, especially
the right valve, by strong concentric undulations. Right valve free, and
the left somewhat distorted in the only specimen which 1 have before me.
Tube small and compressed.

The specimen which I have figured does not show the tubular spines
on the anterior margin as mentioned .by Dr. Morton. But a small specimen
in the collection of the American Museum of Natural History, New York,
shows several spines, and I presume they vary considerably in this respect.
Dr. Morton’s figure shows the existence of these spines on the cast, but the
form of the shell as shown there is remarkably elongated and narrowed, as
compared with any of those which I have observed. On that which I have
figured the muscular impressions are quite marked, showing the shell to
have been very much thickened. Judging from Dr. Morton’s figure, as well
as from the evidence furnished by the specimen here figured, I should infer
that the present species would be properly classed under Stirpulina Stoliczka,
a subdivision of Clavayella, in which the tubular spines are confined to the
anterior portion of valves, and not scattered along the basal margin also,
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as in those left under the original name Clavagella, although I cannot see
where the line of separation between the two sections can be drawn. I
should prefer to call them all Clavagella.

Formation and locality—In the Lower Marls at Walnford, Monmouth
County, and near New Egypt, New Jersey. Dr. Morton’s specimen was
collected uat Arneytown, N. J., by Mr. Conrad, and it has also been recog-
nized at Prairie Bluff, Alabama. Mr. Gabb speaks of it as occurring at
Mount Holly, New Jersey.

4418 MoN 9——13
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SECTION 1IV.

LAMELLIBRANCHIATA FROM THE MIDDLE MARL BEDS.

OSTREIDAL.

Genus GRYPHATA Lam.

Gryphea vesicularis Lam.

Plate XXVI, Fge, 9 and 10.
(For reference and synonymy sce ante, page 36.)

The form of this specics, which occurs principally in the Middle Mart
Beds, is that which is deseribed on page 37, under the varietal name of G.
aucelle Roemer, or at least very similar. The New Jersey examples do
not often have so straight a hinge-line as Dr. Roemer figures. For other
remarks see description of G. vesicularis, as above referred to.

Grypheea Bryani, var. precedens, n. var.

Plate XX VI, Figs. 7 and 8.

This shell resembles Oystrea (Gryphea) Bryani Gabb in many of its
features, but differs very generally in being prolonged laterally on the left
side of the shell as one looks on the smaller valve. Considering this fact, the
shells may be said to be obliguely ovate in general outline, but with the left
side extended laterally in the lower half.  The lower valve is deeply concave,
and the beak usually shows a moderately large cicatrix of attachment. The
upper valve is concave and similarly extended as the lower. The muscular
imprint is of moderate size and irregularly circular, sitnated back of the
middle of the length, usually, and near the side. Cartilage arca fairly
developed. Lateral margins of the valves strongly crenulated in the upper

third of the length and deeply sunken on the larger valve. This variety is
194
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not restricted to the Middle Beds, but is perhaps more strongly marked
there than among the true O. Bryani at the base of the Upper Beds. It
seems quite difficult to arrange all these forms under Gryphaa vesicularis
Lam., and still it is very difficult to point out constant characters of differ-
ence. After much study of them with the other forms I am as undecided
in my own mind as to their true specific distinction as when I first examined
them, and shall therefore retain them as varietics.

Formation and locality—The particular form here indicated is associated
with the small round form of G. vesicularis in the yellow sands of the Middle
Beds throughout Monmouth County, and also particularly so in the vicinity
of New Egypt, New Jersey.

Genus GRYPHAOSTREA Conrad.

(Am. Jour. Conch., Vol. I, p. 15.)

Gryphoeostrea vomer.
Plate XXVI, Figs. 11 and 12,

Gryphea vomer Morton. Synopsis, p. 54, PL. 1X, Fig. 5. Stoliczka Pal. Ind., Vol. III,
p. 457.

Irogyra lateralis (Neils.) Gabb. Syuopsis, p. 123.  Meck, Check-list, p. 6.

(Irypheostree lateralis (Neils.,) Meek. Geol. Surv. N. J.,1868, p. 724,

Shell of only moderate size, narrowly elongate-oval or elongate-ellipti-
cal in outline, strongly arcuate from beak to base, and generally more or less
twisted laterally. Right or lower valve deeply concave internally, and the
upper one flat or a very little arching with the other. Apex of the lower
valve distinctly twisted and often decidedly coiled, and that of the upper
distinetly curved anteriorly, although flat. Surface of the lower valve
smooth or only slightly lamellose over the larger part of the body of the
shell, but often strongly lamellose near the apex, and particularly on the
anterior cardinal portion, where it is frequently distinctly auriculate. Sur-
fuce of the upper valve marked by distant and somewhat regular, elevated,
concentric ridges, formed by the free margins of the lamella. Cardinal or
ligamental area very small or subobsolete.
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This shell has been variously referred to Ostrea, Grypheea, and Exogyra
by different authors, but its general characters do not correspond with the
generally accepted features of any of these forms. In Vol I, p. 15, Ameri-
can Journal of Conchology, Mr. Conrad proposes for a similar Eocene spe-
cies the generic name Gryphaostrea, and in the Report of the U. 8. Geolog-
ical Survey of the Territories, p. 11, Mr. Meek offers a generic diagnosis fur-
nished by Mr. Conrad, and mentions this species as a typical form on Mr. C’s
anthority. He also mentions in a foot-note that on well-preserved speci-
mens of this species he has seen long, slender, auricular appendages on each
side of the hinge. I have not seen these appendages, to my positive knowl-
edge, except on the anterior side, although they are not nncommon on the an-
terior side of the lower valve. I think the generic separation of the group
of which this may be considered a typical form a necessary one, as it has a
decidedly spiral or twisted beak, but without the hinge features of Ezogyra.
This might be said to be an evidence that Fzogyra and Gryphea ought to be
included under one generic division, ag this is an intermediate form, which
may be quite true, but where there are groups of species having such dis-
tinctive characters as this possesses, convenience demands some considera-
tion; whereas many generic divisions are recognized in cases where it is ex-
tremely difficult to point out specific differences. The species has been re-
ferred to Ostrea lateralis, Neils.,, by several authors. I have not been able
to examine specimen of that species, but from the figures which I have
seen I should be led to doubt their identity. Oysters, however, are so
variable that if one takes the extremes of any of the species from a given
locality they would be likely to pass beyond the typical form of one or
more other species, so that if we were to follow it out we should soon have
but one species in all.

Formation and locality —The species is very abundant in the Middle
Marl Beds, at Timber Creek, and near New Egypt, associated with Tere-
bratule Harlani. It also occurs as casts at Mullica Hill, and at localities in
Monmouth County, New Jersey, in beds which I suppose to be in the
Lower Green Marls.

NEW JERSEY GEOLOGICAL SURVEY




LAMELLIBRANOHIATA FROM THE MIDDLE MARL BEDS. 197

MYTILIDZA.

Genus MODIOLA Lam.

Modiola ovata.
Plate XXVI, Figs, 13 and 14.

Modiola ovata Gabb. Jour. Acad. Nat. Sci.,, Phil,, 4, new ser., p. 336, P. LXVIII, Fig.
31. Bynopsis, p. 143. Meck, Check-list, p. 11.
Perna ovata (Gabb) Meck. Geol. Surv. N. J., 1863, p. 726.

Shell ovate in outline, or elongate ovate, of about a medium size, some-
what alate at the extremity of the short hinge-line. Valves very ventricose,
with nearly terminal beaks, which are small, incurved, and not conspicu-
ously raised above the cardinal line.  Umbonal ridge prominently rounded,
and the surface of the shell in front of it slightly sinuate, giving a slight
sinuosity to the basal line; posterior extremity of the shell broadly rounded,
and the anterior end narrow., Swrface of the shell marked by very fine,
obscure lines of growth.

Formation and locality —In the Middle Marl Bed, at Timber Creek,
New Jersey.

Geous MODIOLA Lam.

Modiola (Lithodomus ?) inflata, n. sp.

Plate XXVT, Figs. 1 and 2.

Shell small, cylindrically ovate, with large, tumid, anterior beaks, and
parallel dorsal and basal margins. Anterior and posterior ends nearly
equally rounded in a general view, as the beaks, from their downward
direction of curvature as seen in a lateral view, are blended with the
anterior margin so nearly as to give almost the same form as the posterior
end. In a dorsal view the form is strongly cuneately ovate from the rapid
attenuation of the shell posteriorly. Hinge-line rather short and the liga-
ment slender.

This species bears considerable resemblance to Modiola Johnsoni, but
never attains so great a size, is more cylindrical, with a differently formed
beak, and a different surface structure, being smoother and destitute of the
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strong concentric markings so prominent on that one, and is also more
attenuated behind. There are some features about the shell in its general
expression which are almost indescribable, but which give it more the ap-
pearance of a species of Lithophagus than that of a true Modiola, and leave
an uncertainty about its true generic relations, the specimens being only
casts,

Formation and locality —From Mr. Ware’s pits, near Mullica Hill, New
Jersey. In the Middle Marls.

PTERIIDA Meek.

(Gewuus PINNA Linn,

Pinna rostriformis.
Plate X VI, Figs. 3 and 4.

Pinna rostriformis Morton. Jour. Acad. Nat. Sci. Phil,, 1st ser., Vol. VilI, p. 214, PL
X, Fig. 5. Gabb, Syn.,p.166. Meek, Check-list, p. 9. Geol. Surv. New Jer-
sey, 1863, p. 725.

L. Morton. Synopsis, p. 63.

Shell below a medium size, elongate-triangular in form, with a some-
what attenuated, nearly pointed beak; hinge-line straight and extending
nearly the length of the shell; basal margin broadly sinuate along the ros-
tral third of its length, and gently convex beyond that line; posterior mar-
gin rounded below and gradually receding above to the extremity of the
hinge.. Valves very ventricose, subangular along the middle, marked by
moderately prominent radii on the upper two-thirds of the surface, and by
strong concentric undulations parallel to the lines of growth, becoming
quite strong on the basal unradiated area.

All the specimens which I have seen of this species have been imper-
fect, and all with the external prismatic layers of the shell exfoliated, so
that the absolute surface markings have not been observed. The species
bears a very strong resemblance to P. lagueata Conrad, but is more slender
toward the apex, giving a decided sinuosity to the basal line along the ros-
tral portion of the valves.

Formation and locality—In the Middle Marl Beds, at Timber Creek,

New Jersey.
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ARCIDZA.

Genus IDONEARCA Conrad.

Idonearca medians, n, 8p.
Plate XXV, Figs. 5 and 6.

This species very closely resembles I. vulgaris in its internal casts, and
is very difficult to distinguish in some of its conditions; bus the fillings of
the cavities of the heaks are very much more elevated, showing that the
beaks have been larger and more prominent, and that the cardinal area has
been very much wider. Theinner line of the hinge-plate seems to have been
more arched also than in that species. At some localities this species shows
the posterior museular ridges to be extremely large; while the line of the
pallial attachment around the posterior end 1s remarkably strong, and shows
strong cicatrices of attachment in the form of short elevated ridges on the
cast, crossing a prominent boss, which, of course, represents a deep depres-
sion, with still deeper pits, in the shell at this point. This feature, although
existing to some degree in nearly all species of the genus as well as in most
Arcas, is in this one remarkably developed. Exterior and shell so far un-
known.

Formation and locality —This species is characteristic so far as yet known
of the Middle Marl Beds. The most marked specimens are from Mr. J. 8.
Cook's marl pits at Tinton Falls, New Jersey.

Idonearca compressirostra, n. sp.
Plate XXVI, Figs. 15 and 16.

Cast of small size, subquadrangular in outline and only moderately
convex; beaks small, situated near the anterior end, but very slightly ele-
vated and approximate; anterior end of the shell broadest, the margin
abruptly declining from the beaks to near thé basal line; basal line moder-
ately arcuate; posterior end obliquely truncate, and narrower than the
anterior end; cardinal line highly arched between the beaks and gently
declining posteriorly. Muscular scars faintly marked, the anterior one
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small and indistinct, and the posterior one defined by a faintly impressed
line on the lower side, indicating a rather low ridge on the inside of the
shell. Pallial line well marked. Hinge features unknown. The median
portion on a cast used indicates the existence of several small teeth on this
portion.  Exterior features unknown, .

This is a small and but slightly convex species, and is distinguished by
these features from any other of the genus, and also by the very small
space between the fillings of the beaks as well as by their small size and
slight prominence. The faintly marked muscular imprints might indicate a
young shell, but the other features are not what would exist on small speci-
mens of any of the other species known.

Formation and locality. —In the Middle Marl Beds, at Mr. J. 8. Cook’s
pits, Tinton Falls, Monmouth County, New Jersey.

ISOCARDIID A,

Genus ISOCARDIA Lamarck.
Isocardia Conradi,
Plate XXVI, Figs. 3 and 4,

Isocardia Conradi Gabb. J. N. A. Sci., Vol. IV, p. 392, Pl. LXVIII, Figs. 21 and 214.
Glossus Conradi Gabb. Synopsis, p. 162. Meek, Check-list, p. 12.
Bucardia Conradi (Gabb) Meek. Geol. Surv. N. J., 1868, p. 726.

Mr. Gabb describes this shell as follows: “Triangular, equivalve; beaks
large, inclined anteriorly; umbones large; anterior margin nearly straight,
basal sinuate, posterior subangular below, nearly straight above; surface
marked by fine concentric lines.” The localities he givesas “Prairie Bluff,
Ala., and Timber Creek, N. J.” .

The only specimen which I have seen of this species is that figured
as stated above. The specimen is a cast of the interior, and agrees well
with the above description. It corresponds quite closely in form with
I. Washita, Marcou (Geol. North America, p. 37, P1. III, Fig. 2), but is more
pointed at the anterior extremity and more angular on the umbonal ridge.
The specimen from which Mr. Gabb’s figures and description are taken is
in the cabinet of the Academy of Natural Sciences of Philadelphia, and
although labeled as coming from Alabama, I believe to be the one he cites

L}
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as coming from “Timber Creek, N. J,” judging from the lithological char-
acters of the specimen. Consequently, I have copied his figures here, and
give the species as a New Jersey form for this reason,

TEREDIDZ.

Genus TEREDO Linnseus.

Teredo tibialis.
Plate XXVI, Figs. 19-22.

Teredo tibialis Morton. Synopsis, p. 68, P1. IX, Tig. 2. Gabb, Synopsis, p. 174. Meek,
Check-list, p. 16. Geol. Surv. N. J., 1868, p. 727,
Polorthus tibielis (Morton) Gabb. I'. A. N. 8ei., 1861, p. 366. 1bid., 1872, p. 259, Plate
VILI, Figs. 1-7. |

The remains for which this specitic name was proposed by Dr. Morton
consist of long, flexible shelly tubes, varying in thickness from more than a
fourth of an inch at the lower end to often less than a sixteenth of an inch at
the aperture. They are usually compactly massed together, and form a layer of
from four to six inches in depth and of considerable lateral extent at Timber
Creek, New Jersey. When densely packed together they are comparatively
straight in their direction, but when more loosely arranged they are often bent
and distorted into every conceivable shape. Often at the lower end of the
layer the tubes are bent and appear to have had a nearly horizontal direction,
as though they had come in contact with some hard substance into which it
was diflicult for the mollusk to penetrate, and it had consequently taken a
direction parallel to its surface. When the tubes are carefully examined they
are found to be rounded at the bottom, and in rare cases appear to have addi-
tional septa, as if the animal had for some reason partially withdrawn from
the lower end of its length and formed a new bottom to its burrow. T have
never seen more than one of these septa in a tube, but have often seen
tubes broken at a septum near the middle of its original length. Mr. Gabh
figures one, however, in which he represents three of these septa besides
the terminal one. The tubes are more or less irregularly constricted
throughout their entire length, giving them a somewhat wrinkled appear-
ance. At the upper end of the tube there is also a series of partial septa,
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very closely arranged, convex upward, and perforated by an elliptical slit
of greater or less size. Six to eight of these dome-like septa are found in
the upper quarter of an inch of the tube, while the extremity is often con-
stricted longitudinally, so as to form a double opening. Below the lower
dome-like septum there is seen on the casts a double U-shaped or saddle-
shaped muscular impression, forming a continuous scar, but with two pro-
longations upward on the opposite sides and depressions between, the reced-
ing parts corresponding to the flattened side of the septal slit.
Mr. Gabb first described the genus Polorthus supposing it to be near
Vermetus, and remarks that ‘1t has never been found burrowing, but growsin
aggregated masses of cylindrical tubes, almost always parallel and straight,
sometimes five inches long, sligh'tly variable in diameter from irregular
constrictions, contains no shell, but the tube is divided at certain distances
by transverse septa, convex and thin, the convexity pointing toward the
widest. (or newest) portion of the tube, as if the animal progressed along
the tubes, closing the spaces behind it, as in the manner of the Cephalopoda,
Dbut hermetically.” (Proe. A. N. Sci. Phil, 1861, p. 366.) In 1872, in the
:swme journal, p. 259, he again discussed the genus Polorthus, and refers it
-to the Cephalopoda, under the impression that its relations were with that
-group of mollusks, and considers it nearly related to Orthoceras, etc., from
the existence of the septa in the lower end of the tube and the absence of »
shell like that of Teredo. It is hardly necessary to remark that the refer-
.ence is very ecrroneous, and that its relations to the Cephalopoda is entirely
dmaginary. The genus Kuphus, a form of Teredo, does not possess shelly
-valves, and Teredo Norvegica, Spengler, which Tryon quotes as a synonymn:
under Teredo navium Sellius, in his list of the Teredide, Am. Jour. Conch.,
"Vol. 3, possesses the septa at the upper part of the tube to a much greater
.degree than does I tibialis; neither do these forms always burrow in
wood, but frequently in sand, as these have done; still I have scen sev-
-eral specimens of T. tibiatis, which have burrowed into a black substance
resembling lignite, which may have been originally woody. One of these
is now in the possession of Mr. G. F. Kunz, of Hoboken, New Jersey. Con-
_sidering all these circumstances, I see no reason for separating the present
sspecies from Teredo.
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Formation and locality.—TIn the Middle Marls at Timber Creek perhaps
most abundantly, but also found near New Egypt-and many other localities
in New Jersey.

GASTROCHANIDA.

Genus GASTROCHANA Spengl.

Gastrochaena Americana.

Plate XX VI, Figs. 17 and 18.

Gastrochena Americana Gabb. J. A. N. Sci. Phil., new ser., Vol. 1V, p. 393, PI. 68,
Fig. 20, Syunopsis, p. 124.  Meek, Check-list, p. 15.

Polorthus Americana Gabb. P. A.N.Sci., 1861, p. 366, Meek, Check-list, p. 16. Sto-
liczka, Pal. Indica, Vol. I1I, p. 15. '

This species was deseribed by Mr. Gabb as follows: “Elongated coni-
cal; transversely wrinkled; termination of widest end, round.”  All we yet
know of the remains of it consist of the filling of the tubes, which are not
uncommon in the yellow limestones at Timber Creek, N. J, but which
form extremely unsatisfactory material for deseription or comparison with
other species. 'These bodies vary much in form and porportions, both in
length and diameter, as would be natural with the borings of any species.
"The extreme in size, so far as I have seen them, is less than three inches in
length by about five-eighths of an inch in diameter at the lower end They
.are very irregular in outline, being marked by numerous transverse wrin-
kles and constrictions, arising from what has been the rounded hase of the
tube at different stages of growth, being partially absorbed or worn away
.during the increase of the tube downwards with the increase growth of the
shell. Some of the casts appear almost as if septate, like an Orthoceras, and
are very regularly tapering; while others are irregularly contorted and con-
stricted so as to resemble an irregular series of cups placed so as to project
beyond each other at the edges. No reniains of the shell have been found,
.or even casts of it, so that of this portion we are entirely ignorant. But I
think probable were a large collection of the tubes examined by carefully
breaking the lower or larger ends, some representation of the shell would
be detected. This species has been included by Gabb, Meek, and Stoliczka
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under the genus Polorthus (by the two last authors written Polarthus), but
I see no evidence from any of the remains which T have examined of its
generic identity with the Zeredo tibialis of Morton, whiclk is the species upon-
which the genus Polorthus was founded, and I have, th, ~fore, retained it
under the genus Gastrochena. : :

Formation and localities—In the Middle Marl Beds at Timber Creek,
New Jersey. Mr. Gabb also cites it from the “brown marls” of Burlington
County, New Jersey, from which place I have not seen them.
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LAMELLIBRANOHIATA FROM THE LOWER LAYERS OF THE UPPER
MARL BEDS OF NEW JERSEY.

OSTREID A,
Genus OSTREA Linnaus.

Osatrea glandiformis, n. sp.
Plate XXVII, Figs, 1-5. |

Shell small, uniform, lower valve proportionally deep, sometimes pro- |
foundly so, and the upper one flat or convex, seldom concave. Cardi-
nal area narrow, but of considerable length and divided by a distinct con-
cave ligamental pit which oceupies about one-third of the width in each
valve; muscular imprints small and usually inconspicuous. Surface of the
shell marked by concentric ridges of growth of greater or less strength,
but seldom presenting free lamellose edges. Very faint indications of radi-
ating plicee are sometimes visible on the lower valve, but never to a degree
sufficiently marked to be called plicated. Inner margins of the valves not
crenulate.

The species is usually represented only by the internal casts of the
cavity of the shell, in which condition they are small, nearly planocon-
vex, elongated ovate bodies, having tlie left postero-lateral margin bent
upward and are somewhat bean-like in form. The upper side of the cast
is usually depressed convex over the central area, and the margins usually
bent upward, while the lower side is glbbously convex and irregular, pre-
senting a rather humped appearance.

There are a number of described species which present some resem-
blance to this one, but none sufficiently similar to be considered as spe-
cifically identical; 0. congesta Conrad is perhaps as near as any, but that

one is almost invariably fixed to foreign bodies, while this has been
205
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usually free, the casts being found scattered free through the marl, and
where the shells are found they present but little evidence of having grown
attached, except, perbaps, in their very early stages. Many of them are
so convex on the lower valve as to be almost gryphza-like in form.
Still the internal and hinge features are those of a true oyster.

Formation and locality—In the lower layers of the Upper Marls at
Farmingdale, Squankum, Shark River, and near New Egypt, as cast of
the interior; and near Vincentown, New Jersey, preserving the shell. Speci-
mens of the shell preserved, but highly pyritous, sometimes occur also at
Shark River, New Jersey, but rarely, and are soon destroyed in collections
by the decomposition of the pyrite.

Genus GRYPHAA Sow.

Gryphmea Bryani
Plate XX VIL, Figs. 6-9.
Ostrea Bryani Gabb. Proe, A, N, 8ci,, Phil,, 1876, p. 321,
Comp. Gryphea vesicularis Lom,

The examples upon which this species was established do'not appear
to me to differ very materially from many of the small forms referred to
Gryphea vesicularis, as it oceurs in the Terebratula beds of the middle
marls; and it certainly does not appear reasonable to place them under the
genus Ostrea, if we recognize Gryphwa as a good generic group, as they
appear to possess all the essential features of that genus. The shells which
1 find marked as the types of Mr. Gabl’s species are elongated and very
generally somewhat regularly increasing in width from the upper part for-
ward, with sometimes a tendency to lateral extension to the left as one looks
on the smaller valve. The lower valve is strongly convex and rather
stréngly arcuate, while the upper is slightly concave on the exterior, The
larger valve has usually a well marked cicatrix of attachment and a mod-
erately developed cartilage area, and the smaller, the latter feature corre-
spondingly large, but nearly vertical to the plane valve. In the feature of
lateral extension these shells somewhat resemble the G. Pitéheri of the South
and Southwest, and on some of the specimens obscure indications of radia-
ting plications occur on the lower valve.
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Formation and locality—The type specimens are marked Vincentown,
New Jersey, and are from the collection of the Academy of Natural Sci-
ences, Philadelphia, Pennsylvania. There are also specimens from the
same locality in the collection at Rutgers College. These are from the
lower layers of the Upper Marls; but the same form occurs in the yellow
sands of the Middle Beds, and similar forms are given in many European
works as occurring in the chalks of Europe under the name Gryphea vesi-
cularis.

MYTILIDA.

Genus MODIOLA Lam.

Modiola Johnsoni, n. sp.
Plate XXVIEI, Figs. §,9.

Shell small, measuring, in the only perfect example of a cast seen, but
little raore than an inch in its extreme length. Form ovate, widest behind
the middle, and somewhat narrowed anteriorly, while the posterior end is
acutely rounded; beaks large, tumid, nearly anterior, slightly enrolled and
approximate. Anterior end narrow, the projection scarcely extending be-
yond the beaks. Valves very ventricose, the umbonal ridge very full and
rounded. Ligament short, slender, but distinetly marked; a slight con-
striction or sulcus marks the basal half of the width of the shell anterior
to the middle of its length. Surface of the shell as seen in casts marked
by very fine concentric lines parallel to the margin, and also by several
varices of growth at irregular intervals.

This species somewhat approaches M. Julia Lea’s sp., but is not alate
posteriorly as is that species, and the posterior end is much more narrowly
rounded. It also presents much the appearance of the enlarged figures of
Lithophagus inflatus herein described, but is less cylindrical, being fuller or
more convex on the basal margin and the beaks are not so broad. It also
holds a different geological position.

Formation and locality —In the Dark Green Marls below the Iocene
beds of the Upper Green Marls at Farmingdale, New Jersey.
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ARCIDZ.

Genus ARCA Linn.

Arca quindecimradiata.
Plate XXVII, Figs. 10-13.

Area quindecemradiata Gabb, P. A, N. 8,, 1860, p. 95, Plate II, Fig. 2. Synopsis, p.
97. Mecek, Check-list, p. 9.
A, ¥———— (Gabb} Meek. Geol. Surv. N, J., 18G8, p. 725,

Shell below a medium size, very inequilateral, transverse, and extremely
ventricose, with large, tumid, projecting beaks, situated anterior to the mid-
dle of the length; slightly enrolled and very distant, leaving a very broad
flattened cardinal area, even in the internal casts. Hinge-line nearly as long
as the shell. Posterior margin obliquely truncate and the anterior end rap-
idly receding from the extremity of the hinge-line, passing with an almost
regular curvature into the very broadly curved basal line; posterior basal
angle obtusely pointed and situated near the lower side. On the casts the
projecting keel, formed along the junction of the valves Ly the thickening
of their borders, is very distinctly marked. Muscular imprints moderately
large and well marked ; no distinct ridge borders.the posterior one, but the
cast shows evidence of a decided thickening. Surface of the cast showing
evidence of a few strong radiating ribs, the ¢xact number undeterminable.

The casts of this species are very well marked, and are not readily
confounded with those of any other species. In the transverse form they
correspond with Idonearca transversa, but the muscular ridge does not ap-
pear; the beaks are larger and more distant and the valves more ventri-
cose. The largest specimens which I have observed do not exceed one
inch and one-quarter in extreme length.

Formation and localitics —Mr. Gabb cites his specimens as coming from
Mullica Hill, New Jersey. All others which I have seen are from the base
of the Upper Marls near New Egypt, New Jersey, and were mostly ob-
tained by Dr. N. L. Britton. Others were in the old collections of the State
Survey, and are marked as from John Iron’s pits, near New Kgypt, and
are from the same horizon.

NEW JERSEY GEOLOGICAL SURVEY -




LAMELLIBRANCHIATA FROM BASE OF UPPER MARLS. 209

ASTARTIDE.

Genus CARDITA Brug.

Cardita intermedia, n. sp.
Plate XXVIII, Figs. 14 and 15,

Form of cast transversely elliptical, or transversely ovate, exclusive of
the beaks, largest at the posterior end. Valves very ventricose, with strong
prajecting beaks, which in this condition are moderately distant. Hinge-
line arcuate. Anterior end narrowly rounded; posterior end more broadly
rounded; basal margin strongly curved. Muscular scars on the cast small
but distinct: margin of the cast showing indications of ten or twelve rather
strong radiating ribs between the muscular scars. '

This is a very ventricose form, and has had strong, enrolled, subanterior
beaks, which have been directed slightly upwards as well as forward. The
sarface has been marked by strong radiating ribs corresponding nearly to
those of C. perantigua of the Kocene marl in strength and number. The
form of the shell has been somewhat like that of that species, so far as can
be determined from the beautifully preserved cast figured; but the beaks
have not been directed so decidedly anteriorly, nor has the shell been so sub-
quadrangular in outline. These features will serve readily to distinguish be-
tween the two. '

Formation and locality—In the lower layers of the Upper Marl Bed,
at Farmingdale, New Jersey. The specimen is from the collection at
Columbia College.

Genus CRASSATELLA Lamarck.
Crassatella Conradi, n. sp.
Plate XXVIII, Figs. 1-5.

Comp. Crassatelle curta Conrad ¥ Proe. A, N, Sci,, 1862, p. 578. Am. Jour. Concl.,
Vol. 11, p. 104, PL. VILI, Fig. 2, o

Shell, as known from internal cast, small, and of a quadrangular forn,
with ventricose valves and moderately prominent beaks, which are situated
4418 MON 0—14
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at about the anterior third of the length of the shell, and are somewhat in-
curved and appressed. Anterior end of the casts short, rounded, but not
wide; posterior end much broader, almost squarely truncate or a little
oblique to the axis, being longest at the posterior basal angle; basal margin
broadly curved. Disk of the valves convex, most prominent near the um-
bones, and with a prominently angular umbonal ridge and abrupt posterior
umbonal slope. Muscular scars proportionally strong and of moderate size;
pallial line strongly marked.

1 at first thought these casts might be the same specifically as that
described by Conrad as C. curta, above cited, although he doubtfully sup-
posed his specimen to have come from Virginia. The form is so closely
similar, although in a different condition, that it seems difficult to separate
them. The specimens are subject to but little variations among them-
selves in form. They appear a little longer or shorter, and with a more or
less sharply angular umbonal ridge. On a single individual in the collec-
tion of the American Museum of Natural History, which I have referred to
this species with some doubt, there is preserved a small fragment of shell
which shows the exfoliated shell at least to have been finely but distinctly
radiated. It is possible, however, that it represents a distinct form, as it is
somewhat more transverse than any other one examined. Mr. Conrad’s C.
curta is usually referred to the Miocene, but as the locality is very doubtful
the formation probably is also. '

Formation and locality—In the lower layers of the Upper Marl Bed, at
Shark River, near New Egypt, and at Squankum, New Jersey.

Crassatella Delawarensis.

Plate XXVII, Figs. 14 and 15.

COrassatella Delawarensis Gabb., J. A. N, Sci., new SBI‘.-, Vol. IV, p. 303, PL. XLVI, Fig.
20 (=21 of text). Bynopsis, p. 112. Meek, Check.list, p. 11,  Geol. Surv,
N. J., 1868, p. 726,
Biea Delawarensis (Gabb) Conrad. P. A, N. Sei., Phil., 1876, p. 275.
Shell below a medium size, cuneately-ovate or subtriangular in out-
line; beaks moderately elevated and situated considerably within the ante-
rior third of the entire length. Hinge-line rapidly declining toward the
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posterior extremity, which is narrow and obliquely truncate. Basal margin
rather long, straight, or perceptibly hollowed; anterior end short, rapidly
declining from the beaks to below the middle of the height, where it has a
somewhat tumid appearance. Valves somewhat convex, most elevated on
the umbones and slightly sinuous just anterior to the umbonal ridge. This
latter feature is somewhat subdued and rounded, and the cardinal slope
narrow.  On the internal casts the muscular scars are rather small and not
so distinetly marked as on most species, and on the cardinal slope there is
present a faint ridge between the umbonal angle and the cardinal margin,

The above featnres are taken from internal casts. I have not seen the
shell, but Mr. Gabb figures it in the Journal of the Academy of Natural
Sciences-above cited, and gives it as strongly marked by concentric undu-
lations, while in general form it accords perfectly with the form of the casts
which I have seen. Mr. Gabb says it differs from €. Monmouthensis in its
greater proportional length, smaller umbones, less distinetly marked umbo-
nal ridge, which is lost in the general curvature of the shell before reaching
the posterior extremity, and in the secondary ridge, which is seen on the
cardinal slope in the internal cast. There is a very close general resem-
blance in form, however, between the two species, but still they are suffi-
ciently distinct to be readily recognized, even in the condition of internal
casts.

Formation and locality—The internal casts, which are quite numerous in
the State collection, are mostly from the pits of John Irons, New Egypt, and
other places near by, and also from Poke Hill, and are marked as coming
from the lower layer of the *“ third bed of marl,” while Mr. Gabb’s specimens
were from the deep cut on the Delaware and Chesapeake Canal, in the State
of Delaware, which would be from the Lower Marl Bed. It is possible the
species may have this great vertical range, but if so it is very different in
this respect from most of the associated species, and especially those of this
genus.  All specimens, however, which I have seen with authentic localities
have been from the base of the Upper Marls.

NEW JERSEY GEOLOGICAL SURVEY




212 PALZEONTOLOGY OF NEW JERSEY.

Crassatella littoralis.
Plate XXVIII, Figs. G and 7,

- Grassatella littoralie Conrad.  Am. Jour. Conch., Vol. V, p. 41, Pl. I, Fig. 3.
C. {(Conrad). Meek, Geol. Surv. N. J. 1868, p. 731
C. ~ pleuronema Conrad. ” On label with specimens in A. N. Sci. Philadelphia.

Shell rather below a medium size, transversely oval or ovate, with
moderately convex valves and small inconspicuous beaks, which are near
the anterior end of the shell and are directed forward. Anterior end wider
than the opposite, the greatest width of the valves being across the shell at
the position of the beaks. Hinge-line long posteriorly, slightly curved;
posterior end narrowed and slightly truncate; basal line gently curved
thronghont its entire length. Surface of the shell marked by moderately
fine, even, concentric ridges parallel to the margin, which are more abruptly
bent in crossing the position of the umbonal ridge, this latter feature being
very subdued.

In the condition of internal casts, which is the most frequent, the form
is transversely ovate, with more prominent beaks, situated considerably
within the anterior third of the length and directed forward, incurved and
approximate; a perceptible umbonal angle, or with the disk nearly evenly
convex; very inconspicnous muscular scars, and a moderately marked fur-
row along the line of the pallial attachment. The most perfect casts show
the margin of the valves to have been finely crenulated.

I have not seen perfect shells, and only a few fragments preserving
their substance to any extent, the best one observed being that figured; there-
fore the linge features are unknown to me. In form the casts are quite
distinet from any of the others recognized in the State and will not be
readily mistaken, the transverse oval form, with small incurved beaks, serv-
ing to distinguish it. Its nearest allied form 1s C. Conradi, with which it
is associated in the same beds. From that it may be distinguished by
its greater length, less angular umbonal ridge, less erect beaks, and nar-
rower and rounded posterior end.

Formation and locality.—Mr. Conrad describes the species as from Shark
River, and places it under the head of “Iocene species.” It, however, oceurs,
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so far as I can ascertain, only in the lowest layers of the Upper Marls, asso-
ciated with the forms referred to the Cretaceous. It is known from Shark
River and Squankum, and doubtfully from Farmingdale, New Jersey.

Crassatella rhombea, n. 8p.

Plate XXViI, Figs. 16-19.

Shell of about a medium size for the genus; transversely rhomboidal
in outline and proportionally ventricose; the length rather more than one-
fourth greater than the extreme height. Beaks large, prominent, and rather
distant, situated at about the anterior third of the length. Cardinal margin
on the posterior side rapidly declining from the beaks to the postero-cardinal
angle, and in front very rapidly declining. Anterior end of the shell neatly
rounded from the lower margin of the lunule-like depression to its blending
with the regularly curved basal line. Posterior end broadly and obliquely
truncate, but with a slightly rounded margin, which unites with the basal
line without perceptible angulation. Umbonal angle scarcely marked,
although somewhat prominent. " Surface of the shell concentrically marked,
and also characterized by indistinet radiating lines, which are most distinct
near the outer margin. About ten of the radii occupy a space of half an
inch on the posterior border of the shell. The largest internal cast of the
species which I have observed is about two and a quarter inches in length
by nearly one and three-quarters of an inch in height from the basal line
to the extremities of the filling of the beaks. The outline of the cast is
transversely ovate exclusive of the projections of the beaks, and widest at
the posterior end, which-is somewhat obliquely truncate, aitl,]ough slightly
rounded on the margin. DBasal line broadly curved and the anterior end
narrowly rounded. Beaks situated a little anterior to the middle of the
length, broadly triangular in outline, and projecting considerably beyond
the line of the hinge; projections thin, very distant, and not incurved, indi-
cating very ventricose valves with erect beaks, as shown in the example
which retains the shell, and which is figured on the plate. Muscular scars
moderately large, strongly elevated on the cast, showing deeply impressed
scars in the shell; pallial line very strongly marked.
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The shell differs in its general form and outline from any American
species hitherto described, but quite closely resembles C. plumbea Desh.,
from the Paris basin FEocene, but is rather more ventricose and somewhat
shorter. The internal cast differs from all American species in its trans-
verse form and broad posterior end. It most nearly resembles C. vadosa,
Morton, among those trom New Jersey, but is higher posteriorly; has
larger, broader, and more erect as well as more distant beak projections,
and the valves have been very much more ventricose. The shell appears
to be more thickened than is indicated in any of the other New Jersey
species. _

Formation and locality—The specimen preserving the shell, a rare case
in the marls, is from the base of the Upper Green Marls at New Egypt, and
the casts are from Squankum, New Jersey. The former is in the State col-
lection at Rutgers College, and the latter at Columbia College, New York.

CARDIID A,
Genus CRIOCARDIUM Conrad.

Criocardium nucleolus, n. sp.

Plate XXVIII, Figs. 10 and 11.

Shell small, less than half an inch in its greatest diameter, very ventri-
cose, obscurely quadrangular in outline, with nearly central, erect beaks,
which are moderately incurved and closely approximate. Hinge-line arcu-
ate; anterior and basal margins united in a single regular curve; posterior
end obliquely truncate, a little longer below than above. Surface of the

valves somewhat regularly curved from the subangnlar umbonal ridge to
the anterior margin; posterior slope narrow, but abrupt. Muscular im-
pressions distinct and proportionally large. Surface structure and hinge
characters unknown, as only casts are known, but the margin shows cren-
ulations indicaﬁng radiating ribs, | '
This species is peculiar among the New Jersey fossils for its small size
and rotund form, and I know no described species from other localities that
is sufficiently near it in character to be confounded with it. I am by no
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means positive that it is a Criocardium except from its general form, as there
are no remains of surface markings, either radiating or concentric, visible
on any of the casts examined. There are, however, almost positive indica-
tions of .crenulations around the margin, on the posterior and postero-basal
portions, which would indicate the existence of radii on the shell. For this
reason, principally, Lhave placed it under this genus.  Criocardium speciosa
M. and H., from the Upper Missouri and far western regions, is, perhaps, the
nearest allied form, but this one is rather more rotund, a little broader lat-
erally, and the angularity of the umbonal ridge will at once distinguish it
This latter feature would have induced me to place the species under the
genus Protocardia were it not for the evidence of crenulations on the basal
margins of the casts.

Formation and locality.—All the specimens which I have seen are from
the lower layers of the Upper Marls, at the Buckelew and Corliss pits, at
Farmingdale, New Jersey, and are in the collection of Dr. L. Johnson, of
New York City.

CYPRINIDA.

Genus VENIELLA Stoliezka,

Veniella rhomboidea.
Plate XX VIII, Figs. 12 and 13.
Venilia rhomboidea Conrad.. J, A. N, Sci., new ser., Vol. II, p. 275, P1. XXIV, Fig. 7.
Gabb, Synopsis, p. 178. Meek, Check-list, p. 13.

Shell rather small, transversely rhomboidal or transversely quadran-
gular, dorsal and basal margins subparallel, and the posterior extremity
obliquely truncate, longest at the postero-basal angle, anterior end rounded.
Valves very ventricose, extremely inflated at the anterior and umbonal re-
gion; beaks very large and inflated, strongly enrolled, and reaching almost
to the line of the anterior border. Posterior cardinal slope very abrupt,
the hinge-line imbedded in a broad depressed escutcheon. Umbonal ridge
sharply angular. Surface of the casts marked by a few concentric ridges
of growth. :

This species is represented by two very perfect internal casts, very neat
and clean in outline and character, but not preserving any remains of the
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hinge structure, or other gencric features. In its general appearance it
very closely resembles V. frapezoidea Conrad, and I am extremely doubtful
of their specific difference. But that one I only know from a single crushed
cast which represents more properly the exterior, while these are strictly
internal casts. The only differences which I can see are, that this form isa
Jittle shorter and much more ventricose, with, perhaps, larger beaks.

Formation and locality.—In the Green Marls in Burlington County, New
Jersey, according to Mr. Conrad. The specimen figured is- Mr. Conrad’s
type, and is borrowed from the collection of the Academy of Natural Sci-
ences, Philadelphia. Other specimens, having the same lithological char-
acters precisely, in the collection at Rutgers College, are from the lower
layers of the Upper Marls, below the Eocene layers, and it is probable that
the above example is also from the same horizon.

PETRICOLIDA.
Genus PETRICOLA Lam.
Petricola Nova-Zgyptica, n. sp.
Plate XXVIII, Fig. 22.

A single ‘cast of a right valve of this species has fallen under my no-
tice. It indicates a shell of only medium size, and proportionally broad
from the hinge to the basal margin, -with moderately large but not promi-
nent beaks, which have been situated near the anterior end and are directed
anteriorly, and which do not rise much above the cardinal line. The shell
has been widest anteriorly, and narrows moderately toward the posterior
end, which, although the cast is somewhat imperfect at this part, shows it
to have been about three-fourths as wide as the anterior, and more narrowly
rounded. The cast shows no evidence of surface markings on the shell
_ other than irregnlar concentric undulations; although, from the distinctness
of the marginal line anteriorly, it would appear to have been considerably
thickened. The posterior muscular scar on the cast is small, moderately
distinct and elongated in the direction of its advancemrent during the growth
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of the shell. The anterior scar is not distinctly marked, and its limits are
not well defined. Pallial line distinct, the sinus very deep and rounded at
the end, which is projected in the direction of the axis of the shell.

Formation and locality—In the lower part of the Upper Marls, near
New Egypt, New Jersey. In the collection at Rutgers College.

MACTRIDA.
Genus VELEDA Counrad, 1871

(Am. Jour. Conch.,, Vol. VI, p. 74.)

Veleda nasuta, n. sp.
Plate XXVIII, Fig. 23.

Shell of medium size, transverse, about twice as long as high, and
moderately convex. Beaks small, appressed, rising but a little above the
hinge line, and situated very nearly in the middle of the length of the shell
Cardinal line arched, and declining almost equally on each side of the beak,
the posterior side, if either, being the most abrupt and less arcuate, the
angle formed by the opposite sides being about 135°; basal line less arched
than the dorsal, and a little the most ventricose opposite the beaks, while it
becomes almost straightened near the posterior extremity. Anterior end of
the shell sharply rounded, but a little wider than the posterior, which is
narrow and vertically truncate on the margin. Disk of the valves most
ventricose on the umbones and along the anterior slope, where it is abruptly
rounded. Posterior umbonal ridge slightly angular, and the posterior car-
dinal slope narrow and abrupt. Surface of the shell only partially pre-
served, but so far as it exists is seen to be marked by fine irregular lines of
growth, with a few stronger undulations of the surface. Interior unknown.
Shell substance very thin and fragile.

This species closely resembles V. transversa Whitfield in general form,
but is not quite as high in proportion to the length ; .it appears to have been
more ventricose, and lacks the even, regular, concentric lining of the surface.

Formation and locality.—In the dark green marls ai the base of the
Upper Marls, near New Egypt, New Jersey. In the collections of the State
survey at Rutgers College, New Brunswick, New Jersey.
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VENERIDZ.

Genus CARYATIS Roemer.

Caryatis? veta, n. sp.
Plate XXVIII, Figa. 16-19,

Bucardia veta Conrad. Am. Jour, Conch., Vol. V, p. 41, PL, T, Figs. 2 and 3.

Shell small, seldom an inch in extreme length and somewlhat less in
height, broadly ovate in outline and quite ventricose, with large, prominent,
slightly ineurved, approximate beaks, which are placed at or just within
the anterior third of the length. Hinge line arcuate, rapidly declining from
the beaks backward; posterior end of the shell obsoletely truncate and
narrowed as compared with the middle of the valve; anterior end narrowly
rounded, or obtusely pointed, and with an imperceptibly marked lunule
beneath the overhanging beaks; basal line curved, but with an almost in-
appreciable flattening in the middle. Body of the valves ventricose, with-
out perceptible umbonal angle. Surface of the shell marked by fine con-
centric lines of growth. The spocies is seldom seen except as internal casts,
in which condition it still retains its general form, but the hinge cavity
between the beaks is then ciuite depressed and broad, and sometimes, from
the retention of a part of the shell on the anterior end, presents the appear-
ance of having a deeply marked lunule. On these casts the muscular mark-
ings are extremely faint, but of large size, and the pallial line is deeply
sinnate and the sinus broad, pointed, and directed obliquely upward in the
direction of the lunular area at the anterior end. The hinge features I have
not been able to determine any further than that there is evidence of at
least two teeth in each valve, and other corrugations representing other
features in advance of the beaks. In the only example on which the shell
is preserved the ligamental area is coated with foreign matter, so that it is
impossible to determine if there is an external ligament or not. The pre-
sumptive evidence, however, is that if external at all it was extremely minute.

This is one of several species from the base of the Upper Marl Beds of
New Jersey, which have usually been indiscriminately referred to Cyprina
Morrissi Sowerby, an Luropean species, from the lower Eocene; but as
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there are two, and most probably three, distinct species among them, prob-
ably generically distinct, there is but little likelihood of any of them being
specifically identical with that one. The form originally described by Mr.
Gabb as Dione Delawarensis differs from this one in its more elongate and
more regularly oval form. Mr. Conrad, in the Am. Jour. Conch., Vol. V,
Pl 1, Fig. 6, gives a figure of a shell which he identifies with Mr. Gabl’s
species, but I think wrongly, although the figure is too poor to afford con-
clusive evidence. This, and at least one other associated form, appears to
me most likely to prove to possess the features of Roemer’s genus Caryatis;
in fact Mr. Conrad has stated that the other one which he refers to, C. Dela-
warensis=Dione Delawarensis Gabb, possesses the hinge structure of that
genus, and certainly the general form, rotundity, muscular and pallial mark-
ings correspond very closely. They might also with nearly equal propriety
be placed under Sowerby’s genus Thetis, except for the want of the notch
in the pallial sinus. .

Formation and locality—The species appears to be common in the
lower (Cretaceous) layers of the Upper Marls at Farmingdale, Squankum,
New Egypt, and at Shark River, New Jersey, and is often found associated
in collections with the fossils from the upper or Eocene layers, but 1 cannot
ascertain that it is ever found in these beds.

SAXICAVIDAL.

Genus PANOPEA Ménard.

Panopea elliptica, n. sp.

Plate XXVIII Figs. 24 and 25.

Shell, as known from the internal cast, transversely elongate, having
been fully once and a half as long as high, with narrowly rounded extrem-
ities, very ventricose valves, and moderately elevated beaks, which appear to
have been directed toward the posterior end of the shell.  Anterior end widest,
and rather narrowly rounded on the extremity ; posterior end suddenly nar-
rowed on the dorsal line near the beaks, the line of the hinge being con-
cave; extremity of the valves narrow and scarcely truncate on the margin,
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with an indistinet umbonal geniculation of the strize ; basal line convex, with
a broad and undefined sinuosity behind the middle of the valve. The ex-
tremities seem to have been widely gaping, the valves only being in contact
near the middle of the basal margin.  Surface of the cast marked by broad
undulations, indicating similar undulations on the surface of the shell par-
allel to the margin of the valves. Hinge features and muscular markings
unknown, '

Only very imperfect fragments of internal casts of this species have
been seen; the best of which is that illustrated. The species differs from
P. decisa Conrad, which oceurs in the lower beds, in the narrower extremi-
ties, especially the posterior end, which lacks the broad oblique truncation
so characteristic of that species. The beaks are also proportionally larger,
and the posterior cardinal line more deeply excavated behind thew.

Formation and locelity—In the dark green sands at the base of the
Upper Marls, near New Egypt, New Jersey, and is apparently an uncom-
mon species.

ANATINID A

Genus PERIPLOMYA Conrad.

Periplomya truncata, n. sp.

Plate XXVIII, Figs. 20 and 21,

Shell of medium size, transversely elliptical in general outline, and pro-
portionally ventricose, with subequal valves; in the cast, the condition under
which the species is known, the beak of the right valve appears the largest
and most prominent. Beaks full, but of small size, turned toward the pos-
terior extremity, and not projecting much beyond the hinge margin, their
location being perhaps a little behind the middle of the shell's length.
Length of the shell about twice the height; anterior end rather sharply
rounded and wider than the opposite, the anterior cardinal border being
very slightly arched; basal line broadly and evenly curved; posterior end
narrowed from behind the beaks, and the posterior cardinal margin concave,
abruptly so near the beaks; posterior extremity truncate. Umbonal ridge
angular, the disk of the valve in front of it being full and ventricose, while
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the posterior cardinal slope is concave. Surface of the cast marked by
a few undulations of growth. Muscular impressions small and faintly
marked,

This species might readily be mistaken for a cast of Periplomya elliplica
Gabb, from the Loweér Marls, as it very closely resembles it, but on close
comparison it is seen to be wider posteriorly, and not so pointed at the ex-
tremity; the anterior end is proportionally less, and the beaks situated
nearer the middle of the length, while the valves are more ventricose,
especially in the vicinity of the beaks.

Formation and locality—In the dark-colored marls at the Dbase of the
Upper Marls, near New Egypt, New Jersey. Collection at Rutgers College.
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LAMELLIBRANCHIATA FROM THE EOCENE MARLS OF NEW JERSEY.

OSTREIDA.

Genus OSTREA Linnseus.

Ostrea glauconoides, n. sp.

Plate XXIX, Fig. 2,

Shell small, obliquely ovate, lower valve rather shallow, narrow at the
apex on the body of the valve, but with a proportionally large wing on the
inner (anterior %) side, which gives the cast a somewhat Avicula-like aspect.
Lower part of the valve abruptly curved to one side, which, if the larger
valve shall be called the right, would be anterior, the same as the alated
side of the hinge, and is somewhat prolonged at this point. Muscular im-
pression faintly marked, but broad, and near the middle of the valve. Sur-
face of the shell, as indicated on the cast, marked by rather strong, rounded,
radiating ribs.

Only a single cast of a valve of this species has been noticed, but it
differs so greatly from any other one in these beds, or even in the New Jer-
sey formations, that it cannot be easily mistaken. It seems to have an ex-
tension of the hinge on each side of the beak, but this point cannot be very
well determined from the specimen under examination. There are several
small species of Ostrea in the Eocene which more or less resemble this one,
like O. Alabamiensis Lea, from Claiborne, but none of them are.hear enough
to he mistaken for it, and as this one is so marked and quite uncommon, it
i3 well that attention should be called to its existence in these layers.
This same species occurs in the white marly limestone at or near the

base of the Kocene beds at Claiborne, Ala, where it attains a size
292
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nearly twice the length of that here figured, and presents the features
indicated on this cast, but intensified; the ribs being strong and rounded,
and the alation of the hinge well marked ; the curving of the shell toward
the front is also very marked. I cannot find that the Claiborne shell has
ever been described or indicated by name. It may have been confounded
with the young of 0. sellwformis Conrad, to which it bears considerable re-
semblance, but that species in its young state, and even in its more advanced
stages, never has the lateral curvature nor the strong ribs; although the
hinge alation is quite strongly marked and the surface ribbed. The ribs,
however, are much finer and the shell proportionally broader and shal-
lower. The species differs from all other oysters of the Eocene to which I
can find reference in the curving shell, combined with the alation of the hinge.

Formation and locality—In the upper bed of the Upper Green Marls
at Shark River, New Jersey.

Ostrea {Alectrionia ?) linguafelis, n. sp.

Plate XXIX, Fig. 1.

This single cast of the lower valve of an oyster-like shell is figured from
the Eocene marls. At first I was inclined to refer it to 0. larva Lam., but
on close observation I find that it poésesses characters which are incompati-
ble with that species, and which make it necessary to distinguish it by a
distinet name, although from the poor material in hand I was disinclined
to do so.

The form is very obliquely elongate-oval, with a comparatively long
cardinal line, apparently auriculate on one side, which, althongh imperfect,
seems to have been extended in the form of a wing. Body of the valve
convex, and the surface, as shown on the margin of the cast, marked by
comparatively small radiating plicze. Cardinal area small and the liga-
mental area narrow and obscure. Muscular scar rather small, and sitnated
ahove the middle of the shell’s length.

Formation and locality—In the upper layers of Green Marl at Shark
River, New Jersey. Collection at Rutgers College.
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Genus GRYPHAA Lam.
Gryphea vesicularis Lam,
Plate XXIX, Figs. 7 and 8,
For references and synonyms see page 36.
It is generally supposed that the genus Gryphaa does not occur in beds
above the true Cretaceous, hence I have hesitated somewhat before referring
the single specimen of an internal cast figured on Plate 39, Figs. 7and 8, to
G. vesicularis Lam.  But on critical examination I ean find no reason to
doubt the truth of the reference. The form aund character of the specimen
are precisely those which would be given by the internal cast of one of the
small variety of the species as they occur in the marls of the middle beds,
with the exception of the more marked extension of the siphon-like protu-
berance on the side, in which respect it corresponds more closely to the form
of the larger individuals from tlhie Lower Marls. The muscular scar on the
specimen is well marked, and all the features are those of an old and much-
thickened shell in which the rostral cavity has become filled by excess of
thickening; and I can see no reason whatever for not considering it as iden-
tical generically and specifically with the shells from the Cretaceous marls
below. There can be no question as to the authenticity of its locality and
position, as, fortunately, the specimen bears on the under surface an im-
print of Cardita pemntigud Con.,, which at once fixes the position beyond
question. It is possible that this may be a Cretaceous specimen broken
from its original bed and redeposited in the Jocene seas. If so, however,
it is the only case yet known.in the State. '
The example is from the upper layer of the Upper Marl at Shark
River, New Jersey. _
PECTENIDA.

Genus PECTEN Kilein,
Pecten Kneiskerni.
Plate XXIX, Figs. 3-5.

Pecten Kneiskerni Conrad.  Am. Jour. Coueh., Vol. V, p. 40.

Mvr. Conrad’s description of this shell is as follows: “Ovate, convex,
ribs 131, convex, little prominent; anterior and posterior submargins with-
out ribs; ears equal. (Cast.)”
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Mr. Conrad’s description seems to have been made from a cast of a
small left valve, on which the radii were less numerous than usnal. Among
the casts and impressions whieh I have examined from these beds in New
Jersey I find no evidence of more than one species, although if the differ-
ence in number of ribs be taken as evidence of specific characters, there
might easily be two or even three species founded upon those which
are now before me, as one individual, an external imprint, half an inch long,
shows twenty-nine ribs on the body of the shell, while another, also an ex-
ternal imprint, only two-thirds as large, shows thirty-eight. The larger
right valve figured, which is from a gutta-percha impression of an external
imprint, shows fifty ribs when those on the submargins are counted. An
internal cast of a left valve of nearly equal size to the last shows only

about twenty-five ribs which are less distinctly elevated, being low and-

flattened, those on the submargins being lost, while all those added intersti-
tially on the exterior are lost on the internal cast.

The shell, as I find it represented by casts of the interior and imprints
of the exterior, is subdiscoidal, or suborbicular in general outline, with
moderately and generally evenly convex valves, and moderately sized ears,
the anterior one on the right valve being slightly longer than the posterior,
distinctly separated from the body of the shell by a deep, narrow sinus;
posterior ear rapidly sloping from the hinge line and joining the body of
the shell below much farther from the central line than its length on the
hinge line. llinge line straight on both valves and about half as long as
the antero-posterior length across the body of the shell below. The left
valve has ears about equal to those of the right valve, but without the an-
terior sinus.  Body of the shell abruptly and distinctly elevated above the
planc of the auriculations along the submarginal slopes. Radii sharply
elevated, rounded on top, and separated by equally sharp, rounded de-
pressions, increased by implantation, but not frequently enough to prevent
this rapid increase in strength as the shell increases in size, numbering
from fifteen on young shells to fifty on larger individuals  Surfuce marked
by concentric striw, very fine and even on the body of the shell, but
stronger, more ¢levated, and more distant on the lateral portions of the
shell. Ribs stronger in the middle of the shell and finer on the sides.
Auriculations marked by rays and strong concentric strize.

4418 MON 9——135
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The species somewhat resemble P. fenuitestus Gabb, from the lower
matls, in its surface markings, but is proportionally broader across the body
of the shell. The young specimen, especially those with fewer ribs, are
very similar in form and general appearance to P. venustus Conrad, also
from the lower marls, but they have usually a greater number of ribs,

Formation and locality—In the upper layers of the Upper Marls at
Shark River. All the specimens which I have seen are from the collection
at Rutgers College, except one, figured, which is in the collection of the
Academy of Natural Sciences of Philadelphia.

Pecten Rigbyi, n. sp.
Plate XXIX, Fig. 6.

Shell small, circular in outline exclusive of the auriculations, and mod-
eritely ventricose on the right valve; ears rather large, the anterior one
nearly twice as long as wide, and the byssal notched below it deep; pos-
tevior ear nearly or quite as long, but shorter on the hinge-line than where
it joins the body of the valve, making the hinge-line a little more than half
as long as the width of the body of the shell below. Surface of the shell
marked by from twenty-two to twenty-six radiating ribs, which are strong
in the middle of the valve and gradually decrease in strength toward the
sides. Surface of the ribs crossed by very distinet, imbricating, concentric
lamellee.  Auriculations on the right valve both marked with radiating ribs
and comparatively strong concentric lamellose lines. Left valve unknown.

This species is associated with Peclen Ineiskerni Conrad, but may be
distinguished from that one by the comparatively coarser radiating ribs.

Formation and locality.—In the upper layer of the Upper Marls, at Shark
River, New Jersey.

Avicula annosa Conrad,
Plate XXIX, Fig. 9.

Aneula annesa Conrad. Am. Jour, Concli., Yol. I, p. £14, Pl. XX, Fig. 16. Swmith-
sonian Check-list, Eocene Iossils, p.4. Meek, Geol. Surv. N.J., 1868, p. 731,

The typical specimen of this species is before me, but it is such an
imperfect cast that it is difficult to determine satisfactorily as to its true
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nature. In some lights it presents the appearance of a cast of an oyster,
while in the position in which it was figured by Mr. Conrad it may readily
be viewed in the light of an Awicula—=Pteria. But after studying the
specimen and examining it in every position I have come to the conclusion
that it is only a fragmeut of the outer volution of one of the large nodose
Fasciolaria-like shells common in the same beds. If one hold the specimen
in a position so as to bring what Mr. Conrad interpreted as the extremity of
the posterior hinge-line to the bottom of the specimen, this is at once seen
to be the true interpretation of the fragmeut, that part being a portion of the
beak or rostral portion of the shell, and the protuberances, which in the
Avicula interpretation represent the beak and anterior lobe or wing, are
only two of the nodes on the body of the volution. The name Awicula
annose Conrad ought therefore to be dropped from zodlogical nomenclature.

"T'he specimen was from Shark River, and came from the upper layers
of the marl at that place.

NUCULIDA.

Genus NUCULA Lam,

Nucuia Circe, n. sp.
Plate XXIX, Fig. 12.

Shell rather above a medium size, very broadly ovate or subtriangu-
larly-ovate in outline, with subcentral beaks, and the hinge-line sloping
from it nearly equally on each side, inclosing an angle of about 110°.
Posterior side of the hinge longest and somewhat arcuate, containing four-
teen teeth, with considerable space near the beak unseen, probably contain-
ing about six additional ones. Teeth regularly increasing in size posteri-
orly. Anterior side not observed; basal line gibbous in the middle, leaving
the anterior and posterior ends nearly equally pointed. Muscular imprints
small, but moderately distinct. Surface of the shell marked by fine radiat-
ing strize, most strongly marked on the anterior half of the valve:

The only specimens of the species observed are flattened by compres-
sion, and possibly somewhat distorted also, although of this there is no direct,
evidence. The valves appear to have been quite convex, although not so
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now. If no distortion has taken place, the form would be quite different
from any known species. In size it corresponds to N. Slackiana Gabb, from
the Lower Marls, and also to N. magnifica Conrad, from the Focene sands of
Claiborne, Ala., but in its proportions of form it differs from either very
materially.

Formation and locality—In the upper layers of the Upper Marls, at
Shark River, New Jersey.

Genus NUCULANA March.

Nuculana albaria.

Plate XX1X, Tigs. 156 and 1G.

Yoldia protexta Courad. Am. Jour. Conch,, Vol. I, p. 213, PL. XXI, Fig. 2. Meck,
Geol. Sarv. N, J., 1868, p. 731. Courad, Check-list, Focene Foss., p. 4.

Y. albaria Covrad. Am. Jour. Conel., Vol. 111, p. 8.

Not Yoldia protexta Gabb.

Shell of medium size, transversely elongate-elliptical, varying frowm
considerably less to a little more than twice as long as high, and the oppo-
site ends of the shell nearly or quite of equal length.‘although differing
materially in height. Narrow end of the shell rccurved and obtusely
pointed; opposite extremity more broadly rounded; base nearly equally
curved throughout. Beaks small and appressed. Hinge-line marked by
about twenty somewhat curved teeth on the broad side of the shell, and by
twenty-three or twenty-five on the pointed end; ligamental pit of consider-
able size. Surface of the shell marked by very fine even striz of growth.

Mr. Conrad first described this shell under the name Yoldie protexta, but
subsequently changed it to Y. albaria on ascertaining that Mr. Gabb had
already used that name for a Cretaceous species. The casts very closely re-
semble those of Y. protexta Gabb, so much so that it is diflicult to point out
differences. The shell is, however, morg equilateral and appears to have been
a trifle higher and to have been less recurved at the narrow end; otherwise
they are strikingly similar. Mr. Conrad’s figure in the Ainerican Journal of
Conchology is very poor, and represents the narrow end of the shell as much
longer in proportion to the other than in any specimen which has.come
under my observation. He also describes it as “anterior side longest” I
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have placed this and the others under the genus Nuculana from the fact that
T have not been able to detect any “largely sinuate pallial line” on any of the
casts, and becsuse the cartilage pit beneath the beak is small instead of
large. These two features appear to be about the only distinction there is
between Nuculana and Yoldia, and as these agree most nearly with the for-
mer, which is also the oldest genus, I have adopted that name in preference
to the other. The cartilage pit in the present species is reduced to its min-
- imum size, being so small as to require magnifying in order to see it dis-
tinctly, while the teeth near the center of the line are also extremely minute.
Formation and locality—In the top layer of the Upper Green Marls, at
Shark River, Farmingdale, and Squankum, New Jersey.

Genus NUCULARIA Conrad.

Nucularia secunda, n. sp.

Plate XXIX, Figs. 13 and 14.

Shell small, very inequilateral, transversely elongate, and very elon-
gate-ovate or subelliptical in outline. Cardinal and basal lines subparallel,
the anterior end being a little the widest. Beaks small, situated at about
one-fourth the length of the shell from the anterior end.  Anterior extremity
of the shell sharply rounded; posterior end narrower and rounded; basal
line broadly but regularly curved; posterior hinge-line very slightly con-
cave. Disk of the valve gently depressed-convex, the shell apparently
somewhat gaping posteriorly. Hinge-line marked by a moderately large
triangular pit beneath the beak, and by about eight pectenoid teeth on the
anterior side of the beak, and about thirteen or fourteen on the posterior
side; those of both parts gradually increasing in size from the beak out-
ward., Surface of the shell unknown.

The shell is known only by internal casts, in which condition it very
closely resembles N. papyridea Conrad, from the base of the Cretaceous
marls at Haddonfield, N. J.; the form is, however, not quite so robust,
being narrower in proportion to its length, and the posterior end is
rounded instead of being obliquely truncate, as in that one, which gives a
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more regular curve to the basal line. This species throws a little more light
on the characters of this genus than was known from the Cretaceous spe-
cies, as in the example figured on the plate, the entire hinge features can
be mwade out. These show that it is so very closely related to Nuculana as
herein used that it becomes a question if Nucularia should be retained as a
distinct genus. It is possible there may be some more distinctive feature in
the arrangement of the muscles, or in the form of the pallial line, as these
features are not observable on the specimens; but so far as the characters of
the hinge-plate can be relied upon, I should not consider it a valid genus.

Formation and locality—In the upper layers of the Upper Marls, at
Shark River, New Jersey.

Genus AXINEA Poli.

Axinea Conradi, n. sp.
Plate XXIX, Figs. 10 and 11.

Shell small, the internal cast measuring a little less than one inch in
height, and is atrifle narrower than high. Valve depressed-convex, most
strongly convex above the middle, and gradually sloping below. Outline
nearly circular, equilateral, and slightly pointed at the beal< in the cast, but
the outline of the hinge-plate would give a more circular form. Hinge-
plato narrow, marked on the anterior side by about eight short oblique teeth;
opposite side unknown, Muscular scars rather small. Exfoliated surface
marked by moderately fine, distinct, rounded strizz. 'The margin denticu-
lated to correspond.

The species differs from 4. Mortoni Conrad, from the Lower Marls, in
being less convex, and in being most convex above the middle, whereas that
one is evenly rounded. It also differs in being higher than wide, that one
being the opposite, and in being more finely denticulate on the margin of
the cast. These differences I deem quite specific in forms of this genus,

Formation and locality.—1In the upper, stony layers of the Upper Marl
Bed, at Shark River, New Jersey.
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ASTARTIDA.

Genus ASTARTE Sowerby.
Apgtarte castanella, n. sp.
Plate XXX, Figs. 1 and 2.

Crassinaf vete Conrad. Am, Jour. Conch., Vol. V, p. 41, PL I, Fig. 5.
Not Astarte veta Conrad. Am. Jour, Conch, Vol IV, p. 278, Pl. XX, Tig. 4, or Vol. V,
. 2217,

Mr. Conrad describes this species in the following words: “Triangular,
inequilateral, convex; posterior dorsal margin straight and oblique; anterior
extremity angular and situated much above the line of the ventral margin,
which is crenulated within; cardinul pit under the apex of the left valve,
triangular, wide, oblique. (Cast.) Locality, Shark River, N. J

I have seen only casts of this species, and do not think it has Deen
recognized under any other form. There arc two forms associated with each
other so nearly aliko that it is somewhat difficult to distinguish between
them; yet I believe them to form two distinet species. One of the marked
features of this one is its crenulated basal margin, which is the only feature
that would enable one to say to which Mr. Conrad’s description applies.
The form is more transverse than that of the other, sometimes becoming
almost elliptical in outline inside of the impression of the beak and hinge-
plate.  The posterior end is also more distinctly truncate, with a slight um-
bonal angle, and the anterior end somewhat longer proportionally. The
margin of the valve is strongly, and for so small a shell almost coarsely
crenulated, while that of the other is smooth. ‘

This being a true Astarte, and Mr. Conrad having previously described
an Astarte veta in Vol. IV, Am. Jour. Conch., p. 279, and Vol. V, p. 227,
his specific name vefa cannot stand, consequently, from its very close resem-
blance to the recent 4. castanea, T change it to A. castanclia.

Formation and locality—In the top layer of the Upper Green Marls
(Eocene) at Shark River, Farmingdale, and Squankum, New Jersey.
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Astarte planimarginata, u. sp.
Plate XXX, Figs. 3 and 4,

Shell small, triangular, with sharp, pointed, incurved beaks, which
almost overhang the anterior end. Length seldom exceeding half an inch,
with about an equal height. Body of the shell below the beaks, as seen
in the cast, broadly 1'01md—triangﬁhn‘, and most convex just below the um-
bonal region.  Cardinal margin slightly curved behind the beaks and con-
cave in front; basal line curved and passing imperceptibly into both the
anterior and posterior margins. Imprint of the hinge-plate broad and pro-
portionately large. Muscular imprints of moderate size and faintly marked.
Inner margin of the valves destitute of crenulations.

This species differs from 4. castenclla Whitf. (=4. vefa Conrad) in
being more distinetly triangular in the proportionally larger and more prom-
inent beak and broader hinge-plate, in the want of the posterior truncation
¢f the margin, and the absence of umbonal angle, and in the smooth inner
margin of the valves, that one being strongly crenulate.  In form this shell
strikingly resembles young specimens of Astarte castanea of our Atlantic
coast,

Formation and locatity—In the top layer of the Upper Green Marls at
Shark River, Squankum, and IFarmingdale, New Jersey (Iocene).

Genus CARDITA Brug.
Cardita perantiqua.

Plato XXX, Ifigs. 8-10.

Cardita gubquadrala Gabb. J. A, N. 8¢i., Phil., new series, Vol. 1V, p. 303, P1. XL VIIT,
Fig. 22 a, b (by error on ’l. XXI}. Synopsis, p. 105. Meck, Check-list, p. 11,
t Lea, Proc. A, N. 8c¢i., P’hil., 1861, p. 150,
Venericardia perantigua Conrad. Am. Jour. Conch., Vol. I, p. 8. Meek, Geol. Surv,
N. J., 18G8, p. 731
Not Cardita subquadrata Conrad. J. A. N, Sci., new series, Vol. I, p. 128, P1. XIV, Fig. 9.
Shell of medium size, with moderately convex valves and an obscurely
subquadrangular outline. Beaks fairly arge, but not prominent, and scarcely
projecting above the cardinal line, but directed well anteriorly and-enrolled.
Anterior end of the shell excavated in front of the beaks, rather sharply

rounded, and somewhat projecting beyond the beaks; basal line moderately
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arcuate, and subparallel with the cardinal margin, which is straight-and
only a little shorter than the length of the shell behind the beaks; posterior
end broad and squarely rounded, being nearly at right angles with the car-
dinal line. Umbonal ridge scarcely marked. Surface of the shell marked
by strong, radiating plications, which are strongest on the anterior end and
faintest and more closely arranged on the postero-umbonal slope. On the
shell, or, us obtained by gutta-percha casts, in an outside imprint of the shell,
the sarface of each rib is seen to be highly crested, and to be composed of
three ridges, a central or highest one and a smaller and more obscure one
on each side, with a moderately concave surface separating the different
sets. Theribs on the body of the shell and on the anterior end are often
covered along their crests with a series of nodes, formed by the concentric
lines of growth which thickly cover all parts of the shell. In the number
and strength of the ribs the specimens vary greatly. In the coarser forms
there are fifteen to twenty ribs, and on the finer ones twenty-five or more,
but they do not appear to be distinctive specifically, as there are all grades
between them.

The species is very abundant, and forms the most common and most
prominent fossils of the beds in which it occurs. In its general form it is
pethaps as near C. rofundata of the Claiborne, Ala, beds as any American
species, but the ribs are coarser, and it differs in the surface markings and
in its more distinetly subquadrate outline. _

Formation and locality~—1In the Green Marls at the top of the third bed,
associated with other Eocene fossils, at Farmingdale, Shark River, near
Monmouth, and other places. Mr. Gabb first described it from Mon-
mouth County, New Jersey, as C. subgquadrata, but as Mr. Conrad had
previously given this name to a very different form from South Carolina, it
became necessary to change it, which Conrad did in his list of Eocene fos-
sils published in Vol. I, American Journal of Conchology.

Cardita Brittoni, u. sp.
Plate XXX, Figa. 11 and 12.

Shell somewhat below a medium size, nearly circular in outline, but in
the condition of internal casts broadly oval transversely within the line of
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the beaks. 'These latter are very large, prominent, moderately distant, and
inclined forward, but not much incurved, and are placed considerably in
advance of the middle of the shell. Body of the valves very ventricose,
becoming almost inflated on the umbones, and destitute of any angulation
in the posterior umbonal region. Anterior end moderately projecting and
narrowly rounded; posterior end mere broadly rounded, and the basal line
forming a segment of a regular ellipse. Surface of the casts destitute of
plications when found in hard marl, except faint indications of those seen
just at the margin along the basal line. On casts from the softer marls,
where they partake partially of the exterfor characters, they show from
twenty-two to twenty-six radiating ribs, which are narrow and sharp, with
much wider interspaces; and in these specimens the heaks are sharper and
incurved, being nearly in contact. On the internal casts the muscular
scars are small, but rather well marked.

This species is somewhat smaller than C. perantiqua Conrad, and differs
from it in its finer ribs, of which there is a greater number, that one having
from sixteen to eighteen. I'hey are apparently associated together in the
same layers, and will generally be looked upon as one unless where care-
fully studied; but in the condition in which the external ribs are shown
these are so much finer that there will be little difficulty in separating them
It is possible they ought to be considered only as varieties of the one
species, but I have seen no intermediate forms as yet to connect them.

Formation and locality.—In the topmost layer of the Upper Green Marls
at Squankum and Shark River, New Jersey (Eocene).

Gennus CRASSATELLA Lam,

Crassatella alta.
Plate XXIX, Fig. 17.

Crassatelle alta Conrad. Foss. Shells of the Tertiary, p. 31, PL. VII. Am. Jour. 8ci.,
2d ser., Vol. I, p. 395, Pl 111, Fig. 1. Am. Jour, Conch., Vol. I, . 10.
Checlk-list, llocene, p. .

A single very imperfect cast which appears to be of this species
vecurs in the collections from Shark River. Its erect form, prominent and
necarly central beaks, and slight posterior umbonal angle all agree well
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with the same features on the specimens from Claiborne, Ala., so far as a
cast can be said to agree with the external shell.. The regular curvature
of the-anterior, basal, and posterior margins, which blend into each other
without perceptible angulation, is also a marked feature, and one not
observed in any other American species. So that 1 feel no hesitation in
considering it as identical with the Claiborne examples.

Formation and locality—In the upper layers of the Upper Marls at
Shark River, New Jersey.

Crassatella obliguata, n. sp.
. Plate XXIX, Fig. 18, and PL. XXX, Figs. 13 and 14.

Shell, as known from internal casts, large and apparently of consider-
able thickness, especially in the cardinal portions, sometimes measur-
ing nearly three and a half inches in length by fully two and a half in
height.  Valves moderately convex, although the casts generally show
evidence of considerable compression. Outline obliquely ovate, with very
broad and extended beak or rostral processes, which are broadly triangular
in form and pointed obliquely upward and forward. Anterior end short
and narrow; posterior end broader and obliquely truncate, much longer in
the postero-basal region than above; basal margin strongly curved; mus-
cular scars large and moderately strong; pallial line usually distinct.
Surface of shell and hinge features unknown.

This shell in its form, as shown by the casts, has differed from any
other species of the genus known in its large size, ventricose valves, and
oblique form combined. The beaks must have been very prominent, as
shown by the very large processes which have filled their cavities, much
larger, in fact, than in any other known species, while at the same time
they have had a very considerable breadth. Its general features are so dis-
tinctive that when found presenting anything like its normal form it can
scarcely be confounded with any other species. But mest of them have
suffered distortion in the marls to so great an extent as to almost obliterate
their original shape. ‘

A cast of a single valve, showing the imprint of the hinge-plate has
been obtained since the above description was written. The plate is
wider in proportion than that of C. alle Conrad, from the Claiborne, Ala.,

~
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Zocene beds, and is situated nearer to the anterior end of the shell than in
that species, showing the obliquity of the body of the shell to be its normal
condition, and proving its specific distinction. The different elements of the
hinge have much the same characters and proportion to each other as have
those of C. alfa, but the plate is higher from the inner margin to the apex
of the beak in proportion to the antero-posterior diameter. This feature,
with the fact that a much larger part of the body of the valve is posterior
to the central line of the hinge-plate, will readily serve to distinguish the
species from that one if it should ever be found with the shell preserved.

Trormation and locality—The only examples which I have seen have
been from the top layers of the Upper Marl Beds at Shark River, New
Jersey.

CARDIID A,

Genuzs PROTOCARDIUM Beyr.

Protocardinm curtum.
Plate XXX, Figa. 5-7.
Drotocardia eurta Conrad. Am. Jour. Concl,, 1870, Vol. V, p. 42, PL. T, Fig. 1. Meek,
Check-list, p. 731, (Antedated, description first published 1870.)

Shell of medium size, subquadrangular in outline, with nearly equi-
lateral and moderately convex valves. Beaks large, prominent, posterior
to the middle of the shell, and incurved ; cardinal line strongly arcuate, par-
allel to the basal line, and nearly equally curved, the basal line curving
abruptly upward at, and hlending imperceptibly into the anterior end, this
latter being narrower than the posterior. Posterior margin abrupt, slightly
oblique, being just within a right angle with the postero-basal line. Um-
bonal angle sharply defined, and the posterior slope narrow and abrupt.
The surface of the shell has been marked throughout by fine, radiating
strime, of which seven or eight may be counted in the space of an eightil of
an inch on the margin of a specimen measuring nearly one and three-
fowrths inches in height. On the posterior slope the strie are somewhat
coarser than on the body of the shell. The hinge, as seen on a very well-
preserved cast of a right valve, Las been characterized by a strong lateral
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tooth on each side and a single strong, hook-like tooth in the eenter beneath
the beak, with a similarly-shaped cavity in front of it, presenting a true
Cardium hingé. The plate for the attachment of the ligament, however,
cannot be made out. The muscular scar on the anterior side has been
very faint, seldom being seen on the cast, but the posterior scar has been
deeper, and sometimes leaves u deep groove bordering it on the cast, repre-
senting a ridge on the shell. ‘

The species presents the external form of a Profocardium, but differs
somewhat in the surface markings, as it is striated throughout. Mr, Conrad
described the “ventral margin minutely crenulated,” but on some of the casts
the strize on the body of the shell can be traced to near the middle of the
valve, showing that they are the remains of external strice, and not merely
the crenulations of the internal margins of the shell. T have not seen the
external markings in imprints of the shell, as there appears to have been
none of these preserved in collections. The representation of the hinge of
a left valve is given on the plate as nearly as it could be obtained from a
gutta-percha impression taken in the best cast which I have observed.

Formation and locality.—In the Eoccne layer of the Upper Marls at
Farmingdale, Squankum, and Shark River, New Jersey. Apparently not a
rare species.

VENERIDA.

Genus CARYATIS Roemer.
Caryatis ovalis, n. sp.
Plate XXX, Figs. 15 and 16.

Caryatis Delwwarensis Convad.  Awm. Jour. Conch., Vol. V, p. 41, PL 1, Fig. 6.
Not Dione Delawnrensis Gabl. J. A, N. Sci., new ser,, Vol. IV, p. 312, Pl. XLVIFI,
Fig. 18.

Shell transversely short-oval, very oblique, with moderately-sized
incurved beaks situated near the anterior end, and not projecting above
the cardinal umbonal surface posterior to them. Hinge-line only moder-
ately arcuate, and about parallel to the basal line, which is also only mod-
erately curved. Anterior and posterior ends broadly rounded, the former
somewhat more sharply so than the laiter, owing to the excavation in front
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of the beaks. Surface of the valves as seen in casts only moderately con-
vex, and marked by fine, even lines of growth parallel to the margin of
the valve. Muscular imprints very faint. Pallial line too indistinct to be
described with certainty, but the best evidence furnished would indicate
that it was not véry-deep and rounded at the extremity. Ilinge structure
not determined.

"This I suppose to be the shell which Mr. Conrad describes as Caryatis
Delawarensis (Gabb's sp.) in the American Journal of Conchology, and of
which he says he was fortunate enough to obtain the mold of a hinge,
“which proves it to be a Caryatis” I have not been able to obtain speci-
mens showing the hinge features, so shall aceept his generic reference with-
out question. He, in common with others, had identified this as Cypring
Morrissi Sowerby, an English Lower Eocene species. Mr. Gabl’s Dione
Delawarensis is, 1 think, a distinct species from this one, being of a more reg-
ularly oval form, with narrower anterior and posterior extremities, a larger
and more prominent beak, which is placed much farther from the anterior
end of the shell, and is more erect than that of this one. It also occurs in
the Lower Marls of the Cretaceous system, and I have not seen a specimen
from the Eocene beds which I should be willing to consider as the same
with those.

Formation ond locality—In the light-colored clay layers known as the
Stony Marls, at the top of the Upper Beds of Marls, characterized by Eocene
fossils, at Shark River, Squankum, and near Farmingdale, New Jersey.

MACTRIDA.
Genus VELEDA Conrad. 1871.

(Am. Jour. Conch., Vol. VI, p. 74.)
Veleda equilatera, u. 6p.
Plate XXX, Fig. 17.

Shell very small, transversely elliptical in outline, and nearly equi-
lateral; length a little less than twice the height, and both extremities some-
wlhat pointed or narrowly rounded; basal line broadly curved, and tne
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cardinal line sloping from the beak nearly equally on each side, the margins
forming an angle of about one hundred and thirty degrees. Beak simall,
but broad and compressed; disk of the valve depressed, convex, or almost
flattened, as seen in casts. IHinge characters known only by the imprint
of a linear tooth on each side of the beak, situated about half way between
the beak and the posterior end of the shell, on the posterior side, and still
further out proportionally on the anterior end. Muscular markings not
seen. Sutface of the shell, as indicated on the cast, marked by faint con-
centric lines of growth parallel to the margin,

This species differs from either of those described from the Lower
Marls in its transverse and equilateral form. Its transverse or elliptical
character at once distinguishes it from V. tinfea Con., and its equilateral form
from V. tellinoides, and the want of regular, even, concentric ridges on the
disk of the shell, and small beak, from V. transversa. So far as it is yet
known, it is a much smaller species than either of the last, but the examples
known may be small individuals.

Formation and locality—In the upper layers of the Upper Marls at
Shark River, New Jersey.

CORBULIDZ.

Genns CORBULA Brag,

Corbula (Ne&ra) nasutoides, n. sp.
Plate XXX, Figs. 18 and 1.

Shell of moderate size or larger, transversely ovate, inequivalve, an-
terior end longest and most inflated, and the left valve somewhat larger
than the right. Valves both rather ventricose, the left inflated on the um-
bones. Beaks large, full, and strongly incurved, directed posteriorly in
appearance; that of the left valve more incurved than the right one. Pos-
terior end of the valves narrowed and rounded at the extremity, withont
posterior umbonal angle or truncation of the extremity. Surface of the
valves marked only by concentric lines of growth.

The species, as known from casts retaining part of the external features,
bears considerable resemblance to C. nas:fa Conrad (=C. Alabamicnsis Lea)
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from the Eocene sands of Claiborne, Ala., both in form, size, and surface
markings, but differs in being less attenuated behind, is rather more equi-
valve, with more prominent beaks, and the strize is somewhat finer. 1t is
possible it may not be a Corbula or that it may be a smooth species of Neewra,
but it resembles Corbula more closely. The absence of angulation along
the posterior umbonal vidge, or of the corresponding truncation of the pos-
terior end, is against it being a true Corbula.

Formation and locality.—~1In the upper layer of the Upper Marls, Shark
River, and at Dr. Kneiskern’s pits, New Jersey.

Genus NEARIA Grey.
Nesera sequivalvis, n. ap.
Plate XXX, Figs. 20 and 21.

Shell large for the genus, with very convex or almost inflated valves,
very nearly or quite of equal size, the apex of the beak only indicating any
inequality. Outline strongly ovate, large in front with a sharply rounded
anterior extremity and a slightly gibbous basal line; posterior end pro-
longed, narrow, and sharply rostrate. Beaks placed very far back, large and
inflated on the umbones, directed posteriorly, incurved and minutely pointed
at the apices, which are in close contact, or interlocking, that of the right valve
being in advance of the other. Lunule obsolete, but the escutcheon area
deeply impressed in the cast, representing a strongly inflected cardinal border
in the shell. Hinge-teeth unknown; muscular scars and pallial line too faint
to be observed in the cast.  Surface of the shell marked by very distinct, but
not strong, concentric undulations parallel to the margin of the valves. There
are very faint indications of radiating lines on the cast. I do not think,
Lowever, that they indicate radii on the shell, but only represent vascular
markings.

The cast Las exactly the form externally of Corbula Carolinensis Con-
rad, as figured in the Appendix to the Report of the Geological Survey of
North Carolina, W. C. Kerr, Vol. I, page 11, PL 11, Fig. 15, and is almost
of the same size. I caunot think, however, that it has any relations to that
shell, for it certainly is not a cast of Corbula, and Mr. Conrad could never
have considered such a form as a Corbula when examining the shell itself.
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e also describes his shell as inequivalve, while this one is not perceptibly
inequivalve, except for the overlapping of the beaks, which is so slight, and
only at the extreme point, that there is really no difference in size. The
posterior prolongation, moreover, is equally large on each valve, which it
would not be in Corbule. Most of the species of Newra are radiatingly
ribbed, but there are species known which are smooth, such as N. hyalina
Hinds; figured in Chenu’s Manuel Conch. et de Pal. Conch., Vol. {1, p. 50,
Fig. 210. Mr. Courad’s species is from the Cretaceous, while this is from
the beds referred to the Kocene. Mr. Meek fignres a somewhat similar
species, N. veniricosa, from the Fox Hills group of Dakota, in the Report of
the U. 8. Geological Survey of the Territories (Hayden), Vol. IX; Report
on Invertebrate Fossils (Meek), Pl. XXX, Fig. 3, but in that one the beaks
are erect, while these have a strong backward direction when taken in a lat-
eral view of the shell.

Formation and locality—In the upper layers of the Upper Marls at Shark
River, New Jersey. In the collection of the American Museum of Natural
History, New York City. (¥ocene.)

PHOLADIDA.

Genus PARAPHOLAS Conrad. 1848,
(Proc. A. N, Sci., Phil,, 1848, p. 121.)
Parapholas Kneiskerni, n. sp.

Plate XXX, Figs. 22-24.

An internal cast of both valves in conjunction represents a shell of an
elongate-ovate or elongate-pyriform shape, measuring seven-eighths of an
inch in length by half an inch in diameter at the larger end; is all that
represents this species among the collections from the State. The anterior
end is globose to the oblique mesial division, behind which it is.rapidly
narrowed to less than one-fourth of an inch at the posterior extremity,
which appears to have been widely gaping. The mesial constriction is
deep and very oblique, reaching the basal margin somewhat behind the
middle of the entire length. Posterior area of the valves concentrically
marked; anterior section of the valve triangular and rather small, with

faint indications of a few radii; antero-basal pads large and broad, extend-
4418 MON 9—-18
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ing on the sides of the anterior end to the point of greatest diameter, and
also extending backward beyond the mesial sulcus in considerable breadth,
apparently reaching nearly or quite to the posterior extremity of the valves
Anterior dorsal plates comhined apparently of only medium size, quadran-
gular or lozenge-shaped, and pointed at either extremity, placed with their
longest diameters in the direction of the junction of the valves. No pos-
terior dorsal plates appear to have existed. Posterior dorsal slope concave,
leaving the hinge-line sharply elevated.

The specimen being entirely an internal cast the surface characters
of the sholl can only be approximately determined.  As no other species, so
far as [ can ascertain, is known from this formation in America, I can draw
no comparison.

Formation and locality—In the upper layers of the Upper Green Marls
at Shark River, New Jersey. Collected by Dr. Kneiskern. Collection at
Rutgers College.

TERIDIDA.
Genus TEREDO Linn.

Teredo emacerata, n. sp.
Plate XXX, Fig. 25.
The species is known only by the casts of tubes, which are slender and
not known to exceed two inches in length. ~They are closely crowded in
the only examples observed, and have been found in burrows in wood.
Their direction is much contorted, and although often nearly three-six-
teenths of an inch in diameter at the lower extremity, they rapidly taper to
within one-half of that size, and ave very slender for the greater part of their
length. The lower extremity is rounded, and in some cases bulbous. The
species ditfers from 7. tibialis Mort. of the middle beds, in having burrowed
in wood instead of in sand, and in being much smaller, much more tortu-
ous, and more deﬁsely crowded than is usual with that species, besides
having no appearance of having formed a shelly lining.
Formation and locality—In the upper layer of the Uppel Marl, at
Shark River, New Jersey.
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SECTION VII.

UNTONIDZA FROM THE CLAYS AT FISH HOUSE, CAMDEN COUNTY.

The species of Unionoid shells described below occur in bluish-black
and dove-colored clays a few miles above Camden, N. J,, and are probably
from near the base of the Cretaceous series of the State. The latest evi-
dence obtained places them as probably equivalent to the Lignite clays
near the top of the Plastic Clay series, and below the Lower Marls. This
makes them the oldest molluscan Mesozoie fossils of the State, except those
from the Woodbridge and Raritan Clays described in Section II.  The
shells appear to have been first discovered by Professor Clope, of Philadel-
phia, and were by him called to the attention of Mr. Isaac Lea, who de-
scribed ten of the twelve now known species. Subsequently others col-
lected numbers of them. Prof. J. Carvill Lewis, of Grermantown, Pa., has
a large collection, the best of which he very kindly loaned me for use
in the following descriptions, and he also has placed me under obligations
by the trouble he took to obtain for me the use of Mr. Lea’s type speci-
mens from the collection of the Academy of Natural Seiences of Philadel-
phia.  Dr. L. N, Britton has also collected a large number for the State sur-
vey, from which some of the figured examples were obtained.

In regard to the geological position of these shells I shall offer no
opinion, not having visited the beds myself. Professor Cope appeared to
consider them as oceurring in beds actually below the lowest of the Green
Marls, and others with whom I have conversed hold the same opinion,
while still others consider them as of much later date. Dr. White in “A
Review of the Non-marine Fossil Mollusca of North America,” Third
annual report U. 8. Geol. Survey, 1883, says they are *“almost cer-
tainly of post-Tertiary date” So far as the shells themselves afford
evidence this might be said to be very likely; still they do not afford

any positive information on the subject. They present certain differences,
243
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observable even in their very imperfect condition, when compared with
their living representatives, which are certainly as great as differences be-
tween many of the western Cretaceous Unionide and the living represent-
atives of the same species; and I am not at all prepared to say that any
one of the twelve species named, if it could be obtained in condition perfect
enough for complete comparison, would not prove quite distinet from the one
whose name it bears. I have made comparisons with these living forms,
some of which are noted under the descriptions of the species.

The condition of preservation of these shells is a great drawback to
their satisfactory study. Their remains consist mostly of internal easts,
much distorted, with a portion of the epidermis usually preserved, and
occasionally a small amount of the ealcareous material. The cavities left
by the decomposition of the teeth are sometimes quite characteristic, but
more frequently compressed and distorted so as to be of but little service
in comparison. The valves have usually been preserved in contact, so
that the hinge features do not show on the cast, although the muscular im-
prints, and often the pallial line, are very handsomely preserved. But the
amount of compression which the specimens have undergone can only be
judged of by the form of examples which have been imbedded vertically or
obliquely in the clays. This has often been so great as to place them entirely
beyond the possibility of determination. Owing to the differences of form
and the difficulty of accurate comparison with living forms, I have preferred
to leave them standing as distinct species, under the names originally used
by Mr. Lea, and have added two others from the collection of Professor
Lewis, following the same system of nomenclature.

UNIONIDA.

Genus UNIO Retzins.
Unio nasutoides.
Plate XXXIV, Figs. 4 and 5.
Unio nasutoides Lea. Proc. A. N. Sci., Phil., 1868, p. 163. Pamphlet, 1868, p. 30.

Shell very transverse, about twice and a half as long as high, rounding
from below anteriorly and pointed behind, with the beaks within the
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anterior third of the length. Surface of shell smooth, valves compressed
" and subangular along the umbonal ridge. Muscular scars strong on the
anterior end, and rather faintly marked on the posterior sides; lateral teeth
strong, of great length, and nearly or quite straight, cardinal teeth propor-
tionately small and strongly striated.

Mr. Lea remarks of this species that it *‘is very nearly the same in
outline with the well-known nasufus Say, but is more acute at the pos-
terior margin, in which character it is more nearly allied to Fisherianus.”
There is certainly a very close resemblance between these fossil forms and
the ordinary forms of U. nasufus, as they oceur in the Hudson River and
its confluents, especially those from the Mobawk and those from the Erie
Canal in its eastern parts. Some of the shells which I have seen of this
species preserve the form very i)erfectl y, though much of the shell substance
has been removed, especially along the hinge. The lateral teeth appear to
have been very strong, and the cardinal ones are longitudinally striate
more strongly than any I remember to have seen in U. nasufus; but the
shells have been considerably thickened, as is evidenced by the strong
anterior muscular scars. The epidermis has also been strongly ridged.
Aniong the specimens loaned me by Prof. H. €. Lewis I find one specimen
which is more broadly truncate posteriorly and would seem to have had a
much greater thickness, especially behind the middle of the valve. This
one I have been somewhat inclined to place under U. preeanodontoides
described for the first time, but it lacks the eylindrical form, although
partially possessing the oblique median sulcus of that one.

Unio radiatoides.
Plate XXXIV, Figs. 1-3.
Unio radiatoides Lea. Proc. A. N. Sei., Phil,, 1868, p. 163. Pamphlet by 1. Lea, p. 30.
Shell of moderate size, transversely broad-oval in outline with com-
pressed or gently convex valves, generally a little narrower at the anterior
than at the posterior end; the hinge-line gently arcuate and slightly rising
posteriorly.  Shell surtace marked by concentric lines of growth.  Anterior
muscular scar large, round; posterior scur faint. Cardinal teeth compara-
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tively small; lateral moderately strong and but slightly curved. The
shells which I have identified with the above name are somewhat broader
or higher than the generality of specimens of U. radiatus as they occur in
the Hudson River and its tributaries; and the cardinal teeth are smaller or
more compressed. In other respects they correspond very closely in all
general particulars. There is very great diffieulty in distinguishing be-
tween this and U. cariosoides. In fact I cannot say that I am at all sure I
have done so. Between their living representatives, if we take casts of the
interiors and throw out the additional convexity of U. cariosus, it would be
very difficult to say wherein they differ, and among these fossil specimens
there is not an individual but that is more or less distorted as well as other-
wise imperfect.

Unio subrotundoides.
Plate XXXII, Fig. 5.

Undo subrotundoides Lin.  Proc. A. N. 8ei.,, Phil,, 1868, p. 163. Pamphlet by Lea, p. 30.

Of this species I have not been able to identify any individual among
the collections which I have examined and have therefore figured the type
specimen used in the original description, as labeled in the collection at
Philadelphia. The specimen is very broad ovate in outline, being longer
than high; the greatest height being considerably behind the beaks but
nearly midway of the length of the shell. Valves depressed convex with
strong concentric strize; hinge-line strongly arcuate and the beaks ap-
pressed; anterior end of shell short. Cardinal teeth?: Lateral teeth long,
thin, and strongly arched.

Mr. Lea’states in his description of this shell that the cardinal teeth are
*“apparently small.” = The space for the cardinal tooth in the specimen is
filled with foreign matter, but I think it would prove to be of considerable
dimensions if cleaned out. The form of the shell differs more from U. sub-
rotundus Lea, as figured by that anthor in his “Land and Fresh Water
Shells,” Vol. 1V, PL. 18, Fig. 45, than any other species of this group of
fossils differs from the ono after which it was named. In fact it differs so
much that if Ieft entirely to my own judgment I should not have thought
of referring it to that species at all. The measurements as given with Mr.
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Lea's description (length 2.6, breadth 3.4 inches) are evidently transposed
from what he intended, the length being nearly three and a half and the
height two and six-tenths inches, as will readily be seen by reference to the
figure given,' which is of his type specimen,

Unio cariosoides.
Plate XXXII, Fig. 3.
ATnio cariosoides Lea. Proc. A, N, Sei., Phil,, 1868, p. 163. Pamphlet by Lea, p. 31.

“ Shell smooth, broadly elliptical, somewhat inflated, obtusely angular
behind, rounded before; Dbeaks somewhat raised, removed from medial;
.cardinal teeth ———; lateral teeth long and slightly curved. Length 2.5,
hreadth 4.8 inches.” (Lea.)

Mr. Lea’s type specimen is the only one of this species which I have
:seen.  As he observes in his remarks following the above description, it
* rather closely resembles the elongated males of U. cariosus. The specimen
has apparently been imbedded in the clay vertically and has been slightly
compressed in that direction, making it a little less broad between the car-
.dinal and basal margins than it originally was, and giving greater angu-
larity to each of the extremities, and at the same time greater rotundity
to the valves. If this had not been the case the shell would present much
the same proportions as those which I have referred to U. radiatoides, al-
* though it may never have been quite as high in proportion to its length.
"The specimen is mostly an internal east, but retains a small portion of the
epidermal layer, as do most of the specimens. The impressions of the lat-
-eral teeth are slender, rather long and arcuate. What remains of the bor-
-ders of the cavity of the cardinal teeth would indicate that the principal
.one had been large and thick, but there is very little of it left to judge from.
"The anterior muscular impression is large, and situated well forward. The
posterior scar is not visible. The pallial line on the anterior half is well |
marked. In the measurements as given by Dr. Lea the “length” refers to
‘the distance from the cardinal line to the basal margin, and the ‘“breadth”
from anterior to posterior extremity. The locality for this and U. subro-
tundoides, as given on the labels accompanying them, is 6 miles north of
-Camden, New Jersey.
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Unio humerosoides,

Plate XXX1, Fig. 4.

Unio humerosoides Lea. Proc, A. N. Sci. Phil., 1868, p. 163. Pamphlet by Lea, p. 131.

V' «Shell smooth, ovately oblong, very much compressed, rounded be-
hind and before ; beaks slightly raised, removed from medial ; cardinal teeth
large and compressed; lateral tceth rather long and slightly curved.
Length 2.6, breadth 4.2 inches.” (Lea.)

The shell marked as the type of this species in Mr. Lea’s collection
in the Academy is of a broad oval form, being longer than high, as indi-
cated by his measurements. Tt resembles so closely those referred to U. radi-
aloides as to be not easily distinguished in the imperfect condition in which
they are found.  On close examination it will be seen not to round forward
so rapidly on the posterio-cardinal border as does that species, and to be
somewhat proportionally broader from the base to the cardinal line. The
surface of the type specimen shows evidence of having been rather coarsely
marked with concentric undulations on the posterior part. The specimen
figured is Lea’s type.

Unio Roanokoides.
Plate XXXIII, Figs. | aud 2, and Plate XXX1V, Fig. 7.
Unio Roanokoides Lea. Proe. A. N. Seci, Phil,, 1868, p. 164. Pamphlet by Lea, p. 31.

Shell transverse, subquadrangular, nearly twice as long as high; arcu-
ate on the hinge-line in the cast, and broadly rounded on the base. Ante-
rior end rather sharply rounded; posterior end truncate and a very little
oblique; longest below. Beaks situated at about the anterior third of the
length. Valves compressed, more particularly so on the anterior side of the
beaks. The teeth have been strong; the cardinals wide but not strongly
elevated ; the laterals long, slightly curved, and quite thickened in some
cases toward the outward end. Muscular scars large, well marked, and
* circular. '

This species closely resembles U. humerosoides in its general outlines,
but is somewhat longer from anterior to posterior, and the latter extremity
is possibly a little more strongly truncate. The separation is, however,
merely arbitrary. Among older forms of fossil shells I should not think of
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separating them as species. M. Lea remarks of this species that its form is
very unusual, and that it is allied to U. Roanokoensis and U. macer Lea; also,
that it is remarkably compressed at the anterior end for a Unio, but that the
same character applies to others from the same locality.

Unio ligamentinoides.
Plate XXXII, Fig. 4, and Plate XXXIV, Fig. 8.
Unio tigamentinoides Lea. Proc. A. N. Seci., Phil,, 1868, p. 164. Pamphlet by Lea, p. 31.

Shell longitudinally ovate and somewhat regular in outline; rather
broader behind than in front. Hinge-line rather strongly arcuate, more
strongly bent just in front of the beaks, which are sitnated nearly at the
anterior third of the length of the shell. Basal margin strongly and regu-
larly curved. Valves compressed. Lateral teeth comparatively slender and
curved; cardinal tooth large and only moderately thick. Anterior mus-
cular sear comparatively large, moderately deep. Posterior scar very faintly
marked.

The shell has very much the outline of the male of U. ligamentinus Lea,
and is readily distinguished from specimens of U. radiatoides by its rounder
form. 'The type specimen of Dr. Lea is more pointed posteriorly than others
which T have seen, and the valves rather more compressed. DBesides, it has
some appearance of a slight alation at the posterior extremity of the car-
dinal line, and might readily be taken for a vertically compressed individual
of U. alatoides. The epidermis is also less rugose than in some of the others.

Unio alatoides.
Plate XXXI1II, Figs. 3 and 4, and Plate XXXIV, Fig. 6.
Unio alatvides Lea. Proc. A. N. Sci., Phil., 1868, p. 164. Pawphlet by Lea, p. 32.

Shell compressed, broadly ovate, very much wider posteriorly than in
front, the posterior alation giving a broader form and a more direct upward
tendency to the lines of growth, even when the alation itself is not pre-
served. Umbones very much compressed and the beaks hardly perceptibly
elevated. The teeth are not visible in either of the two specimens before
me nor are the muscular scars sufficiently well marked to warrant a de-

NEW JERSEY GEOLOGICAL SURVEY




250 . PALAONTOLOGY OF NEW JERSEY.

scription.of their characters, though the anterior scar appears to have been
tolerably large and well marked. The surface of the shell has been marked
by rather strong concentric wrinkles for one of this usually smooth type.

Mr. Lea mentions in his original description of this species that the
cardinal teeth are “oblique and compressed, lateral teeth long; large, lamel-
lar, and very slightly curved.”

Unio praeanodontoides, u. sp.
Plate XXXI, Fig. 2,

Shell eylindrical, a little less than three times as long as high, and
about four-fifths as thick through the closed valves as the height from the
hinge-line to the base of the shell. Hinge-line rather straight and long,
beaks small and inconspicuous, situated a little less than one-third of the
entire length of the shell from the anterior end. Anterior end narrowly
rounded; posterior end long and nasute; the point of greatest length
almost on a line of the center of the valve. Body of the shell marked just
forward of the middle by a broad shallow mesial depression passing from
the beaks to the base of the shell  Anterior teeth moderately strong; lat-
eral tooth long and slender, but strongest near the posterior end.  Muscular
scars faintly marked.

'I'he shell is remarkably similar to the narrowly cylindrical forms of
U. anodontoides Lea. It is perhaps not quite so high from base to hinge,
hut in other respects is exceedingly like it. The posterior end is also per-
haps slightly narrower, and in this rvespect resembles in form &, nasutus ;
but the valves are much more ventricose, have not that angularity of the
posterior umbeonal slope, and differ essentially in the shallow sulcus crossing
the valves. The specimen used retains both valves, but spread widely open.
It is the property of Prof. Henry Carville Lowis, of Philadelphia, who
kindly loaned it to me with other specimens of the various species here
described.

Unio rectoides, n. sp.
Plate XXXII, Figs. 1 and 2,
Shell very elongate with subparallel basal and eardinal margins, the
dormer very slightly sinuate near the middle of the length; anterior ex-
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tremely narrow approaching pointed and longest above the middle of the
height; posterior end broader and obtusely rounded and longest below.
Valves compressed, more convex behind than in front where they have been
quite attenuate; anterior muscular scar quite moderate in size, but well
marked; posterior scar faint. Cardinal teeth strong, apparently double.
Lateral teeth apparently straight and moderately strong. Surface of the
shell not observed. ,

This species presents strongly the features of U. rectus, from the Ohio
watershed, but perhaps even more strongly those of the species from the
waters of Georgia and Alabama. It is so very distinct in its elongate nar-
row form from any of those associated with it that it cannot well be mis-
taken.

Genus ANODONTA Cuvier.

Anodonta grandoides.

Plate XXXV, Figs. 2 and 3,

Anodonta grandoides Lea. Proc. A, N. 8., Phil,, 1868, p. 164. TPamphlet, 1868, p. 32

Mr. Lea’s description of this species reads as follows: “Shell smooth,
-elliptical, very much inflated, ventricose, obtusely angular behind, obliquely
rounded before; beaks submedial, flattened on the tips, but very much in-
flated on the umbeos.”

The shells of this species in the collection under consideration are much
better preserved than those of 4. corpulentoides, probably because they were
somewhat stronger, and perhaps also because from their somewhat greater
length they were less liable to become imbedded obliquely in the sediment,
and thus escaped the oblique pressure to which many of the others were
subjected. Their form appears to have heen less inflated than A. corpulen-
toides, with the beaks less central, the posterior end heing longer proportion-
ally, as well as much more pointed, and more angular along. the posterior
umbonal ridge, while the proportional height of the shell is considerably less.
One of the specimens on which these observations are based retains nearly
its original form, being only slightly compressed and having much of the
epidermal Jayer preserved. There are several other shells among our fresh-
water forms that bear considerable resemblance to this one, as well as 4.
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grandis Bay. One form which I have under the name 4. plana from rivers
in Western New York presents a remarkable resemblance to it, both in size
and outline,

Anodonta oorpulentoides.
Plate XXXV, Fig. 1.

Anodonta corpulentoides Lea. Proc. A, N. 8., Phil,, 1868, p. 164, Pamph., 1868, p. 32.

The following is Mr. Lea’s description of this shell: “Shell smooth,
rotundo-elliptical, exceedingly inflated, very ventricose, obtusely angular
behind, rounded before; beaks submedial, flattened at the tips, but ex-
cessively inflated on the wnbos.” In his remarks on the species he says it
is so nearly like 4. corpulenta Cooper that he has no hesitation in considering
that as its nearest representative. The specimens which T have seen are all
more or less crushed and distorted, but they preserve both valves and retain
much of the original shell, but little of the epidermal layer. So far as can
be judged of the original form of the specimens from the most perfect ones,
I should think the anterior portion in front of the umbos might have been
somewhat longer, with the extremity of the hinge-line a little more rounded
than specimens of 4. corpulenta which I have received from Illinois. In other
respects I can detect no difference whatever. The muscular scars are not
discernible on any of the specimens,
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SECTION VIII-APPENDIX.
CLASSIFIED LIST OF THE SPECIES DESCRIBED IN THIS VOLUME.

In this list the species from the Lower Marl Beds are indicated by the
letter L ; those from the Middle Marl Beds by 3 ; those from the base of
the Upper Marls, which bed is included in the Cretaceous, by the letter U;
and those from the top layer, supposed to be Kocene, by the letter £.  P. C.
indicates the Plastic Clays at the base of the Cretaceous or older, and U. C.
the clays near Fish House, 4 miles above Camden, New Jersey, which con-
tain the Unios.

Class BRACHIOPODA.

Family TEREBRATULID AL

Grenus TEREBRATULA.

T. Harlani Morfon ... oo e e e oo e e e - L.
T. Harlani, var. fragilis Morton _ ... ... ...... L.
(Genus TEREBRATULINA.
T, Atlantica Morton . .. .o oo e e e e a U.
T. florida Morfon . .o v e e e e a s ?
T.  lachryma Morton. ... ... . . ...... E.
Genus TEREBRATELLA,
T. plicata Say_ .. ... ... oo L. .
T. Vanuxemi Lyell and Forbes .. ... .. ........ L.
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Class LAMELLIBRANCHIATA.

Order ASIPHONIDA,
Suborder MONOMYARTA.

Family OSTREID 4.
Genus Qstria Linnceus.

0. denticulifera Comrad .. .. ... ... ... ... _... L.
0. crenulimarginata Gabb. . ... ... ... ... L.
0. glauconoides Whitfield .. .. ........... .. ... E.
0.  glandiformis Whithield. ............. ... ... U.
0. lavva Lamarch ... ... . ... L.
0. (Alectrionia) linguafelis Whitfield. .. .. .. ... .
0. panda Movton. ... ... .o oL I
0. plumosa Morfon . - .. ..o ... L.
0. subspatula Lyell and Forbes. ... ... ... ... .. L.
0. tecticosta Gabb. .. . _ . ... ... L.
Genus GRYPHEA.
G. Bryani Gabb - ... ... ... oo o U.
G. Bryani, var. precedens Whitfleld ... ......__. M.
G. convexa Morton. ... ... ... .. .. ... .. .._. L.
G mutabilis Morton . .. ... L.
G. vesicularis Lamarck. ... .. ... ... ... LM, R
G. var, navia Roemer. .. ... ... ... I L. M.
Genus GRYPHEOSTREA.
G. vomer Morfon ... ... ... .. ... ..., . M.
Grenus xocyra.
Is. costata Say . - .. ... L.
Family ANOMIIDZE.
Genus ANOMIA . L e L.
A argentaria Morforn _ ... ... . . ... L.
A tellinoides Movton . ... ... .. .. ... ...... L.
Genus DipLoscHIZA.
D. cretacea Conrad - .. . o ... L
Genus PARANOMIA.
L. lineata Conrad _ . ... oo ... L.
P. scabra Morfon. ... ... ... .... .. e L.
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Family PECTENIDA.
Genus Pectexy Klein.

P. Kneiskerni Conrad ... ... e E.
P. planocostatus Whitfield ... ........... .. ... L.
P. quinquenarius Conrad . ... ... ... ..., L.
L. Rigbyi Whitfield. . . .. e e E.
P. tenuitestus Gabb .. ... ... ... ..... L.
P. venustus Morton _ . ... .. oo oo oo-. L.
P. (Curanys) eraticulus Morton ... ... ... L.
p. (SyncycLonema) perlamellosus Whitfield - ... L.
Grenus AMUsIUM.
A. simplicum Comrad . ... ... ... ... L.
A, Conradi Whitfleld . _ . . .. . . . L.
Genus CAMPTONECTES.
C. (Amusrom) Burlingtonensis Gabb. ... ...... .. L.
C. parvus Whitfield. .. ...... ... ... L,
Genus NEITHEA Drouet . . . oot e it iececiaeaaan L.
N. quinquecostata Sowerby - ... ... .. ... R

Family SPONDYLIDA.
Genus Sroxpyrus Lamarck.

S. gregalis Morton. . ... ... .ol L.
Genus Draxcriora Sowerby.

D. echinata Morfon - ... @ oie e L.
Genus Pricaruna Lamarck.

P. urticosa Morton .. . e e oo L.
Genus Rapura Klein.

R. acutilineata, Conrad . .. . .o ve oo . L.

R. pelagica Morfon .. .. ... ... .. . ... ... L.

R. reticulata Taell and Forbes .. ... ... ... .... L,

Suborder HETEROMY ARIA.

Family MYTILIDZ.
(Grenus MyTtinus Linneus.

M. oblivius Whitlfield .. . .. - i L.
Genus Mopiorna Lamarck.
M, Burlingtonensis Whitfield. . .. .- ........._.. L.
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Family MYTTLID Z—Continued.
Genus MoproLa—Continued.

M. (Lirnopomus?) inflata Whitfield . . . . . . ..

M. Johnsoni Whatfield . . .. . ... ... ___ ...

M. Tuliasleadt: oS Ky “N Ko I Il iy

M. ovata Gabb . oo oiv i e i e
Genus Litaopomus Cuwvier.

I aflints (Fabb. . . 5h b el e

L. Ripleyana Gabb.._ .. _ .. .. _.__....._.

Family PTERIIDAE Meek.

Grenus Preria Scopoli.

(i annosa— Avicula annosa Conrad. .. ... ...

5 laripes Morton .. .. .. Pt Rn s -1, w'y

P. navicula Whitfield . .. .. ... ... .. _.....

B Petrama Comrid . . ek 4t vt ms o dans
Genus MeLBAGRINELLA W hitfield.

M. abrupta, Conrad’s sp.. .. .. ... .. ...
Genus GervIiLLIopsis Whitfield.

G. ensitformis Conrad .. .. _ ... ... .. ......

G. minima Whitfield . ... . ..o

Genus InoceEraMUS Sowerby.

I Barabini Morton . - - . .. .. ...

T, perovalis Comrad . . .ot i e aimo ot
e pro-obliqua Whilfield . .. ... ... ... ...
1 quadrans Whitfield .- .. ... ... ... .___..
I Sagensis Owen ... .. ... ... . _.......
I. Sagensis, var. quadrans Whitfield . . .. .. ..

Family PINNID_E.

Genus Pinva Linneus.

b laqueata Conrad . . ... ... .. .. ... ...,
P. rostriformis Morton. . . ... ... ... .. ...

Suborder DIMYARIA.

Family ARCIDA.
Grenus Arca Linnceus

A. altirostris Gabb . ... ... ... .. .....
A. quindecimradiata Gabb _ . __ .. ____ . ...
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CLASSIFIED LIST OF THE SPECIES.

Family ARCIDZA—Continued.

Genus NEmoarca Conrad.

N. cretacea Comrad - - . . ... . e L.
Genus NEmoporx Conrad,

N. angulatum Gabd ... ... ... ... ... L.

N. brevifrons Conrad . . . . ..o e eeeaee L.

N. Eufavlensis Gabb ..o cn oo L,
Genus Breviarca Conrad.

B. Saffordi Gabb . . .. .. ... .. L.
Genus TRIGONARCA.

T. cuneiformis Conrad: . .. .. ..o oo .. .... L.

T. transversa Gabb. . .. .. ... ... L.
Genus CisoTa Browne. -

C. multiradiata Gabb ......._ .. P L

C. obesa Whitfield ... ... ... .. ... ... L.

C. rostellata Morton . ... . ... ... ... ...... L.

C. uniopsis Comrad . ... ... .. .. ... ... L.
Genus IponEarca Conrad.

I antrosa Morfon .. .. .. e L.

L. compressirostra Whitfield . ... .. ... ... .. M.

- 1 medians Whitfield .. ... .. ....... e e M.

L Tippana Conrad ... ... ... ... .. . . ... L.

I vulgaris Morton .. ... L. ... L.
Genus Axinea Poli.

A, alta Whitfield . ... .. . .. . ... L.

A Conradi Whitfield .. . . ... . . . ... I

A Mortoni Conrad . . . ... ... ..o . ... L.

Family NUCULID A

Genus Nucura Lamarck.

N. Cirvce Whitfield . . . . ..o ... L

N. Monmouthensis Whatfield . .. ... ... ___. L.

N. percrassa Conrad ... . . . .. .. .. ... L.

N. perequalis Conrad ... ... ... ... ... ....... L.

N. Slackiana Gabb. .. ... i L.

4418 MON—17
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Family NUCULIDA—Continued.
Gtenus Nucurana Link.

N. albaria Conrad. ... .. .. .. . .. ... ........ E.

N. compressifrons Conrad .. ... .. .. .. .. ... L.

N. Gabbana Whitfield .. ... .. . ... .. ...... L.

N. longifrons Conrad . ... .. ... .. ... e L

N. pinniformis Gabb .. ..... . ... .. ...:....L

N. protexta Gabb ... ... L . S /3
Genus PerrisoNoTa Conrad. ‘

P. protexta Conrad .. ... ... ... ... L.
Genus NucuLaria Conrad.

N. papyria Comrad - .. ... ... ... ... ... ..., L.

N. secunda Whitfield .. ... ... .. ... .. . ... E

Family TRIGONIDZ.
Genus TrigoNia Brug.

. T. cerulen Whitfield ... .. .. ... ..o, L.
T. Kufaulensis Gabb . ... ... .. .. ... ...... L.
T. Mortoni Whitfield - . ... .. . ... ... ...... L.

Family UNIONIDZE.
Genus Unio Ritzius.

U. alatoides Lea ... ... .. ... ... ... ...
U. cariosoides Lea. ... .. ... ... ...... L
1. humerosoides Lea. ... ... ... ... ... .....
U. ligamentinoides Lea. .. ... .. .. ... ... '
U. nasutoides Lea ... .. ... ... ... ... ..... .
U. pracanodontoides Whitfield .. ... ... .. RN
U. radiatoides Lea. . ..o oo,
U. vectoides Whitfield. ... .. ... ... .......
U. Roanokoides Lea .. ....................
U. subrotundoides LZea . ... ................
Genus Axoponrta Cuvier. ‘

A corpulentoides Lea . . ... ... ... .....
A grandoides Lea .. ... .. ... ... .........
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Order SIPHONIDA.

Suborder INTEGRIPALLIATA,

Family ASTARTIDA.

Genus AstarTE Sowerby.
A castanella, Whitfield .. .. ... _..._. _. ~...E
A, planimarginata Whitfield . ... ... ... .. ... L.
A. veta Conrad - ... ... _._. e P C.

Genus CarpiTa Brug.
C. Brittoni Whitfield .. ... ... ... ... ... .. E.
C. intermedians Whitfield .. .. .. .. ... ... ... U.
C. perantiqua Conrad. .. ... ... __.__..... ... E.

Family CRASSATELLID A
Genus Crassaterna Lamarck

C. alta Conrad ... . . . . . ... ... ... I
. C. cuneata Gabb ... ... ... . L
C. curta Conrad .. .. ... . . .. ... ... .. U.
C. Delawarensis Gabb ... ... ... .. ... ... _. U.
C. lttoralis Comrad . ... .. ... .. .. ... .. . ... U.
C. Monmouthensis Gabb ..... . ... .. .. L.
C. obliquata Whitfield .. ... ... _ ... ... E.
C. prova Comrad ... .. ... ... .. .. .. ... ..._. L.
C. rhombea Whitfield ... ... ... __......... _. U.
C. subplana Conrad - . .. .. ... ... _. L.
C, transversa Gabb . ... ___ . ___ ... ... ..... L.
C. vadosa Morton . ... ... ... .. ._... e L.
Genus Scampura Conrad.
S. perplana Conrad. .. .. ... .. ... ... ..._. L.
Genus GouLpia Adams.
G. Conradt Whitfield - ... ... oo ... L.
G. decemnaria Conrad.. ... ... ... .. ...... .. L.
G. declivis Conrad .. ... .. .. ... ... ... ... L.
G. paralis Comrad ___ .. ... .. ... ... ._.._.. L.
Grenus VeTocarpia Conrad.
V. crenulirata, Lea’s sp.. .. ... .. ... .. ... ... L.
V. octolirata Gabb ... . _.._. e L.

NEW JERSEY GEOLOGICAL SURVEY




260 PALEBONTOLOGY OF NEW JERSEY.

Family LUCINID .
Genus LuciNia Brug.

L. cretacea Conrad . ... cveeeecicncncoancanann L.

L. Smockana Whitfield . . ..o coceeiaienneen-- L.

Family CHAMID . ' :
Genus Diceras Lamarck.

D. dactyloides Whitfield ...coooveiiaaaaaaat. L.

Family' CARDIID A

Grenus CarpiuM Linnceus.

C. Eufaulensis Conrad .. ... ... .. ....... L.

(. Ripleyanum Conrad . ....... ... ..., L.

C. " Ripleyense Conrad . ...... ..o L,

C. (Criocarpium) dumosum Conrad .. ............. L..

C. (C.) multiradiatum Gabb. . .. ... . ... ... L.

C. (C.)nucleolus Whitfield .. ....... ... ... U.
Genus PacuycarpiuM Conrad.

. Burlingtonense Whitfield .. .... ... ........ L.
Genus ProTocarpiUM Beyr.

I curtum Conrad. ... ... ..o oo, E.

p. perelongatum Whitfield ... .. ... ... ... ... L.
Genus IFuLvia Gray. :

F. tenuis Whitfleld . . - - .. ... L.
Genus Fracum Bolton,

I, tenuistriatum Whitfield .. . ... . ... ... .. L.
Genus Leroristaa Meck.

L. elegantula Roemer . ........ [ AU L.

L. inflata Whitfield . . ... ... ..... e L.

f L. protexta Comrad. . ... .. .c.cocoooaiiiaii.. L.
' Genus CymMeLLA Meck.
C. Meeki Whitfield . . . oo oo e e L.

Family CYPRINIDZ.
Grenus VENIELLA Stoliceka.

V. Conradl Morton - - - @ e e i aeaaaaannn- L.
V. decisa Mortom. « oo e e e m e enanemnannn L.
V. elevata Conrad. . . .o oo i e eeeeeaea L.
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Family CYPRINIDZ—Continued.
Genus VENIELLA—Continued.

V. inflata Comrad. . ... .. . .. ... ... L.
V. rhomboidea Conrad . .. .. .. .. ............. U.
V. subovalis Conrad .. ... ... .. __... ... ... L
V. trapezoidea Conrad _ ... __ ... _ ... ... . .. L.
V. trigona Gabb. .. .. .. et L.

Grenus AmpoNtcarRDIUM Whitfield.

A. Cooki Whitfield. . ... ... .. .. ... ..... P C.

Genus Isocarpia Lamarck.

1. Conradi Gabb . ... ... e M.

Genus Spuzriona Stoliczka.

S. umbonata Whitfield . . . . . e L.

Family CYRENID Z.
(zenus Corbrcura Muhlfeld.

C. annosa Conrad ........ e P C
C. emacerata Whitfield . ... ... .. . _..._. P C

Suborder SINUOPALLIATA.

Family VENERID AL
Genus CavLvista Poli.

C. Delawarensis Gabb. . . . .. e aeaeaa L.
Genus CarvaTis Roenter.

C. ovalis Whitfield ... ... ... .. ... ... ... .

C.?  veta Whitfield .. ... ... o .. U.
Genus AruroniNA Conrad.

A Tippana Conrad ... ... ... ... .. .. ... L.
Genus CyprIMERIA Conrad.

C. excavata Morton . ... ... ... .... L.

C. densata Conrad . .. . ... ... ... . .. ..... L.

C. depressa Conrad .. ... ... . ............... L.

C. Hetlprini Whitfield. . . .. ... ... .. ........ L.

C.. spissa Comrad ........... ... .. .. ... L.
Genus Dosinia Scopoli.

D¢ erecta Whitfield. .. ... .. .. .. .. __.__.. L.

D. Gabbi Whitfield - .. ... .. ... L.
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Family VENERIDAE—Continued.
Genus TeExgEA Conrad.
T. pinguis Conrad - .. .. ... ... ... ..ol L.
Family PETRICOLIDA.
Genus PeTricona Lamarck.
P. Nova-Algyptica Whitfield . .. ..... ... .. ... U.
Family TELLINIDAL ‘
Genus Truunmsa Conrad.

T, EDOTEIL ot e e e e L.
Genus Lixgaria Conrad

L. contracta, Whitfleld .. ... .. . ... ... ... L.

L. metastriatn Comrad - - .. oo L.
Genus Aora Conrad.

A cretacen Conrad . . .. . _ ... L.
CGienus Ainona Conrad.

A. Tufaulensis Conrad . .. .. ... .o oo ... L.

A papyria Conrad . ... .. . . ... ... L.
Genns Cormya Agassiz,

C. tenuis Whitfield . . .. ... .. ... ... ..., L.

Family DONACINIDA.
Grenus Donax Linnceus.
D. Fordi Lea - . .. oo e e e L.
Family MACTRIDA.

Grenus VELEDA Conrad.
V. wquilatera W hitfield.

V. lintea Conrad . .. .... ... .. .. ... L.

V. nasuta Whitfleld .. ... .. .. .. ... ... ... U.

V. tellinoides Whitfield .. .................... L

V. transversa Whitfield . . ... ... ... ... .. .. L.
Genus GNaTHODON Rang.

G. tenunidens Whilfield ... ... e P C

Family ANATINIDZ.
Grenus ProLanomya Sowerby.
P. oceidentalis Morton ... ... ... .. . ... ... L.
P Roemerit Whitfield . .. .. ... ... ... ... ... L.
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Family ANATINID . A%-——Continued.
Genus PeripLOMYA Conrad,

P. elliptica Conrad . ... ... ... .. ... .. .. L

P trancata Whitfield . . .. .. ... ... . . ..... U.
Genus Cercomya Agassiz.

C. peculiaris Conrad . ... ... ... ... ... _ .. L.

Family CORBULID A
Genus CorsuLa Brug.

C. crassiplica Gabb . ... ... ... L. L.

C. Foulki Lea. ... ... .. .. ... . ... _ ... ... L.

C. subcompressa Gabb.. . ... .. ... . ... .. L

C. (NeExRrA) nasutoides Whitfield ... ... . .. .. I
Genus NExRA Gray.

N. sequivalvis Whitfleld . ... ... .. ... .. ...... I

Family SAXICAVIDA.
' Genus Paxorea Menard.

P. elliptica Whitfield . .. ... . ... ... . ... . L.
P, decisa Conrad. ... .. ... ... ... .. ........ L.

Family SOLENID/E.
Genus SoLyma Conrad.

S. lineolata Conrad .. ...... ... ... .. ... _ ... L.
(renus LEPTOsoLEN Conrad.

L. biplicata Conrad ... ... .. ... ... ... .. L.
Genus Lecumen Conrad.

I. appressum Cowrad __ ... ... ... .. ... L.

L. planulatum Conrad .. ... ... .. ... . ... L.
Genus Siuiqua Muhlfeld. _

S. eretacea Gabb .. .. .. .. ... .. ... ._.. L.

Family PHOLADIDA.
Genus ProLas Linnceus.

P cithara Morfone .. .. ... . ... .. ... ... ... L.

P.¥ lata Whitheld . .. .. ... ... . . ... ... L.
Genus MarTEsIA Leach.

M. (ProLas) cretacea Gabb. ... ... ... ... ... L

Grenus Parapuonas Conrad.
P. Kneiskerni Whitfield
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Family TEREDIDZE.

Genus TEREDO Linncus.

T, emacerata Whitfield. ... ... ... .. .. ___... E.
T. irregularis Gabb ... ..o Ll L. L
T, tibialis Morton. . ... e e e e M.

Family GASTROCIHAENID Z.
Genus GastrocHZNA Spengler.

G. Americana Gabb. . . ... ... ... .. M,
Genus Cravacrrra Lamarck. :
C. armata Morfon - - . oo e e e e L.
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Acanthocardium Ewfaulensis. . ... cerrammmmaeen e.. 132 | AXINEA Mortoni.......
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ARCIDE ... . _.....cocio.. . twlfiradiatum ... .. i 135
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TEREBRATELLA VANUXEMI Lyell and Forbes .. ... eiums ieiia i i ciii i cen e een s renees
Fig. 1. Dorsal view of a specimen which is rather coarsely plicated.
2, Profile view of the same,
3. View, enlarged one and a half diameters, of a finely plicated form.
4. A ventral valve showing bifurcating plications.
TEREBRATELLA PLICATA S0y .. o it it i tscsas cccncs mrbeccmcmnca e
Fig. 5. Doraal view of a large individual.
G. Profile view of the same.
7. Ventral view of a different individual of large size.
8. Enlargement of the hinge pertion of the last one to show the form of the foramen
and plates,
9. Enlarged view of a dorsal valve showing the loop and its connection.
TEREBRATULINA ATLANTICA MOUEON . ..nrt oo it ittt ciermiarae s sr e e nens
Fig, 10. Dorsal view of a cast showing very fino stris and a flattened dorsal valve.
11. Copy of Conrad’s figure of T. glossa.
12, Profile of o smaller crushed specimen,
13. Dorsal view of a specimen from Farmingdale, N, J.
TEREBRATULINA LACHRYMA MOrton ..o i e e vieren cemanrannee
Fig. 14. Enlarged dorsal view of a specimen from Charleston, 8. C., introduced for com-
parison with tho last.
TEREBRATULA HARLANI var. FRAGILIS Morton ... b et s eeeeesateassaassteannsanaann
Fig. 15. Dorsal view of a cast of a yonng shell showing the strong plications at this age.
16. Profile view of the same,
17. Dorsal view of a specimen of the normal form.
1A. Dorsal view of o partial enst showing an extremely narrow form.
TEREBRATULA HARLANI var. PEROVALIS MOTtON ooyttt e ie e vms aaeees
Fig. 19, Dorsal view of a half-grown shell of T. Harlani possessing the features ascribed
to this varioty.
TEREBRATULA HARLANTI MOrton .. ... oo i i i et ciciacace e s
Figs. 20-22. Three views of a full-grown specimen from near Now Egypt, N. J., showing
the absonce of plications which are sometimes very distinct in as large ones
a9 thia,
23. View of the interior of the dorsal valve with the loop attached. The figure iy
restored from several specimens, but not exaggerated.
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PLATE II.

« Page.
ABTARTE VETA CONTM - oo iat tvvmmavutins irmmesnanaas semmncecnasan anne raamrrrcrmnns snnnns 23
Fig. 1. Copy of Mr. Conrad’s figure from the Am. Jour. Conch.
CoRBICULA ANNOBA Conrad’8 8P .o viut ittt iiiiiiiicameeecectsaccscasscenrsanann s W

Fig. 2. Left side of a specimen from Sayers & TFisher’s clay bank,
3. Left viow of a larger specimen showing the furin more distinctly.
4. Antero-cardinal view of the same,
CORBICULA EMACERATA Whitficld .. . i it s vrrrrvromamcaccaycmcaceaans 26
Fig. 5. Leflt view of the most perfect specimen seen,
6. Cardingl view of the same.
GRATHODON TENUIDENS Whitfield ..o i i i e e e et 27
Fig. 7. Right view of a very complete specimen showing the general form, and alse marks
of o lateral tooth,
8. Posterior view of the same.
% and 10. Views of a smaller specimen.
AmBoxicakpia CooRII Whitfield .. e iirae e s e e P
Fig. 11, Left side of a large specimen. ’
12, Cardinal view of another individual,
13. Anterior view of the specimen fig. 12,
14, Anterior profile view of a partial cast showing the evidence of a tooth in the left
valve and a part of the pallial line on the right.
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PLATE III.

OSTREA TECTICOSTA Galb.....o i i ittt ettt e ccee e e veemrann vnes
Fig. 1. Exterior of the type specimen.
2. Interior of the samo,
OSTREA LARVA var, NASUTA Morton ... .. i it it e v mece e caaeanme e
Fig. 3. A gpecimen showing more than the usual number of plications.
4. Another individual with few plications.
OSTREA LARVA LAMATCR - .o oot e e o it et e et et cee e e e aan
Tig. 5. Right side of a specimen of the nsnal character.
6. Opposite side of the same.
7. Interior of o specimen showing very many plications,
OsTREA DENTICULIFERA Conratd oooen i i it ra vetcae cre e ameer e anmes
Fig. 8. Exteriorof aspecimen identitied and labeled by Mr. Conrad, from Haddonfield, N. J.
. Interior of the same,
OSTREA CRENULIMARGINATA Gulih L. L e ieia e e i e canas
I'ig. 10. Exterior view of a single valve from Marlborongh, N. J.
11, Interior view of the same.
OsTREA PLUMOSA MOTtOn ... Lo i rrn cae s et e ittt et e e aee eaee
Fig. 12, View of Dr, Morton’s type speeimen,
13. View of a more ¢longate specimen.
O3TREA SUBSPATULATA T Lyell oo i it it icieee e ieaae canns
Fig. 14, View of & cast which is doubtfuily referred to this specics.
GRYPILEA VESICULARIS LAamiarck .o it e iit ciit iriaet s ie e cmecae e e ceanneaann
Fig. 15. Exterior view of a specimen of the form described by Dr. Morton as 6. convera.
16. View of the npper side of & smaller form without thelateral extension. See Plate
1, Fig. 2.
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PLATE 1IV.

GRYPHAA VESICULARIS Lamarck
Fig. 1. Exterior view of napecimen which somewhat approaclies G, Pitcheriin form,
2. Viaw of the upper side of the same,
1. View of the upper side of a large flat form having a deep lateral channel.  See
PL V¥, Fig. 2, for profile.
DiIrLoSCIHIZA CRETACEA CONIA .o u i it it ittt c e e e e aer raan s mne cwemam o evnrernn
Figs. 4 and 5. Views of a broad specimen doubtfally of the species.
6-8. Copies of Mr, Conrad’s figures of the type ot the species.
AROMIA ARGENTARIA MOTTOW v ratt iatiet iavrr vaes v as s temr s ce e mac e e eeeee ceeeaas
TFig. 8. View of a large specimen referred to this species.
10, View of n valve having the specific markings deseribed by Dr. Morton,
11. An eulargement of the surthee of the same,
AXOMIA TELLINOIDES MOTIOIL. L. o i it i it oot e et e e bmns amns
Fig. 12, View of a groap of lower valves of this species.
13. Upper sorface of a cast of both valves, showing the form of the perforation and
indistinct wrinkles near the border of the valve.
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PLATE V. 8

Page.
GRYPHEA VESICULARIS Lamarck .. 36

Fig. 1. Upper view of a targe flat specimen of the form known under the generic name
Pycuodonta,
2. Lateral view of the specimen shown on Plate IV, VVig. 3, showing the convexity
and the depth of the lateral sinuosity.
3. Lateral view of the specimen, I, 111, Fig. 16.
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PLATE VI.
aze.
X OGYRA COSTATA Bl - o e e i et i cet e taie racccn sccvassssnmrsanarasesrnanaas eweeen 30
Fig. 1. View of the upper side of a characteristic ppecimen of the speciea.
2. Opposite side of the same,
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PILLATE VI1I.

PECTEN VENUSTUS MOTtOn ... .. o e e e e
Fig. 1. View of a cast of a right valve enlarged to.two diameters.
2. Enlarged view of a right valve, preserving tle shell, from Freehold, N. J.
3. View of a left valve. The curved lines indieate the degree of convexity.
4. Enlarged view of the hingo of the specimen, Fig, 3.
PECTEN TENUITESTUS Gabb. ..o
Fig. 5. View of o laft valve, the shell preserved.
6. View of another left valve, showing a different dugree of ornamentation.
PECTEN (SYNCYCLONEMA ?) PERLAMELLOSTS Whitdiell. ..o\ oue oo e e s
Fig. 7. View of the specimen deserilied, naturnl size.
AMusius CoNrabpr Whitfield. ... ..o .
Fig. 8. View, enlurged, of a loft valve showing indistinet radii.
9. Enlarged view of a right valve showing the concentric Hues.
10. Eplargement of the conceniric lining of the right valve.
AMUBIUM SIMPLICUN Cotrad .. ..o
Figs. 11 and 12, Eunlarged views of specimens of this specios from Enfaula, Ala,, the typical
locality of the species.  The lines between these ligures show the convexity.
PereTeN quivqueNarius Convad ... ..o o oo Lo
Fig. 13. View of a small right valve from the limestine nodudes at Marlborongh, N. J.
14 and 15. Impressions in fine micaceons clay, from Ireeliold,
16, Eulargement of the surface from Fiy. 14,

PECIEN (CHLAMYS) CRATICULUS MOTtON ... .. i\ i it oo e o L
Figs. 17 and 18. Views of Dr, Morton’s type, ihe lnrgest fragment T have seen of the spe-
cies.
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PIL.ATE VIII.

CAMPTONECTES PARVUS Whitflald .. ... .ol s “anen
Fig. 1. View of theleft valve. Enlarged three diameters. The curved line shows the con-
vexity of the valve,

2. Enlargement of the surfuce, showiug the impressed and interrupted sirism.

CAMPTONECTES BURLINGTOXENSIS Gabl ..oeo i e O
Fig. 3. View of left valve of a small shell.

4, An cnlargement of the surface of the same, showing its features.

O A right valve of similar size.

6. An enlargement of the surface of the same from near the margin. Doth this and
the last are from the typical specimens used by Mr. Courad in the description
of C. bellisculptus.

7. View of a large imperfect valve from Freehold, retaining a part ot the shell.
B. View of Mr. Gabb's type, which is a cast from Barlington, N. J,
9. View of a small valve, showing the strim, from Freehold.,
PECTEN PLANICOSTATUS Whitfield ..o v i e i e e
Tig. 10. View of a left valve, showing the smooth flattened riby,

11. Enlargement of the sutface showing the form of rib, #nd the fine, even, eoncen-
tric strime.

NEITHEA QUINQUECOSTATA Lamarck .. ... et inne oot tiree i s smmmsecancsnsssnsnannson

Figs. 12 and 13, Views of a very large lower valve of tho species; Leing ouly o coast and
imperfect, it does not fully show the features of the ribs.

Fig. 14. Viow of a small upper valve, from a gutta-percha impression in the nataral mold,

Holmdel, N. J.
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PLATIE IX.

PLICATULA URTICOSA MOMtON ..o ittt et e e e e et e e e
Fig. 1. View of u apecimen from Frechold, N. J,
2. View of a different individnal, showing considerable variation in surface characters
frenn the last.
RADULA PELAGICA Morton ... ool iiiiiinaann. e eeeatecttacctaeaaecaaaaeeaan
Fig. 3. View of the right side of a specimen preserving o portion of the shell, and show-
ing angular plications; from Holmdel, N. J.
4. View of a smaller shell, entire, with rounded plications, from the limestons nodules
at Holmdel, N, J.
5. Posterior view of a specimen from Holmdel, showing the curvatnre of the shell.
Rapuna ACUTILINEATA Conrnd ... e it e et e
Fig. 6. Enlarged view of a shell from Haddontield, N, J., showing the narrow radii.
7. Enlurgement of the surface of the same,
RADULA RETICULATA Lyell amt FOrlies .. oooo et v oot e et et e i e v e
Fig. & A view, enlarged to two diameters, of a shell from Upper Frechold, N, J.
9. Profile view of the same, showing its convexity,
PARANOMIA LINEATA CONTad. oo oon it i i et i it et e i e e e
Fig. 10. View of an upper valve of this species, imperfeet at the upper edg
BPONDYLUS GREGALIS MOTUOW . oottt et ittt vtae e e eas e e s
Figs. 11 and 12. Views of a very fair lower valve of large size, showing the features very
perfectly.  Tho shell shows s perforation wade hy some boring moilusk during
life.
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BPONDYLUS GREGALIS Morton ... ..vaa. i it civiit cres it termemiimea e cmstees
Fig. 1. View of 1he upper side of a cast showing the muscular scar. From Upper Froee-
hoeld, N. J.
2. View of the lower sideo of a pmaller specimau.
DIARCHORA ECHINATA Morton .. .. .o ovvniian o iann s e e
Fige. 3-5. Three viewsof a ncarly outire upp(_r vn]vo prreser vmg t.he surface btrnctmv nml
the mnrgins of the foraimen entire. Morton’s type.
6. A young lower valve having a fragment of foreign sholl attuched at the apex.
Holmdel, X, J.
7. Yiew of lowcer valve attached to Exogyra costata. I'rechold, N, J.
8. View of u similar valve attached to Gryphee vesicularia.
9. Cardinal view of a specimmen preserving the lower vaive and part of the upper,
the most of the latter being internal cast.
PARANOMIA 8CABRA Morton . ... oo e e e
Fig. 10. View of the type specimen of Dr. Morton, I have seen no entire individnal valvgs
and only a few other fragments.
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PLATE XT.

Neeora MoNMouTHENSIS Whitheld ... oo i it v res ceeeees 102
Pig. 1. View of a left valve, natural size,
NeguLa SLACKIANA Gabb ... .. ... ... 163
I"Ig 2. View of the right side of the t\pu specimen.
3. Left valve of a larger example,
NUCULA PERCRASSA Conrad _... . i il it e e e 102
Fig. 4. View of a specimen from the micaccons elays below the Lower Marls near Marl-
borough, N. J.
5 and 6. Views of a cast supposed to be from Haddonficld.
NucuLana PINNAFORMIS Gabb.o ..o e 108
Fig. 7. View of the type specimen, cularged three diameters,
8. View of a more clongated form, presumaldy of the sawme species, enlarged four diam-

Page.

oters,
NUCULANA COMPRESSIFRONS Conrad .. uousunis it eeeian eeiee e e e e 109
Fig. 9. View of one of the type specimons greatly enlarged.
NUCULANA PROTEXTA Gabb ..o it s e et e e e e 165
Fig. 10. Viow of thespecimen figured by Mr. Gabbasthe type of the species, partially restored.
NUCULANA Ganpaxa Whitfieldl. .o o et it e e e e e e 106

Fig. 11. View of nsinall individnal corresponding to Mr. Gallys figure.
12 and 13. Views of the specimen from Princeton College; both enlarged.
PERRISONOTA PROTEXTA CONTAl Lt ettt oottt et it aiee e e e e e s 110
Fig. 14. Eularged view of the typo specimen.
15. A further enlurgenent of the hinge.
NUCULANA LONGIFRONS Conrad ... Lo i it i e ceieee et 107
Lig. 18. Exterior of one of the type speeimeus.
17. Enlargement of the hinge showing the teoth.
NUCULARIA PAPYRIA CONPRL L. it it et i e e 111
Fig. 18. View of a ghell enlarged.
13, View of a cast of a right valve, enlarged.
20. Enlargement of o fragment preserving o fow of the teeth. The specimens ate ail
from the original types.
CIBOTA MULTIRADIATA GBIl oot it ceamn e e et e et e e 94
Fig. 21. Lefu view of the type speeimen, natural size.
22, Cardinal view of the same,
AXIXEA MORTONT Conrad ... o i e s 99
Fig. 24. Right view of a specimen preserving thu shell.
24, Cardinal view of the same,
25. A cast showing the chiaracter of the teeth.
AXiveA ALTA Whitheld oo o o e s 101
Fig. 26, Lateral view of o cast, showing the elevated beaks, ote.
27, Profile view of the same.
2. View of a cast which preserves the form of the teeth in part.
9. View of a similar cast, showing the crenulations of the margin.
Crnora onrsa Whithiedd .o oo e s 93
Fig, 30." Right view of the specimen described.
31, Basal view of the same.
Cinota UNIOPSIS Conrad. ...t iiaionciiie L L.
Fig. 32. Left view of a cast of the spoecies, Collectlon of the Aulmlcau Museum of Natural 92
History.
33. Canlinal view of the same,
CIBOTA ROSTELLATA MOTEON. .o et o e it it e e e e e a1
Fig. 34. Right view of o characteristic exnmple of the species (a cast).
35, Cardinal view of the same.
3. View of a cust of a left valve, retaining the surface features more distinetly
marked than on the other.
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PLATE XII.

NEMODON BREVIFRONS CONIMA tunnn oo it itiia ot ceae et emcs vaaeme e eme enee eees
TFig. 1, View of a specimen identified and labeled by Mr, Conrad, from Haddenfield, N. J.
2. Enlarged view of the hinge of the same.
NEMODON FUFAULENSIS Gabb ..o ittt e e e e e s
Fig. 3. View of & partial cast from the limestone nodules of the Lower Marls at Holmdel,
- N.J.
4. Enlargement of the hinge of the same.
5. Enlargement (two diameters) of s specimen from Haddonfield, N. J., one of the
types.
NEMODON ANGULATUM Gabb.......... R
Fig. 6. View of the type specimen, natural size.
7. Enlarged cardinal view of the same.
NEMOARCA CRETAGEA CONTAd. sttt it ittt i iie it teeane avae eee e aaes canmamnnan
Fig. 8. Enlargement to two diameters of a cast from the iron nodules from Keyport, N. J.
9. View of the exterior (three diameters) of one of the type spocimens,
10. Diagram of the hinge of the same.
BREVIARCA BAFFORDI Gabb ... .l . ittt e e e e aeanas
Fig. 11. View of the exterior, natural size, of one of the type specimens, from Haddonfield,
N. T
12, Eniargement of the hinge of the same.
ARCA (TRIGONARCAY} TRANSVERBA Gabb. ..o it it e s e cameee nmmeeanan
Fig. 13. Left side of a specimern from Mnllica Hill,N.J,
14. Right view of Mr. Gabl’s type specimen.
15. Cardinal view of the same.
16. View of a small cast, more angular on the umbonal ridge than the others, and
) showing the hinge features.
TRIGONARCA CUNEIFOIMIS Conrad ... it it iiraao s iias serstie e e e acnn eeennn
Fig. 17. Enlarged view of the oxterior of the type specimen, liaddonfield, N. J.(seven
diamoters}.
18. Qutline view of the interior of the same equally enlarged.
IDOREARCA TIPPANA Conrad ... .ol i it iriar v aras i aaas L e
Tig. 19. View of the cast of o left valve fromn the deep cut of the Holmdel and Keyport
turopike, N..J.
20. Ontline profile of the same, showing convexity.
21. Inside of a valve from near Prairie Bluff, Ala., to show the hinge features.
ARCA ALTIROSTRIZ Galih o it it ittt iiies et et eeee e aaas
Fig. 22. Right view of the original type of the species,
23. Cardinal view of the same,
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PLLATE XIIT.

IDONEARCA VULGANRIS Moron ... . oo e,
Fig. L Lateral view of 3 cast of the usual form of the spocies.
2. Auterior profile view of the sawe.
3. Lateral view of a cust of an ol and thickened specimenn.
4. Cardinal view of the same. .
5. View of a cast of a single valve, showing the outline of tho shell and Leath.
IpoxEanrca ANTROSA Morton
Pig. 6. Lateral view of a east of medium size.
7. Aunterior profile view of the same,
. Lateral view of another, larger but imperfeet cast.
0. Anterior profile view of the same.
10. View of the exterior of a specimen from the limestone nodules from Holmdel, N, J,
This is the form deseribed by Mr. Gabb as 1. aegleche,
11. View of a cnst which retaing the shell on one valve partially showing tho {eeth,
which are represented on the posterior side as obtnined from a gutta-percha
cust in thoe shell of the oppusite valve.
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PLATE X1V,

TRIGONIA BUFAULENSIS Gably ..o o it i e e
Fig. 1. Exteriorof & specimen from near Red Bank, N. J., in the collection of the Academy
of Natural Sctence, Philadelphia.
2. Interior of same.
3. Asmall east from Monmouth County, New Jersey.
4. View of n cast from Shultz's Mills, near Long Branch, N, J.
TRIGONIA MORTORT Whitfield ... ... i i e
Fig. 5. Left view of an internal cast of the usual form from Freehold, N. J.
5. Cardinal view of same,
6. View of an imperfect impression of the left side as obtained from n gutia-percha
cast in the natural mold, Holmdel, N. J.
TRIGONIA CERULEA Whithield ..o oo
Fig. 7. View of o right valve, natural size, showing the form and the style of ribs charac.
teristic of the species.
PTERIA ¥AVICULA Whitfielll ... oo e e e .
Fig. 8. View, twice enlarged, of the type specunen
Prumia LARIPES MOTEon 8P ... it it e it e e ee e e e e
Fig. 9. View of a left valve of this species,
PTERIA PETROSA CONPAT'E 8D ..o oo et etian it e e e e e e e ee e e e
Fig. 10. View of an imperfeet esst from an ivon nodule from Keyport, N. J.
MELEAGRINELLA ABRUPTA GO B]) . ointiit cit ivnis cie e e et e e e vaaeee o
Fig. 11. View of a left valve, natural size.
12. Enlargement of the hinge from the same.
13. Enlargement of ‘the exterior of a right valve from Frechold, N. J,
14. Enlargement of the interior of the same specimen.
INOCERAMUS BAGENSIS OWeIl. ... .o\ttt ittt o e e,
I'ig. 15. View of un imperfect right (eonvex) valve from the Xmestone nodules at Tlolm-
del, N. J.

INOCERAMUS SAGENSI8 var. QUADRANS Wlhitfiold
Fig. 16. View of the specimen deseribed.
IROCERAMUS PRO-OBLIGQUA Whitfield

Fig. 17. View of the typo speeimen, showing its features.
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PLLATE XV,

INOCERAMUS BAGENSIE var. VANUXEMI - .. oo. ittt it ciieatineis rmees nees caea e
Fig. 1. Yiew of a left valve from Keyport, N. J. The specimen is quite flat with the undu-
+ lations very sharply defined.
INOCERAMUS BAGENSIE OWeI . oottt iis teat caen e es maa moas caie caie ene svmaaaas eas
Fig. 2. Yiew of an imperfect convex right valve from Keyport, N, J., with broad, rounded
unduiations. There are spots in the position of the receding muscular scars,
INOCERAMUS BARABINI BOPLON ..o . it it it ittt it amm aaas caaaaman cannan
Fig, 3. View of an imperfect right valve, which is quite convex, from Freehold, N. J,
4. View of a specimen from Marlborough, N. J.
5. Cardinal view of same, showing its convexity,

INOCERAMUS T PEROVALIS Conrad. ... ... oviueiiiaoai L, Seirerresmaas e raaeas
Fig. 6. View of the right side of a cast, which is Mr. Conrad’s type of the specics. .
GRERVILLIOPSIS MINIMA Whitheld - oo it iianiaroee e e

Fig. 7. Enlarged view of the right side of tho cast described.
GERVILLIOPSIS ENSIFORMIS Contad - ooms oy ittt it iamei it cet et reee e vavs ceneas
Fig. B. View of the inside of an imperfect left valve, showing mnuscular impressions, area,
ete. The anterior end is slightly restored at the thickened part.
9. Basal view of the anterior end of the large specimen figured on Plate X, fig. 5, show-
ing the auterior opening,
10. View of a cast of a large left valve, showing the peenliar muscular scars; a, ante-
rior?; p, posterior; ¢ and d, probably pedal scar.
11, View of the anterior end of n east.  One of those used by Mr. Conrad in the original
description of the speciea,
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PLLATE XVI,

PINna LaQueaTa Conrnd. ..o i eiiiieaee s
Fig. 1. Lateral view of a large, imperfect specimen from Burtington, N. J.
2. A similar view of a smaller specimen from Haddoonfield, N, J., rotaining the ount-
line of the posterior margin.
PIXNA ROSTRIFORMIS Morton - .. o ittt et e e caaaanaeasaeca
. Fig. 3. Lateral view of a specimen from the Middle Marls at Timber Creek, New Jersoy.
4. Lateral view of another apecimen from the same locality.
GERVILLIOPSIS ENSIFORMIS Conrad’s 8D. ... ... .. i i et e i vavencoanns

Fig. 5. View of a large, nearly perfect specimen from Woodbary, Gloncester County, New
Jersey.
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PLATE XVII.

MYTILUS OBLIVIUS Whitfleld - oot o iirm e cme i o ee e e esames s s et s
Fig. 1. View of the only specimen known, natural size.
LITITODOMUS AFFINIS Gabb ... ... eaaaeer v mea aean

Fig. 2. Lateral view of Mr, Gablb’s type speeimen, natural size,
3. Cardiual view of the same.
LITHODOMUS RIPLEYANA Gabb o or i i it aecmie cvevmrrmam st sans s ae o me
ig. 4. Lateral view of a very entire cast of a ghell, showing the callus at the posterior end;
one of the originals,
5. View of a group of the burrows which have been made in wood, from Mullica
Hill, N. J.
MODIOLA JULIA Ltfh © oo ie it iaiue cmim e oot ass caessmommramtsacremsem s uaaarens
Fig. 6. Lateral view of Mr. Lea’s type, twice enlarged.
7. View of u specimen from another locality, natural size, doubtfully referred to this
species,  Comp. AL Johnsoni.
Mobp1oLa BurLiNcToNENSIS Whitfield ..o oo et cueey bamaeeeamen
Fig. 8. Lateral view of the 1ype specimen, from Burlington, N. J.
9. Cardinal view of the same.
CRASSATELLA (BTEA) PRORA Conrad.. ..o oo it i e reaa s e aamee
Fig. 10. Lateral viow of the type.
tl, Cardinal view of the same.
CRASSATELLA VADOSBA MOFLOI Lo turt i it et ineee i s trmnane e s s ann e
Tig. 12, Right view of un internal cast.
13. Cardinal view of the same,
4. View of a specimen preserving some of the shell sabstauce, showing the concentrio
markivugs, From Frechold, N. J.
15. Similar view of another specimen from the same locality.
CRASSATELLA TRANSVERSA Gabl . cuoas crrn i ae i rrm e et e ra e s emee
Fig. 16. Lateral view of the type specimen.
17. Cardinal view of the satne.
CRASSATELLA CUNEATA Gublo o o s e b e s
Fig. 18, View of a specimen, natural size,
19 and 20. Views of a cast of this species, enlarged to two diameters.
CRASSATRELLA MOXMOUTHENSIS Gabl Lo e i treen
Fig. 21. View of the right side of a cast of thia species, Mr, Gabl’s type.
22, Similar view of another cast.
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PLATE XVIII.

GouLpia CoNrapl Whitfield.... . ............oovee. .. g
Fig. 1. Exterior of a left vnlve, enlargod thres dmmeters
2. Interior of same,
3. Interior of a right valve, enlarged to the same extent.

GOULDIA DECEMNARIA Conrad ..o oo i i vercnrnnnen trmrebe e rbomeamoanas
Fig. 4. View of the type specimen, greatly enlarged.
VETOCARDIA CRENULIRATA Conrad ..o ooooin oot viaianaianas teeeaaiaan ftemerineias.eansn

Fig. 5. Enlarged cxterior view of one of the typea.
6. Interior view of same.
7. Enlarged view of the hinge of a left valve.
BCAMBULA PERPLANA Conrad. ........ [ 1
Fig. 8. Extertor of one of the types.
9. Enlarged view of u right valve (two diamoters).
10. Similar view of a Ioft valve,
GOULDIA PECLIVIS Couratl.eenes vioinniimer i viviee i cvn e e snerreaeman aaan
Fig. 11. An enlarged copy of Mr. Conrad's figure of this shell,
GOULDIA PARALIB Conrad. ... ... i it titctrincressanncasecnnnssaans
Fig. 12, Copy of Mr. Conrad’s figure cited under the description.
13. View of n fragmont of what is supposed to be the shell, as obtained by a gutta-
percha impression from & mold in marl from Mr, Bchanek’s pits near Marl-
borough, N. J.
CRABSATELLA BUBPLANA COnradl.. . coaee oot it v iirs s s saiase st oo aevarenaas
Fig. 14. Exterior of an imperfect specimen, which shows the general form and surface
markings.
15. Interior of another gpecimen,
16. An imperfect cast of the species.
DosINIA ERECTA Whitheld ...oon e i i ittt ceeia evin s st e ceenns anes
Fig. 17. Lateral view of a small spacimen, prcservmg the shell.
18. Lateral view of a cast which shows the depth of the inflested cardinal border.
19. Profile view of spme, showing the inflected border.
20. Lateral view of o large specimen, imperfeet at the beak, but retaining the shell in
" part.
Luciva SMOCKANA Whitfield ............ O
Fig. 21. Left view of an internal cast, showing the form and glbbomty of the valves.
22, Cardinul view of snme.
LUCINA CRETACEA Conradd .o .. et it et tat s ci e veeneaeee cann
Fig. 23. View of the interior of a right valve, enlarged.
24, The hingo still further enlarged.
25. Exterior of a larger shell (two diametera).
Dicrras DACTYLOIDES Whithield . ... i cciirrecicarserscnnnanan
Fig. 26. View of tho cast described.
27. Lateral view of the same, showing the muacular secar.
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PLATE XIX.

VEXIELLA SUBOVALIS Conrad .o ittt iiie iecaas eeecaeeacenenaan
" Fig. 1. View of tho right side of the east, which had been labeled by Mr, Conrad.
2. View of the hinge, as obtained by & gntta-percha impression on the cast.
VENIELLA TRAPEZOIDEA Conrad ... oo i iiiiiieii e iaac e
Iig. 3. View of the right side of o specimen, which is slightly distorted by compression.
VENIELLA INFLATA Cunrad . i ittt et ieeccveivansenmevaanann
Fig. 4. View of the left side of the type specimen, natural size.
5. Eniargedl cardiual view of the same.
VENIELLA ELEVATA Contad oo i ittt e e mara e
Fig. 6. Vertical view of the type specimen, enlarged to two diameters,
7. Profile view of same.
VENIELLA CONRADEI MoTtOn ..o ue ot i ot i it e e taes vt e e eeeaan
Fig. 8. View of o cast of this apecies, natural size, from Holmdel, N, J,
0. Similar view of another cast.
10. View of the interior of o specimen from Enfaula, Ala,, of which the exterior cor-
resportds to Fig. 9 in its varices,
VEXIELLA TRIGONA Gabb .. ... e e e e e e e ime e mean e e anaaaecaaane o e
Fig. 11. View of the left side of the type specinen,
12, Aunterior view, showing the convexity. The figure is very imperfect.
13. Left viow of u second example, also from the collection of the Academy of Natural
Seciences, Philadelphia.
14, Anterior view of the same.
VENIELLA ¥ DRe1sa Morton. o oo i iiiiariaaa ceeecciiameeaaaaa.
Fig. 15. Lefo view of a nearly perfeet cast of the species, showing the general features,
16. Anterior view of the same.
SeranrioLa UmnoNaTa Whitheld .o oo o i eaaa.
Fig. 17. Right view of tho type specimen.
18. Cardinal view of the same. These fignres show the ligament and gencral form of
the shell.
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PLATIE XX.

Lureristua proTexTa Conrad oo .o.a.. et e et aieis e
Tig. 1. Laternl view of a cast of the ordinary form, from Holmdel, N. J.
2. Cardinal view of the satne,
4. A cast showing finer and more nuinerous plications. .
LEropistHa iNFLaTA Whitfield ... o oo oo L e et
Fig. 4. View of u cast, showing the shorter, broader, and more inflated forn, and the round
- riba,
5. Cardinal view of tho same.
CymrLLa Meskn Whitheld - ..o oot irer cciaee e e e e
Fig. 6. View of a small, imperfect cast,
7. View of a larger cast, retaining Loth valves.
Furvia Texvis Whitheld - .. o e iireeaeas
Fig. 8. View of the spucimen deseribied, natural size.
Canvium (CRICCARDIUM) DUMOSUM Comrid oo oo e e e e,
Fig. 9. View of n medinm-sized specimen, retaining the shell in part (collection of the
Academy of Natural Sciences), Haddonfield, N. J.
10 and 11. Views of a larger cast, showing the general furm.
12. Enlargement of the surface, as obtained Dy gutta-percha pressed intu u fragment
of the matrix.,
13. View of a suall shell, with imperfect surface, found labeled €, Alabamicnsis by Me.
Gubb (colleetion of the Academy of Natural Sciences),
Canrprum RIpLevaNun Conrad ... it i et e
Fig. 4. Viaw of specimen from the iron-stone nodules at Keyport, N. J., enlarged four
tHiameters.
Canrprus (Fragom) rexwisTriaTe™ Whitfield ..o oonis oo o e e o
Fig. 156. View ol a partial cast of a leit valve.
16, Awn ontline showing convexity of the samae.
Carprum Buraurense Convad o oo i e
Fig. 17. View of a cast of a left valve, where the riba are preserved in all their sharpness.
Holnudel, N. J.
13 and 19, Views of a Jurge cast, nearly destitute of surface markings, but showing
them near the front margin.  The speciinen bas been laterally compressed.
T aRDIUM (PROTOCARDIUM) PERELONGATUM Whitficld .o et et e
Fige, 20 amd 21, Views of a cast of a single valve, from Cream Ridge, N, J,
22. Posterior profile view of o cast, showing the ribs of this part
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PLLATE XXI.

CarpiuM (CRIOCARDIUM) MULTIRADIATUM Gabb Lo i e e
Fig. 1. Lateral view of a well-preserved cast of 1his species.
2. Cardinal view of the same.
3. Epnlargement of n fingment of thie matrix, showing the character of ribs and the

spines which rise from the depressions hetween them, as obtained from a gutta- -

nercha impression.
Carnium (PROTOCARDIIM) PERELONGATUM Whit field

Figs. 4 and 5. Views of a large cast from the eolloction of ihe Academy of Natnral Sciences
of Plhiladelphia, showing the general form.,
PAGHYCARDIUM BURLINGTONENSE Whitfield. ... ... .. o ..

Ifigs. 6 and 7. Views of the cast described, shuwing the remains of the strong, heavy ribs,
and the large musealar sears.
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PLATE XXII.

TENEA PINGUIS Conrad . .cc.v oot e ciiies crsnes came smeea e n s
Fig. 1. Left view of an internal east,
2, Cardinal view of the eame.
3. View of the hingo, enlarged twico, frum Mr. Conrad’s type, Haddonfield, N. J.
DosINIA GABRI Whitfleld ... oo oeeo i i e it e e s e e
Fig. 4. Left view of a cast, showing all the features recognized.
5. Cardipnal view of tho same.

APERODINA TIPPANA CONTAN 1 e et vansns coemct cosaas maaemroe cmm s centeciiae sem cemmns cmm s baaas
Fig. 6. Cast of alarge right valve, Deep cut, Hohndel and Keyport Turnpike.

7. A smaller left valve from Marlborough, N. J.
CALLISTA DELAWARENSIS Gabb ..o oo i e s e aaenenaean
Figs. 8 and 9, Views of what lssupposed to b Mr. Gabl’s type of the species,
10. View of a youny specimen, retaining the shell, from nodule in Lower Marls at
Holmdel.
CYPRIMERIA DEPRESSA CONTitl oo e it iimae ceaesians s tr oo e mmmer maman s on s
Fig. 11. Interior of a shell from Haddonfield,  One of Conrad’s originals.
12. Exterior of the same.
13. Vicw of a cast from Freeheld ; a shorter form.
CyPRIMERIA HEILPRINT Wt Reld . o oe o e e e e ittt e e
Figa. 14 und 15. Views of the type specimens, Collection of Aeademy of Katural Sciences.
CYPRIMERIA BXCAVATA MOTTON oo o i i et biii et cireitasm s raa e cees
Fige. 16 and 17, Views of a very imperfect cast referred to this species,  Freehold, N, J.
CYPRIMERIA S8PISSA CoNTat -y ie o oot srmac s asmme s s e csaamsamomm o cems raar s
Fig. 18. View of a cast of a right valve referred to this species.
CYPRIMERIA DEXSATA Conrad oo oo i i ia e e i r e m aeees
Fig. 19. View of o specimen from Freehold, N, J., retaining the shell in part.
90 and 21, Views of Mr. Courad’s typo specimen.
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PLATE XXIIT.

of Philadelphia,
ANONA BUFAULENSIS ConMd ovoon iy iinas oo e

3. Eulargement of the hingos to three diameters,

AExONA varviia Conrad ..o . oL et e e e e e e rmaear e e eeeaas
Fig. 4. View of the only specimen known; Conrad’s type.
LiNEARIA CcONTRACTA Whidficld ... ... . ... ... I

Fig. & View of aspecimen, natural size, a8 obtained by gutta-percha from a natnral mould.
LINEARIA METASTRIATA Conrad ... .. oo

7. Similar view of a east in a natural mould from Holmdel, N.J,
8. An enlargenient to two dinmeters of the Interior of the shell in Fig. 6, showing the
hinge eharacters.
Commya reNu1s Whittield ..o

10. Outline cardinal vies of the same showing the inequality of the valves.
1L View of a lurger cast, showing the vascular scars.
TrLLIMERA EROREA Conrad . ... .

13, Enlargement of the hinge.
PERIPLOMYA BLLIPTICA Gabl oo e
Fig. 1. Left view of a cast of the specics.
15. Cardinal view of the same.
Aora CRETACEA Conrml ... oo
Fig. 16. View of the exterior of Mr. Conrad’s type apecimen,
17. View of the hinge of the same.
VELEDA LiNTEA Conrad ..o
18. View of a large crushed speeimen s natural size.
1. Enlavgement of the hinge.
20. Enlargement {o three dinmeters of a nearly perfect shell.
2L Enlargement to two diameters of a larger, parfially exfolinted specimnen. This
and the foregoing are all from Haddonfield, N. J., and were used by Mr., Con-
rad.
VELEDA TRANSVERSA Whittield ... .. .o .
Fig. 22, View of a cast, showing the general form, surface strim, and imprints of teeth.
Marlborough, N, J.

VELEDA TELLINOIDES Whithield ... oo oo o

Fig. 23. View of o cast of a loft valve, showing the strongly comtrasting form with that of
Fig. 22, .

CERCOMYA PECULIARIS Conrad ... ... ... .. . .

25, View of the ander surface, showing all that remains of the hinge.

ComrBULA sUBCOMPRESSA Gabb._._ . ..
Fig. 26. View of the only specimen observed, enlarged.
CoRBULA FOULKEN Lt oo
Fig. 27. Enlarged view of the exterior of o specimen from Haddonfield, N, J., the original
locality.

28, Interior view of the samu,
2. Enlarged view of a shorter specimen, probably a variety of the same.
Corbura erassierica Gabb. oo
Fig. 30. Enlargement to three diameters of a specimen from Haddonficld, N. J,
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PHOLADY MYA OCCIDENTALIS Morton
Tig. 1. View of a large specimen from Monmouth, N. J., in the American Museum Natural

PLATE XXIV.

History, New York Ciuy.
5. Anterior profile of the same,
4

. Cardinal view of an imperfect specimen from Burlington, N. J.
PrioLapoMya RoEvmeR Whitfield

Fig. 4, View of the best preserved individnal observed.

PaxopPRa DECISA Conrad...__.

Fig. 5. View of a cast of medinm size, showing the ngunal form.

6. View of a larger cast from Burliugton, N. J., in the collection of the American

Musgeum of Natural History.
7. Cardinal view of a cast from Holland, Monmonth County, Now Jersey.

8. View of the interior of the hinge as obtained from a gutta-percha cast from the

preceding specimen,
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PLLATE XXV,
Pago.
LEPTOSOLEN BIPLICATA CONPML. Lot iiiie it et e e et et e e e a e 158
Fig. 1. View of the rvight side of the most perfect euat seen from New Jersey.
2. Cardinal view of the same.
LEGUMEN FLANULATUM COonrad ... oo i et imn et iatmas cee o e aee e e e 184
Fig. 3. View of an internal cast from Frechold, N, J,
4. A cast showing the external features of {he sbell, from near Marlhorongh, K. J.
LEGUMEN ELLIFTICUM Conrad ...o.. oot i e s e e e 184
Fig. 5. View of a shell of this species from Tippuh County, Mlssms:ppt, introduced for
comparison with the other species.
LEGUMEN ATPRESSUM Conrad ... . oo ittt i e e e e e e, 185
Fig, G. View of the loft side of a shell from Haddenfield, N. J,
7. Cardinal view of the same.
8. ¥Yiew of the hinge of the left valve, enlarged to two diameters.
SILIQUA CRETACEA Gabb oo L i i s e 156
Fig. 9. View of the right side of the cast used by Mr. Gabb.
1¢. Cardinal view of the same,
SoL Y\IA LINEOLATA ConTul .ooooii o i i ot e e 182
Fig. 1l. View of the exterior of Conrad’s type specimen from Hadduuﬁeld N. J
12. Interior view of the snme.
13. Bulargement of the hinge of the same.
PHOLAS CITHARA Morton. ..o o i e 187
Fig. 14. Right view of tho specimen deseribed as P. peetorosa I)y Conrad. Tinton Falls,
15, Cardinal view of the sanc.
16. View of an immperfect specimen from near Marlborough, N. J.

Pnoras? Lata Whitlield .. ..o. oo e e P 189
Fig. 17. View of the cast of o left valve, showing the fieatures deseribed,
TEREDO IRREGULARIS Gabl ..o . i i e i o e 1m

Pig. 18, View of Mr. Gabl's type specimen, showing a fraginent of the cast of a shell at
the lower end.
1. View of another tube cast, also one of Mr. Gabb's speumens
MARTESIA CRETACEA Gabl .o .o i i it e it e e 100
Figs, 20-22. Three views of an internal cast, enlarged to two dizmeters, showing the
surface marking to some degree.
23, View of u colony of tubes, natural size, apparently the ones originally deseribed,
CLAVAGELLA ARMATA MOTON ... i i e e e 192
Fig. 21, Near top of plate is an enlarged view of a cast of thia species, showing the geoeral
features: two diamoters.
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PLATE XXVI.

Mobrona INFLATA Whitfield o it e i e e e e e e
Fhir 1. Enlarged laterul view of the specimen described.
2, Curdinal view of the same.
Isocannia CoNRBADI Gabb oo i e i st s
Fig. 3. Lateral view of Gubb's tvpt. specimen.
4. Anterior view of tlke same, copicd from Gablys figures.
IDONEARCA MEDIANS Whitfield. .o i e et s
Fig. 5. Lateral view of one of the exampres used in description.
G. Cardinal view of the same. .
GRYFILEA DryaX1 var, PRECEDENS Whitfield ... .o il
Fig. 7. Lower valve of o forin which is very prevalent at New Egypt aud in Monmouth
County.
8. Upper view of the same.
GRYDPOAEA VESICULARIS Lamarel .. vues i e i i it ccinermaian s i ceme aees
Figs, 9 and 10, Views of a form which is most abundant and quite characteristic of the
Yellow Limestones. New Egypt.
GRYPOEOSTREA VOMEI MOTLON 11 vu i tvraneeesan ens cesanscammne ammnes anrramnn vuen e
Figs. 11 andt 12. Views of the prevalent form in the Yellow Limestones, at Timber Creck
and New Lgypt, N. J.
MopI1oLa ovara Gabb.o ..o L. ., e e e e i e e eaaaa s
IMig. 13 View of the n"hh side of Mr. Gal)b’s t\[n specimen,
11, View of the anterior end of another specimen, preserving the form of the beaks
more perfectly,
Ivoxeanca comrrEssirosTRA Whitfield ... .o Lol
Fig, 15, Right view of a very entire specimen.
16. Auterior profile view of same.
GASFTROCHENA AMERICANA Gabb Lo i i i et ieaa e
Fig. 17, View of cast of this species, showing the irregular constrictions of the tube.
18. A similar view of another cast.
TEREDO TIBIALIS MoOrton. oo o i i it et
Fig. 19, View of a part of o group of the tube casts, showing their vsual formn.  Nearly ali
of these have Leen broken oft at the lower end.
20. Lnlargenient of the npper end of o east, showinyg the muscular scar,
21. Enlarged view of the aperture.
22, Lnlarged view of the upper end of a tube, showing the partial septs of this part

of the tabe,  This and the two preceding figures are copied from Mr. Gabl’s

figures, but hiave all been verified in many individuals.
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PILATE XXVII.

Page.
O8TREA GLANDIFORMIE WhHtfield - . o ittt taeas e e e e e s 2045

Fig. 1. Exterior view of an upper valve from Fanningdale, N, J,
2. Interior view of the same.
3. View of a lower valve from near Vincentown.
4. and 5. Views of a cast from near Farmingdale.
GRYPHA BRYANT Gabb .. e i e 206
Fig. 6. View of a small sheil, which shows the scar of attaclhment at the beak,
7. laterior of an older specimen.
g and . Views of an old specimen, all from Mr. Gabb's type serics.
ARCA QUINDECIMRADIATA Gabl ... ... e e e v e e e e he e e e e e E e e e e haae e aeaoan 203
Irigs. 10. Left view of a large shell preserving the surface to some extent, Now Eoypt, N
11-13. Views of an internal cast, showing the usual fentures of the species, }\(m
Egypt, N. J.
CRASSATRLLA DELAWARENSIS Gahb .. oo i i et e e 210
Fig. 14. View of a small specimen from near New Egypt, preserving the shell,
15. View of a cast, tho nsual condition, from near Farmingdale, N. J.
CRASSATFLLA rpoMBea Whitfield ..o 213
Fig. 16. Right view of u specimen preserving the Hhell the only one over found, near New
Egypt, N. J.
17. Anterior profile view of the same.
18. Left view of an internal cast frotn S8quanktm, N. J.  Columbia Collegs,
19. Cardinal view of the same.
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PLATE XXVIII.

CRASSATELLA GURTA Conrad Y. ..o it iim i cecttaatararan s raanns
Figs. 1 aud 2. Views of a cast from Squankum, N, J. Columbia College collection.
3. A partinl ¢ast from New Egypt, showing surface strie. A, M. N. II. collection,

4 and 5. Views of a gimilar specimen from 8quankmm. Rutgera Colloge collection.
CRASSATELLA LITTORALIS Conrad ... ...t i it toaen e cmeeen - e
Fig. 6. Au imperfeet shell of the species from Squankum. Rutgers College collection.

7. View of an internal cast showing its elliptical form and rounded umbonal ridge,
Squankum. Columbia College collection.
MOntoLA JOMNSONT Whiteld ... ..o .o ottt it ciaame teeern camnranaeaenen aamm nnmas
Fig. & Cardinal view, natural size, of a very perfect specimen of the species.
9. Lateral view of tho same,
CRIOCARDIUM NUCLEOLUS Whitfield .. s e i i i e v imee e e rea e e aeas
Fiz. 10, Lateral view, enlarged, of an internal cast of the nusnal size and form.
11, Cardinal view of the same.
VENINLLA RHOMBOIDEA COBTIML oo oot vemmas s eas ceoioe it aeacee ceeeiccaetaescaaeaaaas
Fig. 12. Lateral view of a shell presenting the usual features.
13. Cardinal view of the same.
CanpiTA INTERMEDIA Whitfield .o i iiarar caananas
Iig. 14. Lateral view of an internal cast, showing the remains of plications on the margin.
15, Cardinal view of the same.
CARYATIS VETA Whitlield .. ... i i et e d e e e
Fig. 16. View of a cast from Squankum, N. J.
17. View of a cast from Farmingdale, N. J.
Fig. 18. Lateral viow of a specimen from Farmingdale, N. J., preserving the sheil and
showing the surface strimw.
19, Anterior view of thoe same.
PERIPLOMYA TRUNCATA Whitheld. oo e
Figz. 20. Lateral view of a cast from near New Egypt, N. J. Rutgers College collection.
21. Cardinal view of the same.

PRIRICOLA NOVA-/BGYPTICA Whitfield .. oo i iies crrir e rrreitirrrreaaraaanes
Fig. 22, View of the specimen deseribed showing the form of'tho shell and the pallial sinns,

VELEDA NASUTA Whitfield ... ... oo e caaaes et e eeeeeecisaasssasseaesnay
IMig. 23, View of o right valve showing the surface stmm .

PaNoPEA ELLIPTICA Whitfeld oo i e

Fig. .34 Lateral view of the niost perfect specimen ohserved
. Cardinal view of the same.
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PLATE XXIX,.

Pago
OSTREA LINGUARELIS Whitfeld «.e. . oooon e ranrr i receramrm s e mats 223
Fig. 1. View of the cast deseribed.
OSTREA GLAUCONOIDES Whitheld «oouiiiirrnmsciiiiranseern i mrmse oo emn mm e 222
Fig. 2. View of o cast of & lower vaive.
PrCTEN KNEISKERNI CONTad . ..o armnvannccirr commaressnamaram o smm s ceeeneenaaae- 224
Fig. 3 View of the Lype specimen a8 obtained by a gutta-percha cast in the patural mold.
Iig. 4. View of an internal cast of o loft valve showing the radii flattened and indistinet.
Fig. 6. View of the exterior of a right valve as obtained from the natural mold.
PECTES RIGBYI Whitfield Lo e caiiaiar i iir o mea e mee aan e eeeeeaaano e aaean 226
Fig. 6. Enlarged view of the type, a right valve, obtained from the natural mold.
GRYPILAA VESICULARIS LATATCK o vnurvrnmmn vmncnsansn s armnms smreamms rm s smnn o2 22

Fig. 7. Vertical view of the cast described.
8. Lateral view of the same.
AVICULA ANNOBA COUTAA o oo riniin voma i rsm s senmas s s n e s r s T ST 226
Fig. 9. If the figure be turned so as to bring the point at the right end downward, its
resemblance to » fragment of o univalve shell will be readily scen.
AXINEA CONRADE WEHIAOI . oo ce ceanvaurarmanscmnmbmsnesmas nmnms smrame s mas nm e e 230
Fig. 10. Upper view of tho cast described. ’
11. Qutline profile of the same.

NUCULA CIRCE WhitBeld .. .oer coiirs iaaieaaans i msnemmssmaman oo s nms ot e Qa7
Fig. 12, View of tho cast of n left valve, natural size.
NUCULARIA SECUNDA Whitfield ..o iinrraaaisne e fmeaan e, 229

Fig. 13. View of a right valve, natural size.
14. Enlarged view of the same,

NUCULANA ALBARIA CONTAL oonounvvamas came e ras annasams smsarne sons moms rn es s sem ey on e ns 228
Figs. 15 and 16. Views of two specimena showing the oxtremes in form.
CRASSATELLA ALTA Conrad covriiimr it cenn 234
Fig. 17. View of an imperfect cast which is referred to this species.
CRASSATELLA GBLIQUATA Whitfleld .ooo i ivaenuinranmmmasmm s e ermr s 2 e r o2 20T 235
Fig. 18. View of an internal cast of a left valve showing the massive hinge plate and
teeth,
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PLATE XXX.

ASTARTE CASTANELLA Whitlield .courinoan i i irearnaeas
I'ig. 1. View of cast of the right valve, showing the crenulations of the horder.
2. Bimilar view of a left valve.
ASTARTE PLANIMARGINATA Whitfield .. ... . i iiiaiiiaenes
Fig, 3. View of a cast of a left valve, Natural size,
4. Enlarged view of o rounder specimen
PROTOCARDIA CURTA Conrad .. ... .o it iieca e aanaeians vt cieeeiamaan
Irig. 5. Cast of o right valve which retains the fine radiating strim,
G. Yiew of a specimen retaining both valves.
7. View of the hinge as obtained from the specimen, fig. 6, by gutta-percha.
CARDITA PERANTIQUA Conrad ._.... e v et e e e i it eamm ko e e aemceecanerane
Tig. 8. A cast of the iuterior,
Y. The exterior as obtained Ly gutta-percha from o natural mold.
10. Enlargement of four of the anterior ribs from the last figure,
CarpITa BRITTONI WhitHeld. ... o i it iire e e
Figs. 11 and 12. Views of a specimen which is somewhat distorted, but shows the fine ribs.
CRASBATELLA OBLIQUATA Whitfleld .. .ovu oot i i e i e
Fig. 13. Right side view of a very perfect cast of this specics.
14. Anterior profile view of sawme.
Carvaris ovaLIs Whitfieltl L. oo i i i i it cie e aeee e
Fig. 15. View of the cast of a right valve which showa the surface features,
16. Similar view of a left valve which retaing the features of the exterior.
VELEDA EQUILATERA Whitfeld. .. oo i i et aas
Fig. 17. Bularged view of a cast of & left valve of this specics.
CorBuLA (NEERA)Y NASUTOIDES Whitfield ...oor e iier i venes coce ceen e aeeaean
Fig. 18. View of the right side of a small rotund specimen.
19. A similar view of a larger slightly comypressed specimen.
NEERA EQuUIVALVIS Whitfield....... ... ... ... ... ... e e e
Fig. 20, Enlarged view of a specimen showing the restrum nearly entiic.
21. A larger specimen, natural size, imperfect Lehind,
ParapHOLAS KxEmkrrNt Whitfield ... oo
Fig. 22. Lateral view, natural size.
23. Cardinal view of the same specimen,
24, Basal view of the samo.
TEREDO EMACERATA Whitfield ... ... . . i e e crre s
Fig. 25. View of a gronp of the fillings of tubes showing their general charncter.
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PLATE XXXI.

Pngzo
UNTO LIGAMENTINOIDES Lef. ... Lol i it o i e e e e e e 249
Fig. 1. View of the right side of Mr. Lea’s 1_\71)0 of the species.
UNI10 PREANODONTOIDES Whitfield .. 250
Fig. 2. View of the type specimen.
UNIO ROANOROIDES Libfla . oot it vttt temas et eeee et et e ee e e s 248
" Fig. 3. Outline ourdinal view of a large specimen of the species.
URNIO HUMEROSOIDES Lea. (oot o et i et et e e et v vmee ceeaaen 248

Fig. 4. View of the right sile of Lea's type specimen.
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PLLATE XXXII.

Page
[UNIO RRECTOIDER Whitleldl - .. o oait i i iiiieare tmmmmesmascessccasasrnassnnnnonns 250
Fig. 1. Cardinal view of the type.
2. Right side of the type.
TUNIO CARIOROIDES JuBl oo cen cni e oeia e iicss cmccsnsaasrmrons sarmamsacacassnersncanns =mtmn 247
Tig. 3. View of the right side of the typo specimen.
UNIO LIGAMENTINOCIDES Lef. ... iae e iimeit ceeeciee cermamse s caammre s aam s s 249

Tig. 4. Right side of o specimen identified with this species. For figure of Mr. Lea's type
sco Plate XXXI, Fig. 1.
UNIO SBUBROTUNDOIDES Li€a vt cusaven ioeyciaccais it beeett cmciiiarn s ar o anne menm e 246
Tig. 5. View of the left side of Mr. Lea's type.
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PLATE XXXIII.
Page
UNIO ROANOKOIDES Liea. . oo o it i ciciae e teaaee caenaaannn aaas 248
Pig. 1. Left view of a specimen of the prevailing form.
2. Left view of another specimen, showing less arcuation of the hingesline and a
more quadrangular form.  See outline, Fig. 3, Plate XXXL
UNIO ALATOIDES Liea oo it it ciae daas caea s senscees taae mma e 2490
Fig, 3. View of a specimen of this species, showing a portion of the posterior alation.
4, View of another specimen differing in size and in the curvature of the basal line.
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PLATIE XXXIV.

UNIO RADIATOIDES Lot e i i i e ae e e ot et s e s e
Figs. 1-3. Views of thres different examples of the species showing slight variatiousin form
aud condition of preservittion,
UNIO FASUTOIDES Leab. oo oo ireann ool MR
Fig. 4. Left view of one of the best preserved individuals of this species.
5. Cardingl view of same. The valves are separated to o considerable extent along
the base, giving an appearaneo of greater depth than it actnally possesses,
UNTO ALATOIDES Lt oo o i i e et i et et et net e e o
Fig. 6. Outline eardinal view of the epecimen shown on Plate xxxiii, fig. 3.
Uxto Koaxoxomss Lea ... ... .. ... e
I, 7. Outline cardinal view of the specimen, Plate xxxiii, lig. 2.
UNIO LIGAMENTINOIDES LGl oo. oo et it ittt it mmass et e s emnsannnmnns
Fig. 8. Outline cardinal view of the specimen, Plate xxxii, fig. 4.
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Page.

ANODONTA CORPULENTOIDES Lea . oot iiiant ciei i it it ceisnaasnan rmans 262
Fig. 1. View of the left valve of & specimen which preSerws the valves spread open.

ANODONTA GRANDOIDES Lea.. 251

Fig. 2. View of the right bl(le of a \8[y we]l presen ed speclmen of t.he species.
3. QOutline cardinal view of the same specimen
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