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LETTER OF TRANSMITTAL.

GrovLocical. Survey or NEw JERSEY,
. New Brunswick, New Jersey, July 1, 1889.

Sir: I have the honor herewith to transmit to you the text and draw-
ings of the Gasteropoda and Cephalopoda of the Raritan Clays; and Green-
sand Marls of New Jersey. They have been prepared by Prof. Robert P.
Whitfield for the Greological Survey of this State, and include all species
of this geological division which are known to have been found within its
bounds. The book will constitute the second volume of the series, which
is intended to include descriptions of all the fossil invertebrates found in
the above named formations. It is a monument to the patience and intelli-
gent skill of Prof. Whitfield which have produced so good a work from
these long known but imperfectly preserved fossils. Like its predecessor,
I esteem it worthy of a place among the monographs of the United States
as well as of this State, and as such transmit it to you for publication.

[ am, with high respect, your obedient servant,
Gero. H. Coox,
State Gieologist of New Jersey.
Hon. J. W. PowELL,
Director of the U. 8. Geological Survey.
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LETTER OF TRANSMITTAL,

New Yorxk, October 1, 1888.

Str: I herewith transmit to you descriptions and illustrations of the
Gasteropoda and Cephalopoda of the Greensand Marls and accompanying
beds of New Jersey, which will form a second part of the report on the
fossil remains of the State.

In presenting this second report, I wish again to express my thanks
for the aid which you have so often given me in the selection and exami-
nation of material from the many collections under your charge; and also
to express through you my thanks for the kindness and courtesy with
which my many demands have been met by the officers of the Academy
of Natural Sciences of Philadelphia, Pennsylvania, and especially to thank
their curator, Prof. Angelo Heilprin, who has kindly sclected and sent me
many specimens from the collection under his charge. T have also been
greatly favored by the use of specimens from the cabinet at the School
of Mines of Columbia College in New York, through the kind offices
of Dr..J. S. Newberry and Dr. N. L. Britton. T have also been allowed
to use and figure very many specimens from the collection at the Ameri-
can Museum of Natural History, New York City, for which T must express
my thanks to the trustees of that institution. There are also several private
collections to which I am indebted, through yourself, for the use of valu-
able material and for which I here wish to express my thanks.

Yours, very truly,
R. P. Wunrierp.

Prof. Grorce H. Cooxk,

State Geologist of New Jersey.
11
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GASTEROPODA AND CEPHALOPODA OF THE RARITAN CLAYS
AND GREENSAND MARLS OF NEW JERSEY.

By RoBERT P. WHITFIELD.

PRELIMINARY REMARKS,

In offering the following descriptions and illustrations of the Gaste-
ropoda and Cephalopoda of the New Jersey marl beds to the public and to
scientific workers in similar ficlds, it is perhaps only just to add a word of
apology for the use of such meager material as is here presented, and that
apology must necessarily be that it is all there is to present, being the best
material possessed. In studying these remains I have had the same diffi-
culties to encounter as those spoken of in the “preliminary remarks” to the
volume on the Brachiopoda and Lamellibranchiata;' bnt iif an extremely
exaggerated form, as the Gasteropods are represented in the several forma-
tions only by casts, much more exclusively than are the Brachiopods and
Lamellibranchs, and the Cephalopods largely by fragments. This, how-
ever,is not the only difficulty encountered, for these casts are far more
imperfect and  consequently more  difficult to understand. Among the
bivalves there is often the chance of obtaining the hinge structure and
muscular markings from impressions of single valves, and very commonly
imprints of the exterior show all the essential surface markings. This is
not the case, however, with casts of Gasteropods, for these usually repre-
sent only a small portion of the shell, as the apical portion of the spire is
almost invariably absent, that space not having been filled by sediment
before the shell was dissolved, and when present having often become solid
from deposits of shelly matter in these parts during the life of the animal. .

! Mon. U. 8. Geol. Survey, Vol. 9, and Geol, Snrvey, N, J., Paleontology of the Cretaceous and
Tertiary, Vol. 1,
13
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14 PALEONTOLOGY OF NEW JERSEY.

Besides the abscnee of these parts, which often present important generic
features in the embryonic nucleus, there is an alimost total absence of the
anterior beak and front of all shells, which so generally possess important
generie features.  Occasionally the casts retain to some extent the surface
markings of the species.  This is particularly the case in the Bocene marls,
but in the Cretaceous beds it is a rare feature; consequently it has been
necessary to resort to various methods for determining the generic relations.
For specific differences the student is compelled to rely chiefly upon the form
of the volutions and upon the proportions of parts, such as the compact-
uess of the coil; the differences in the apical angle; the size and strength
of the axis of the shell or columella, which is ascertained from the size and
form of the cavity left by its removal; the imprints of folds left upon that
part of the matrix which has rested against the columella, and various other
foatures according to the conditions of the specimens.  In some cases where
much doubt of generic relations has been felt, resort has been had to arti-
ficial casts made by filling the interior of recent shells with plaster and
dissolving away the shell by means of acid to procure tlie cast of the
interior. [ have thus used every means within my reach to render the
generic determinations of these casts as reliable as possible.  Concerning
many of these I am somewhat in doubt, but as a general thing they may
be relied upon with a considerable degree of certainty.

In regard to the authenticity of localities assigned to the several
specics, the remarks made in the previous volume!' hold good lere, as
the same collections which furnished material for that volume have been
drawn on as largely for the material in this. I have used the types of all
previously deseribed species wherever I could find them, even to fragments
preserving the least particle of character.  The species of Gasteropoda are
much better represented by individuals in the collections used than were the
Lamellibranchiates, although of many of them there is but a single example
known in the collections to which I have had access. The llustralions of
many of the species are necessarily quite restricted and meager in quantity.
Many species have been recognized, but not used, simply because of the

t Ibid., p. xviii,
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PRELIMINARY REMARKS. 15

poorness of the material at hand, which, although sufficiently perfect to be
readily distinguished by a practiced eye familiar with the associated forms, is
not good enough to permit figures of them to he made which would cenable
others to identify them. Consequently this monograph can not be said to
be entirely complete. '

Tn dealing with the different species and genera previously described,
[ have endeavored to ascertain their true nature as far as possible from
the type specimens when they could he found, and have adopted them
wherever it seemed reasonable.  Comments on many of themn will be found
in the text of the volume, where I give my reasons for adopting or rejecting

tliem.
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SECTION 1.

CRETACEOUS GASTEROPODA OF THE LOWER MARI BEDS OF NEW
JERSEY.

PALEONTOLOGICAL HORIZONS OF THE MARL BEDS.

In working over the molluscan remains described and figured in this
and the volume on the Lamellibranchiates, I find indications of several
distinet zoological lLorizons. Tn the first place, in the Raritan Clays, in the
northeastern extension of them, there appears an estuary fauna represented
by only a few species of bivalve estuary shells, but nevertheless indicating
very clearly a fauna entirely distinct from any of those above mentioned.
Secondly, in the clay beds near Camden, New Jersey, at Fish IHouse, an
entively fresh-water fauna is found, which has yielded the twelve different
species representing two distinet genera of the Unionide, which-are described
in the volume on Brachiopoda and Lamellibranchiata of the Raritan Clays
and Greensand Marls of New Jersey. Above this again we have the fauna
of the Lower Marl beds, a distinctly marine fauna, which comprises the great
bulk of all the fossil remains known within the State.

This bed, if properly examined, night possibly be separable into two
zoological horizons, the lower indicated at Crosswicks Creek, near New
Egypt, and at Haddonfield, by the dark-colored micaceous clays which lio
at the base or, more properly, below the base of the Lower Marl bed, and
alsa in the more northern portions of the State by ironstone nodules, bear-
ing fossils usually found in the upper layers of the Raritan Clays and in
loose pieces scattered over the surface where the upper layers of the clay
have been denuded by the action of the weather.. The fossils in thesc

nodules are usually the same as those from the Crosswicks and Haddonfield
19
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20 PALEONTOLOGY OF NEW JERSEY,

micaceous beds, and, althougl several are apparently identical with forms
oceurring in the Lower Marls, yet many of them are peculiar to these beds
as far as represented in New Jersey.

Above the Lower Marls come the Middle Marl beds, characterized by
the yellow lime sands, filled in many places with Terchratula, and above
this the layers at the base of the Upper Green Marls, which contain a
fauna entirely distinet from those below, but still Cretaccouns in ity character.
Again, at the summit of the Upper Green Marls we find another distinet
fauna, representing the Kocene epoch of the more southern States and
affording many species identical with those from Claiborne, Alabama.
These mark six distinet zoological horizons, wnd if we divide the Lower
Marls from the Crosswicks and Haddonfield beds, as will possibly be done
when they are properly examined and studied, seven distinet horizons, six
of which may bo classed as Cretaceous and one as Focene.

These zoological horizons conform very closely, if not exactly, to cer-
tain stratigraphical lines which were long since established by the State
geologist under the names of Raritan Clays, Camden Clays, Lower, Middle,
and Upper Marls, the last bed being mollusk-bearing only near the lower
and upper portions, which are respectively Cretaceous and Focene.  Tho
details of these heds can be found in the different annmual reports of the
State survey, particularly in that of 1868, and in that on the clays of New
Jersey.

Althougl: between these zoological horizons there is little, and, indeed
ahnost no interchange of fossils, the faunas being almost entirely distinet,
the éeological sequence is continuous, except between the Eocene or Upper
layers of the Upper Green Marls and the beds immediately below, where
there is a very slight unconformity, noticeable by close inspection, over
a very limited area ouly, and cousisting principally of a slight denudation
of the top of the beds immediately below, before the_ deposition of the
Eocene Marls.

It is not necessary here to consider in detail the structure of the layers
further than to mention that these different beds which are fossiliferous,
or mollusk bearing, consist at the base of the section of beds of clay of
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GASTEROPODA OF THE LOWER GREEN MARLS. 21

different kinds, and above of beds of Green Marls separated by strata of
lighter colored quartz sand, which are unfossiliferous.

In the Raritan Clays, at about one-third of their thickness from the
base, there occurs a bed of fossil plants, prolific in genera and species,
which Dr. J. S. Newberry has stated to be of Cretaceous age, and at a very
little distance above the plant bed oceur the estnary fossils above men:
tioned. These consist of bivalve shells, and are all of forms known to in-
habit brackish water, showing them to be inhabitants of an estuary or land-
locked bay into which fresh-water streams flowed, and making it probable
that there existed at the time of their deposit & body of brackish water rep-
resenting the present New York Harbor, but at a somewhat higher level as
compared with the surrounding land.  These fossils being of estuary forms
and entirely of new species do not aid us materially in the determination
of the age of the strata in which they are found. Those already known
are figured and deseribed in the previous volume, and are illustrated on
PL 1. - They represent four different genera and five species, as follows:

, Species.
Genus Astarte.......... e e ee kA msesedieaneammaasemanesaea mwmarannaan e 1
Genus Corbicula .o uoiiinar s cimmceicmcactemmer cnceonrssnmssnmnmsanmmns cnmnne 2
Genus Gonathodon ... oo o oo iomiiii e Chescat eametaaccmessessesseanan 1
Genus Ambomicardin .o cue vomore i irr st e e maecmieai s emmae e ans 1

The features of this latter genus, which is new to science, are more
nearly like some of the Jurassic forms of Europe, such as Homomye Ag.,
than any of the known Cretaccous types cither of America or of Kurope.
No Gasteropods have yet been obtained from these heds. )

No other Molluscan remains are known to oceur in these clays except
near the top, or perhaps in the uppermost layers. At about this horizon
the numerous ironstone nodules hefore mentioned are supposed to oceur,
but they are always loose, having heen weathered out or washed from the
clays, and found seattered over the surface.  These nodules are well filled
with fossil remaing of both bivalve and univalve shells, in the condition of
casts and impressions.  They are mostly such forms as are found near the
base of the Lower Green Marls, or in the Crosswicks and Haddonfield
Micaceous Clays. '
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22 PALEONTOLOGY OIF NEW JERSEY.

"The next zoological horizon is that of the Lower Green Marls proper,
in which are found by far the most of the Cretaceous fossils yet recognized
within the State. The number of species so far exceed those of any of the
other beds named above as scarcely to bear comparison, the number of
Mollusca alone being 3038 species out of a total for all formations of 441.
These fossils are, however, like those of the other heds, found mostly in the
condition of internal casts, or casts representing partially the interior cav-
ity, but they also carry on them the imprint of the external markings to a
partial extent. Very few of the specimens preserve even a replacement of
the original substance. The Ostreide and Spondylide are notable exceptions
to this rale, being generally found with the substance of the shell entirely
preserved, but so friable as to be easily destroyed after collection. In the
Micaceous Clays of the Crosswicks Creek and Haddonfield beds, however,
the substance of the shells is entirely preserved, both of bivalve and uni-
ralve species.

In the Middle Marls a fauna almost entirely distinct from that helow
presents itself, Gryphea vesicularis, and two species of naticoid shells heing
all that are yet known to pass into it from below; even the Gryphea is
here presented under a varietal form not common in the Lower Marls, In
this bed some of the speciesare represented by great numbers of individ-
uals, the Teredo, Gryphea and Terebratule being the most abundant.

At the base of the Upper Marls another entirely distinet fauna is found,
still presenting Cretaceous features.  In this layer also few species are rep-
resented, and, so far as I am aware, no locality has yet been found where
they occur in any abundance; and no species have yet been observed in
it that are common to cither of the others below.  Ahove this fossiliferous”
layer at the base of the Upper Marls occurs a series of beds of consider-
able thickness in which no molluscan remains have been detected. Many
vertehrate fossils have been discovered, however, showing a quite remark-
able break in the molluscan life in the seas of the New Jersey area,
extending to the top of the Upper Marls, where occurs the Eocene layer.
This contains a fauna entirely distinet from that of either of the beds below,
being composed not ouly of different species, but largely of different genera,

NEW JERSEY GEOLOGICAL SURVEY




GASTEROPODA OF THE LOWER GREEN MARLS, 23

and even several families not represented in the lower strata make their ap-
pearance. The molluscan remains found in this formation at Shark River,
Farmingdale, and Squankum, are also in the condition of casts, like those
in the Cretaccous, even the Ostreide seldom preserving the least vestige of
the shell substance.

In these Ilocene beds the species again become quite numerous. Al-
though not as abundant as in the Lower Green Marls, they far outnumber
those of the intermediate heds. Considering the few localities and the
slight thickness of the beds examined they have been prolific, having
yielded a total of 79 molluscan species, of which 23 are Lamellibranchiates,
52 are Gasteropods and two Cephalopods, besides fragments of some cight
or ten other Gasteropods, the speciinens of which are not sufliciently well
preserved for description and illustration. The following tables present
more readily the numbers of families, genera and species of molluscan
remains occwrring ih the several formations, and the relative proportions
known from each bed. Table No. 1 shows the number of genera and
species of Lamellibranchiates represented under each family in each bed
except the Crosswicks Creek and Haddonfield bed, which are included in
the Lower Green Marls, while Table No. 2 shows the same features per-
aining to the Gasteronods and Cephalopods.

NEW JERSEY GEOLOGICAL SURVEY
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TARLE No. 1.—S8hotwing the number of genera and species of Lamellibranchiates under

PALEONTOLOGY OF XEW JERSEY,

each family occurring in each of the several marl beds in New Jersey.

Loo‘:'er Camden| Lower | Middle | B28¢ 00} pocens
plastic | clays. | marls. | macls. | "PPOT | parig

clays marla

Genera. Spocies - - - - - -
ElE|e|2(dis8/d|S118¢6|%
11w |O|(w|0 |t |w|vw|a
Clnss LAMELLIBRANCHIATA.
Order ARI'HORID.E,
Suborder Monmnayaria.

Family Ostreidie. ... .oe.. 4 17 |an fens R 3| 9| 2] 31220 2|3
Avonsiidw ... ..., 3 |2 PSRN (RN SR PN I 3 I < T8 S N R S
Poctinidm .......... 4 3 [..].... 411 |4, 1( 2
Spondylidio ........ 4 ] S (RO B B TN N N USSR | AN .

Suborder IHeteromyaria.

Family Mytilidm . ......... 3 8. AP St IR - T T A O O I B |
Ptortidm . ., ... 4 127,... 11711 .. . It
Pinoddas ..., ..o, 2 . i1 1] 1]....]...

Sulorder Dimyaria.

Family Arcidm . ...l 8 21 ... 8117 1] 21 11| 1| 1
Nucalidie. .......... 4 4 |.... 41311 PO PO - B -
Taocardiidis, ... .oovas]oenennnn A . AP R O O N P
Trigonidie .....___.. 1 3 ... - 1] 3]... .
Unlonidm........... 2 12 |... 22

Ordor SIPILOXINAE,
Suborder Integropallinta.

Family Astartidie .. _...... 2 8(....h 1. 21 6., L] 10 2| 4
Crasantellide. . 4 19 |. 21 7 11 ¢] 1) o
Luelnidas . . .... 1 2. 14 219,

Chamida ...... 1 1l 10 14, RPN PR P
Cardiidm ...... 7 150 ]...] 8113... 11
Cyprinidie. 4 mer 1| 1f... 2] 8| 1| 1| 1|1
Cyrenidm. .......... 1 2 3( 2

Soborider Sinnopalliata.

Family Veneridw. .......... [:3 12 |. O 5(10... 1] 1] 1] 1
Peatriculide. ......., ] 1.. . ) U I I DR P
Tellinidae........... [ 71 [ 20 S R P S aae
Donacidae._......... 1 | A PO 1; 1 PR O U PR
Mactridm.......... 2 6-...] 1.0, 1) 2] 1/ 1] 1|1
Anpatinida . ... 3 5 [ . 3| 4 1 1)
Corbulida ...... nens 2 5 eeitien 1| 8] e[ e--] 2| 2
Spxicavidie ........ 1 2 L. 11 1. 1] 14. --
Solenidw. .o......... 4 5. = RO I 2 S TN DRI PO T P
Pholadidw . ..voo.... 3 4 ... 2 3. i{1
Teredidw . .......... 1 3| PR R (R B B D U I O N P 1|1
Gastrochmnids ..... 2 2 leaifinnifonns]en 1] 1| 1l.ofoecifeni]ens

89 2.0 6. 12]... [185 1br....| 16 f....] 23

! Probably fragment of a (Fusteropod.
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GASTEROPODA. OF THE LOWER GREEN MARLS.

Summary of the foregoing table.

anilius.iﬁemam. Spociea,

b ) R L LR LLTETY R E LR A 4 L] 5
Camden clays .oovenreens semacisiimaaaa e 1 2 12
L T T € T T 27 76 155
Midd1o 16818 s vvveeccaernrrciammcaransnnsrrsemranm e 8 9 11
Base of upper marls 12 13 16
BT T T L ML SRR r e P 12 17 23
Families.| Genern.] Speci Lower | Middle l;“ﬂe(;,f Eocona

amilies.| (rene Pecied. | pinrls, | marls. | BPPET 1 marla,

murls.
Drachiopoda:

Torebratulidi ..venciaearerivencconaanans 1 3 7 2 2 1 20
Tamellibranchistn. .o ooo i caiaas 31 89 222 155 11 18 23
GaSteTOPOAD . couinetistrciicnearstaeiastaannarnn 30 80 190 127 7 7 52
Cephalopodn, covesiisniiisicin i iisnsnem i nmnaanes 3 13 24 19 [ 3N P 4

........................... 303 23 24 79

! Probably fragment of a Goasteropod.
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TABLE No. 2.—Showing number of. Gasteropoda, genera and species under each Janily,

occurring in the several beds.

Lower Middle | Baseof up

. o "

E 2 marla, marls. per marla, Eocene.
it — s

. . : - .
o N - I T I - - O

P

2128 8 g e g £ a g
1= =3 2 =% E -3 < =N . o
H 3 4] n 4] 0 o w [ 7]

Class GASTEROPODA.
Subclass PROSABRANCHIATA.
Order PECTINIBEAXCHIATA.
Family Muricid®. .....o.onus
Tritonid® .
Purpnridm.
Fuaalde ..
Fasciolariili
Buecinido ...
Turlinellidio
Volutidw .,
Mitride ... .
Cancellariidm.
Pleurotomidn
Conidm . ...
Strombidm .
Cypraidm ...
Cassididw ....
Doliidm . ........
Naticidm .....
Onustidio . ..
Solariidm . ....
Sealariids ............
Turritellidm . .........
Eunlimfdm ..o ...,
Pyramidellidme. .......
Littorinidm ...,
Order SCUTIBRANCIIATA.
Suborder Podophthalma,
Famlily Trochido . .c........... 2 2 2 2 IR OO PR PR J
Plourotomariidie...... 4 kS P 2 2 1 1 2 4
Subordar Edriephthabing,
Family Patellidwy.............
Subolass OPISTHOBRANCHTATA.
Order TECTIBRAXCITATA,
Family Tornatelliip..e.ee. - -
Ballidw...............
Class SCAPHOPODA,
Family Dontalidm ............

R g T BD ke BD e RS B BN e e OO e W R3 ED 83 83 e 1S =3

12 5 U DR (RS DR A 3 3

7
1
3
Totals (30 Families) . .evses e ennnnna, 8 190| 60| 125 [ 7 8 8 29 62

Class CEPRALOPODA.
Order TETRABRANCHIATA.
Family Nuutitide, ... ives e vanenn
Ammonitide .._........,..... 8 18 8 17 1 | N PR PR PP DR
Order DIBRANCEHIATA,
Family Belemnitldm....o..ooo.oo.... i 1 1 1

Total (3 families) cooevvinr ceniinancnn... 12 22 10 19 3 - J (O z 2
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This gives for the molluscan fauna of New Jersey, including the
Brachiopodas:

Cretaceons.! Eocene, | Total,

Brachiopoda.. ... ..oee ool D 2 7
Lamellibranchinta. ..o . oo oo iaaat 199 23 202
Gasteropodn cvn e nn e i ire e tererram e 136 52 188
Cophalopods covee. v virameoriniees ccce i e 22 2 24

Total ceemen vmeier cavaecerme s rrar s 362 79 441

Ghiving a total of 441, or deducting the two naticas and gryphaa, which
are counted also in the Middle Marls, a total of 428 deseribed species.
Were the localities critically examined many others would undoubtedly be
obtained, as a number of casts are already recognized as distinct from any
of the described forms, hoth in the Cretaceous and Kocene beds.

Of the Brachiopoda above enumerated the Terebratule Harlani and
Terebratulivg lachryma are also known to oceur in South Carolina, and
T floridana is common at some localities in Alabama. Of the Lamelli-
branchiates of the Lower Marls, three species are known in Jurope, and
the number attributed to certain American States are as follows:

Species.
ALBDOIMIA . i iin s iimncaecssesssanssasnnnessaansasss sonsarinaserasesnaasnnns 41
T OTIMOBAEO . - v v coee e oeecee eess ssmmanera mamesmns cmmsmmmassrsansnssrsssnssannas S
Mississippi.ccvcecnaeoeaan P 21
- Y 6
North Caroling . ..cv. cemeriies cmveirnceeaieees Ceeerenrereesvseaaareanaanee 20
Dakota .o e i tte rmse i mer e e cmr e iaas i eciasssaseesonan 4

A large number are found in States not here mentioned. Six of those
from the Middle Marls also oceur in other States, and but one species from
the Kocene layers, Crassatelle alta, is known to oceur outside of New
Jersey. In Table No. 3, the species which have been thus cited are given
under the States wherein they are found, and the succeeding table, No. 4,
gives the same for the Gasteropoda and Cephalopoda, few only of which
have been recognized beyond the State.
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TABLE No. 3.—S8howing Lamellibranchiates of New Jersey forma

other localities.

g3 -
g1 2 |2 R g c | g g -
_’5 a ‘®m i @ = g 19
s gl=2| ¢ a 8% |8
4 | & |2 | H =] Z 148
BYECIES FROM THE LOWER MAKL BEDS,
Oatroa crennlimarginats, Gabb ... ...l ]eain S PR S
plomoss, Morton. ..ocoviiiiiiiniinionnss X X b S PO R
subspatulata, Lyell and Forbesa.......... b S PO x S
tecticosta, Gabb ..c..ioiiiiiminceiaaa e b S PR .
larva, LM, .o rveeraranecanraernennes x bq X b S P Lo
Gryphaa vesleolaris, Lam.....vveveunerraaranes X X X b S PO
Exogyra costatn, S8Y ....vicamricnsmnianmunasas X X x b S O
Anomin argentarin, Morton.......cocacenaeainss % X b S R P
tellinoides, Merton. .ovee cavennananann, X ... b S IO PO
Pecten (Amusinm} simplicam, Conrad. ......... = X b S IR PO
Neithea yninqueradiata, Sew..occaivvamnniienas| X ool x S
Plicatnla nrticoan, MortoD...cve v veneen vemenr|evmeedovennd]oeesoe deeen s
Badula acotilineata, Conrad ... cocinunrnnirens x b S R EUUN M,

reticutata, Lyell and Forbes ............] X b PRI SR P,

denticuticostata, Lyell .
Lithodomus Ripleyanus, Gabb.
Gervilliopsis cnaiformis, Conrad
Inoceramus Barabini, Morton ..

sagensis, Owen.....
Vanuxeml, Tuemey

Pinna laqueata, Conrad..........

Nemodon Eufanlensis, Gabb
brevifrons, Conrad
Breviarca Saffordi, Gabb ...

Trigonarcs cunelformis, Conrad.......
Tdonearca Tippana .............

antrosa, Morton .

Nuculas percrassa, Conrad ......
- periegualis, Conrad.....
Nuculans protexta, Gabb.......

longifrona, Conrnd ...
Porissonota protexts, Coorad...

Trigona Enfaulensis, Gabl.....

Crassatells cunenta, Gabb ,.....
Moomouthensis, Gabb..............
subplana ...........

vadoss, Morton.....

Antarte octolirats, Gabb.........
CronUIate- cevevernnaaass
Cardlam Eufaulensis, Gabb ....
Ripleyanum, Conrad ..
Criosardinm multiradiatum, Gabb. _............
dumosum, Conrad .

Lefoplatha protexta, Conrad....
Cymella Meskannm. ............

) (R P X foeeiidiaanniann
v b G R . . -

b S R ® No. 4 X
................ X feeeveafemreei]ieens | Nou 4 X
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GASTEROPODA OF THE ILOWER GREEN MARLS,

other loealities - Continued.

4
A
. = B
sl 8B AT T I
El s 12| g 2| 8| &
= a ] < o - <] =
2152|532 |El#|E
< | = - 3 =] ¥ - =]
SFECIES FROM THE LOWER MARL BEDS—cont'd.
Venielln Conradi, Morion. .........coiavivacanes g T P R R
trapezoiden, Conrad .....cniannnannnnns X K fevenvefoves
Aphrodina Tippana, Conrad .cooevmveannnaanoes X K feeenan
Cyprimoria depressa, Conrad......coiiannieaans X feeernn b G IR PN
Tellimera ebores, Contad......ccoviciennenreand| X [iaan b G S
Linearia matastriats, Conrad .. .. icaiviinnas b S R PR PO
ZAnona Eulaulensia, Conrnd, ....coccveeniinnios] X |oaaecs] conenfonnans]s
Pholadomya occidentalia, Morton.......c..oooa]orennFoaiioy b N PR N
Corbula crassiplivata, Gabb ....... .......oooiaeenn b S DU FUU
subcompresss, Gabb ., ...l b, S P R
Loptosolen biplicatn, Conrad..........oviiieinas x
Legumen planulata, Conrad ... - X
appressn, Conrad . ...ivivaniinrennns X O RS e B
Teredo irregularis, Gabb .....cvviniiiennenss b PR RS PO
41 2] 21
MIPDLE BED.
Gryphiea vesicularis, Lam. .. ... ool x b A R, S [N (P PP X
vomer=Exop. latoralis... .ovoveeeieedienens] oo ieei]een X Jevaees]| ee- - X
Isocardia Contadi, Gabb .. .. coiiiiiiinaian, b' G IS DRI RPN PP RPN R 1 —-e
Gastroch®na Amoricana, Gabb.....cceeevoaaues b (R PO FUUUR DR A PPN PR
3 1i.ans.- 1 1 [P PP 2
44 22 21 T 8 20 1 B
ECCENT: MARLS, —
Gryphira vesicularis, Lam. ... cecveivecaaiian.. b R R Y FOSTEPRPY RRROION PR Y x
Crassntella alta, Conrad ... .couiioiiuaane. b S PO I RPN PR P EETT AP
NEW JERSEY GEOLOGICAL SURVEY
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30 PALEONTOLOGY OF NEW JERSLY.
TABLE No 4.—Xew Jorsey Cretaceous Gasteropods and Cephalopods recognized at other
o localities.
o
g
-2 R -
S E '5 5 &
- o — = o -
= = [ a « o
s =2 |2 | 58|[E |3
a4 | E3 = | = |3
Porissolax octolirata, C'un ................... %
I'yropais perdata, Com .. oooonn e fonc |
Richardaoni, Tuomey........ ...... X
Rapa trochiforniis, Tuomey...........fveeu.. x
Turbinopals Hilgardi, Con ............[...... X -
Alarin rostratn, Gabb.........o..ea b S U . N
Anchura arenarin, Mot ..o vevvieeaafeonnns b S RO RN (R, .

pennatn, Mort .
Natica abyssins, Mors ...

Gyrodes crenatn, Con.....
Xcuophora leprosa, Mort
Esdoptygma umbllicata, Young .....|...... be P IR A
Scalaria Sillimani, Mort ......._.,....[... .. b S T R NP creean
Turritelln encrinoides, Mort......._..} ... x b R S R
Hardimanensis, Gabb ......| ....| .. .1 kG U, T
vamilia, Gabb ... h S N
vertebroides, Mort ........ vaaeaal X kS PR N
Total Gasteropods .............. 1|1z | 7 2 1 fo....
Nuutilus Dekayi . ....ouaeoon oo} lL P T e ®
Amwenites complaxus, Meek .0 %
dentato-carinatus, Roemor|......| ... leaoo ] osss X Jewwane
Placenti eras placeuta, Gabb..........[|...... X X bd X X
Sphonediacus lenticularis, Owen...... x x Fo S TR x
Scaphites nod wus, Owen....ov.oonn oo, X Y PO X
Baoulites ovatus .....viviiiicaneany | Lua, X Ko feeenn- X X
BEPBL. e me i nani e era X X feenaas X X
Total Cophalepods....o......... 1 5 5 1 5

Of the Eocene Gasteropoda the following species oecur in Alabama:

Pseudoliva retusta, Con. Volutitithes Sayana, Cou.
Neptunea staminea, Con. Calyptrophorus, Con.
Clavella raphanoides, Con, © Cassidaria carinata, Lamk,
Caracella pyruloides, Con. Ficus penitus, Con.

Voluta Newcombiana, Whitf,

and a single species, Conus subsauridens, Con., occiirs in South Carolina!

'These citations are taken mostly frem Mr. Gabb's Synopsis of the Mollusea of the Cretaceous
Foermations, from Meck’s, Chock Lists, Cretaceous and Jnrassie, in the Sniithsonian Reports, and from
some of Mr. T. A, Conrad’s writings,
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PALEONTOLOGICAL EQUIVALENTS OF THE NEW JERSEY GREEN
MARLS.

Of the 222 species of Lamellibranchiates deseribed in Vol 1, 74 are
new specics, and of the 190 species of Gasteropods 107 are therein described
for the first time; 70 of these new#Jrms are Cretaceous and 37 are Kocene,
These new species of coupg;a-'.'.’l"e of no stratigraphic value at the present
time; further than their _eneric relations have weight. It will be seen,
however, from tables Nos. 3 and 4, that the New Jersey Lower Marls must
be equivalents of the Cretaceous beds found so extensively throughout the
Southern States, notwithstanding the great difference in their lithological
character, as so large a proportion of the species have been recognized as
common to one or more of those localities, 66 species of these classes
being known fromn Alabama and other States, as shown in the list below.

New Jersey fossils common to Alabama and—

Lamelli- Gastero- | Cephalo-
State. branchiates.,| pods. poda.
Tennesses . ccceee veeevemenrcsacnccnsenn- 15 0 1
MissisSIPPL veer vemecnmmns cumaamemmnaa 18 4 4
North Carolina coeeve v i iiane, 11 0 1
TOXBS «oevnvinn et i i e 7 1 4

While of New Jersey fossils found in other States and not in Alabama

there are—

Lamelli- Gastero- Cephalo-
Btate branchiates.|  pods. poda,
TENNOSICH . cceee senerrenness srnmrs pmnn 6 2 1
MiBSIBBIPPL cvvmeseree ceee rmmevracannns 2 2 1
North Carolina .o cee veevencmvamnnnnan. 7 1 0
TeRAB < cvecveeevannnrrmmssamammrranaan 0 0 1

In all probability many more Gasteropods may prove comnnon to New
Jersey and other States when the casts from those places shall have heen
critically compared. It will be seen, therefore, that no reasonable question
can be entertained of the near equivalency of these beds. Nor can there
be any question as to the relationship existing between the Crosswicks
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Creck and Haddonfield Micaceous clays at the base of or below the Lower
Green Marls and the Eufaula, Alabama, aud 'l,‘ip]‘)a';,ll, Mississippi, beds of
Messrs. Conrad and Gabb, for many of the species are identical, and even
the lithological characters of the beds and conditions of preservation of the
fossils are so ncarly alike as to render it alnost impossible to distinguish
them apart. With the western Cretaceous formations there is, however, a
much less similarity, although the generic resemblance is still very striking,
many of the genera being the same in both, while the species are often
very close representatives of those at the West found in the Fort Pierre
group, No. 4, or perhaps more properly in Nos. 4 and 5 of Meek and
Hayden’s Upper Missouri section.  Still there can be no question as to the
very close relationship of the Lower Marl beds of New Jersey and the
Crosswicks and Haddonfield beds to the Fort Pierre group, No. 4, of the
Upper Mississippi section.

This reference of the New Jersey Marls to Nos. 4 and 5 of the Upper
Missouri section is by no means a new feature in their study, for it has been
made by several paleontologists and geologists in the past, so that it has
become generally understood. But heretofore it has been done collectively,
or as a whole, as far as concerns the New Jersey formatious; while the
fossils are here for the first time separated according to the different beds
in which they occur, and studied separately, and consequently this study
more positively coufirms these previous classifications. Yet it proves im-
possible clearly to separate the New Jersey formations to correspond to
the different numbers and strata recognized at the West, they having rather
the expression of the two beds Nos. 4 and 5 combined.
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DESCRIPTIONS OF SPECIES.

MOLLUSCA.
Class GASTEROPODA.

Subclass PROSOBRANCHIATA.
Order PECTINIBRANCHIATA.
Family MURICIDE.

Genus TUDICLA Bolton.

TUDICLA PLANIMARGINATA, 1, sp.

Plate 1, Figs. 1-3.

Shell small or somewhat below a medium size, very ventricose, with
a very low spire composed of but little more than two entire volutions in
the cast; outer volution large, forming the great bulk of the shell and
having a diameter considerably greater than the entire height, including
the short beak and canal.  Volutions marked on the periphery by a flat-
tened, vertical band, bordered above and below by an angulation; a second
angulation also marking the upper surface midway between the top of the
vertical flattening and the suture line, and still another on the under side of
the volution near the base of the beak; columellar cavity only of medium
size, with aperture large, wider or about as wide as high, but little modi-
ficd on the inner side by the preceding volution; lip slightly expanded;
surface unknown.

The species somewhat resembles in its general appearance Pyropsis
trivolvis Gabb, from the Middle Marls; but it has a muech lower spire, com-

posed of fewer volutions, and the anterior beak las been quite short,
MON XVII—3 B4
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There is no Tudicle in the Cretaceous to which it bears any great resem-
blance.

Formation and locality: Lower Green Marls, at Crosswicks Creek,
New Jersey. In the collection at Rutgers College.

Genus PYROPSIS Conrad,
Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 4, p. 288.

Mr. Conrad describes this genus as follows: “Spire very short, apex not
papillated; labrum without strize within, thick; columella without «a fold;”
and places it as a subgenus under Tudicle Bolton. I[mmediately following
the generic description he describes T. (Pyropsis) perlata, Pl. xuv1, Fig. 89,
which, although not cited as the type, ought naturally, from its position in
connection with the generic description, to be considered such.  This shell
possesses close affinities with the Muricide, and with the Haustellum group,
having a long, slender canal and beak, with the inner lip of the aperture
strongly reflected over the body whorl and columnella, leaving an open
space between itself and the columellar portion of the beak, but not a true
umbilical cavity. The canal is entirely open, however, and the whorls are
without varices, although there appears to be a tendency to form spines on
the periphery.  The absence of strize within the aperture and want of ridge
or tubercle at the base of the posterior angle of the aperture on the inner
lip separate it fromthe genus Tudicla, with which in ncarly all other char-
acters it agrees. It is somewhat difficult to determine satisfactorily, among
the casts with which T have to deal, which should be placed under this
genus and which may belong to Mr. Gabb's genus Perissolaz, as M.
Gabb’s type of this-genus, P. trivolva, is so very closely related to this one.

There appears: to be little difference between the two genera if the
types alone are considered, but a part of those herein referved to Pyropis,
which would seem to be properly referable to it, depart considerably from
the type in the greater height of the spire, the rounding of the volutious,
and probably in the shorter canal, and appear to form a connection between
this genus mul Pyrifusus Conrad.  But this latter genus has never been
properly understood, owing to the improper figuring of the type species, the
original of which T have examined. (See description of that genus else-
where in this volume, p. 48.)
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PYROPSIS ELEVATA,

Plate 1, Figs. 11-13.

Rapa elevata Gabb: Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 4, p. 301,
Pl xuvii, Fig. 12, Meeck, Geol. N. J., Newark, 1868, p. 730.

Tudiclu elevate Grabb: Synopsis, pp. 74-85; Moek, Check List Cret. and Jur. Foss.,
p. 23; Geol. N. J , Newark, 1868, p. 730.

Pyropsis perlate Conrad: Am, Jour. Conch., vol. 4, p. 248.

Pyrula Richardsonii {Tuomey) Conrad: ibid,

Pyropsis elevate Gabl: Proc. Acad. Nat. Sci., Phila., 1876, p. 284.

Shell rather large, broadly turbinate, with a very low spire, in which
the volutions scarcely rise above each other beyond the general slope of the
upper surface of the outer one; whorls about three in number, the outer
one large and biangular in the upper part, the upper surface sloping from
the suture to the periphery, forming only a very slight angle with the axis of
the shell on all the inner parts, but more rapidly declining on the outer part
of the last one; periphery of the last volution nearly vertical between the
upper and lower angles, but very rapidly contracted in the lower part to
form the short, obtuse, anterior canal; aperture very large, fully four-fifths
of the entire height of the shell, strongly biangular on the outer side, and
modified on the npper inner portion by the body of the preceding volution;
axis as shown on the cast, large, destitute of columellar folds; surface of
the shell seemingly marked by revolving ridges, but not very deeply, as
" the cast shows only very faint traces of them, sca.rcely‘sufﬁcient to afford
grounds for a positive assertion that they really existed, yet pretty positive
indications of lines of growth exist on the summit of the outer volution,
and also of stronger folds or varices at somewhat regular distances, prob-
ably indicating six or eight on the last whorl.

There may be some question as to the identity of this species with,
Conrad’s Pyrapsis perlata.  This matter has been discussed by Messrs.
Gabb and Conrad! without any very satisfactory results. There cor-
tainly is a great resemblance between the type specimen of this species
and the cast which I have referred doubtfully to Mr. Conrad’s species; but
I am not so sure of its identity with the shell originally figured by Conrad

! Am. Jour, Coneh., vol. 4, p. 428, and Proac. Acad. Nat. Sei., Phila., 1876, p. 284,
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as P. perlata.  Perhaps if larger individuals of that form were examined
the volutions might show a much greater angulation than does his figure
cited above, and also, if the shell of this one were obtained, the anterior
canal might he found prolonged as it is in the southern shell; but in their
present condition 1 should think them more probably distinct.

Formation and locality: lLower Green Marls in Burlington County,

New Jersey. Collection Acad. Nat. Sci,, Phila.

PYROPSIS OCTOLIRATA.
Plate 11, Figs. 8-10.
Ficus octoliratus Conrad: Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 3, p. 332;
Pl xxxv, Fig. 6; Gabb, Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 4, p. 27.6
Perissolax oclolirate (Con.) Gabb: Synopsis, p. 67; Meek, Check List Cret. and
Jur, Foss., p. 23; Geol. N. J., Nowark, 1868, p. 730.

Shell of small size, globular or subpyrifm-m in general outline; com-
posed of about three very ventricose volutions; spire low-conieal, apex
apparently not mammillated; volutions marked by from six to nine spiral
ridges or coste, which are usually strongly marked on the casts and are
crossed by vertical ridges at about an equal distance or slightly more dis-
tant than the spiral lines, and which divide the surface into a number of
square depressed spaces; rostrum short and pointed, apparently straight,
and, as seen from the aperture side, about half as long as the diameter of
the last volution; aperture elongate, pointed at each extremity, and scarcely
more than half as wide as long.  In the casts the suture line is distinet and
often very strongly marked. '

The New Jersey specimens of this species differ from Mr. Conrad’s
figure of the type, which was a Tippah County, Mississippi, specimen, in
being marked by vertical lines, which that specimen does not show nor
does Mr. Conrad mention themn as oceurring, unless it may be inferred that
his statement that the costee are “inclined to be square” may have meant
this, which, however, I infer to have applied to spaces between the ridges
being flat instead of being concave as in those from New Jersey. This
feature (the vertical costze) is a very marked. one on these specimens, and
I am strongly inclined to consider it a specific distinetion, as on a single
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N
fragment of the Tippal County specimen in the Am. Mus. Nat. Hist. no
such vertical markings are seen. Among the collections from Haddonfield,
New Jersey, in the collections of the Acad. Nat. Sei, Phila., there is an
imperfect example of a small individual which I suppose to belong to this
species, with shell preserved, and in which the rostrum is seen to he about
equal in fength to the rest of the shell, including the aperture, and to have
been apparently very slightly twisted.

Formation and locality: In the Lower Marls at Upper Freehold and
Walnford, from the sand under the Lower Marls at Backmans pits, near
Middleton, and from the clays helow the marls at Haddonfield, New Jersey.

PYROPSIS PERLATA ?
Plate 1, Figs. 8-10.°

Tudicla ( Pyropsis) perlate Conrad ?: Jour. Acad. Nat, Sci., Phila., 2d ser., vol. 4,

p. 288, PL. xLvi, Fig. 39; Gabb, Synopsis, p. 85; Meek, Check List Cret.

and Jur. Foss., p. 23.

Rapa elevala Gabb, and Pyrule Richardsonii? Tuomey, Conrad: Am. Jour.

Conch., vol. 4, p. 248. .
Pyropsis Richardsonit (Tuomey) Gabh: Proc. Acad. Nat. Sci., Phila., 18’?6, p. 284,
Tudicla (Pyrida) trocliformis Tuomey, Gabb: Synopsis, p. 85, foot note.

Shell, as shown by internal casts of moderate size, broadly turbinate,
with a low, almost flat spire, and short rostral heak; volutions about three
in number, strongly angular on the upper part, nearly flat on the summit
and rapidly increasing in size with increased growth; sutures very strongly
marked, the inner whorls having been ‘embedded in the upper part of the
outer ones; aperture comparatively large,-ovate, wide and angular above
and pointed below.  Umbilical cavity of the cast very large, indicating a
very strong and thickened columella and short rostral beak; no evidence of
spiral ridges or strize is shown on the casts examined. -

1 am by no means certain that this form, as seen in the New Jersey
beds, is identical with T periata, Conrad; the specimens do not furnish Posi-
tive characters by which the question can be determined.  Conrad’s shell,
as figured, would have left very much such a cast as this one, as far as the
casts conld be preserved, except, perhaps, in the extension of the rostral

LY
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beak. Among the specimens of the species examined there is no evidence
preserved showing the exact length of this part; but the evidenco furnished
is in favor of a short beak, as the rapid thinming of the east at this part
would not favor the opposite opinion.  EHow much reason there may be for
the assertion that the New Jersey form is identical with Tuomey’s 7. Rich-
ardsonii I can not say, as I have not seen Dr. Tuomey's type specimens,
which were never figured; but there are casts of three or four species before
me from New Jersey, some of which accord with his description more
nearly in the “angle” of the volution being “rounded” than does this one.
I would, therefore, rather retain this under Mr. Conrad’s name than refer it
haphazard to that one. It is distinguished from all the other New Jersey
species by the shorter form and greater angulation of the volution.

Formation and locality: In the Lower Marl beds at Upper Frechold,
New Jersey, from collections made by the State Greological Survey.

PyroPSIS RETIFER,

Plate 11, Figs. 1-4.

Fusus retifer (Gabb) Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 4, p. 301, PL
xLviir, Fig, 11—8ynopsis, p. 52.

Fusus | 2] retifer (Gabb) Meck, Check List Cret. and Jur. Foss., p. 22.

Perissolax retifer (Gabb) Meek, Geol. N. J., Newark, 1868, p. 730.

Shell of small size, pyriform in outline or subequal above and below
the point of greatest diameter; volutions about three, very ventricose and
rapidly increasing in size, full and vounded above and in the middle, but
rapidly contracted below, forming a short, pointed heak, even in the cast;
spire low-conical, sutures very marked in the cast; aperture large, semicir-
cular on the outer margin and forming nearly or quite two-thirds of the
entire length of the shell; columellar cavity very narrow, indicating a slen-
der, straight beak; surface marked by closely arranged, spiral ridges, placed
at nearly equal distances and numbering twelve or more on the body volu-
tion; also by vertical lines, which, although faintly marked, appear to have
been nearly the same distance apart as the spiral ridges or much more
closely arranged, as seen on different individuals.
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This species is somewhat obscure in its generie features. Mr. Gabb's
figure is somewhat longer than the specimen from which it was made, the
spire being rather high and the heak less prolonged. I am not at all sure
that it is not properly referrable to the genus Perissolaz, but it is, perhaps, as
safe to leave it here as to venture another reference without a more positive
knowledge of the shell itself, nothing but casts having yet been seen. I
have only two casts in hand which I have referred to the species, and they
differ considerably from each other in the proportional gibbosity of the
body whorl and soreewhat in the proportional length of the body of the
shell.

Formation and locality: In the Lower Green Marls at Walnford, New
Jersey, at Mr. C. Bruere's pits, and the sand under the Lower Marls at M.,
Backman’s pits, neawr Middletown, New Jersey.  Mr. Gabb’s specimen came
from the same horizon at Mullica Hill, New Jersey.

PyYroP3IS RICHARDSONII?
Plate 1, Figs. 14-16.

¢ Pyrula Richardsonii, Tuomey: Proc. Acad. Nat. Sci., Phila., 1855, p. 169; Con-

rad, Am. Jour. Conch., vol. 4, p. 248,
Pyropsis Richardsonii (Tuomey) Gabb: Proc. Acad. Nat, Sei., Phila., 1876, p. 284.
Perissolax [?] Richardsonii (Tnomey) Gabb: Gubb, Synopsis, p. 67; Meek, Check

List Cret, and Jur. Foss., p. 23

The casts which T have considered as most nearly allied to Dr. Tuomey’s
species, so far as I can judge of its characters trom his description, are
broadly pyriform and but slightly convex on the top, the inner volutions
scarcely rising above the surtace of the body whorl, in this feature agree-
ing with his statcment, “spire depressed, almost flat.”  The form of the
outer volution is depressed convex above, but not flat, the surface slightly
sloping in some individuals from the suture to near the point of great-
est. diameter, and regularly rounded on the sides and below, but ex-
tended into a long, slightly curved beak and wide open canal in front
when perfeet, which is very rarely the case.  Ounly a single individual has
been found preserving this portion of the cast entire among all this group
of shells seen from New Jersey. The volutions are abo ut three in num-

’
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ber ad increase very rapidly in size, with wide sutures in the cast, indi-
sating a thickened shell; aperture large, semilunate above, but contracted
below to form the canal; the columellar cavity in the cast rather large,
without any evidence of fold or twisting; swface of the casts usually
smooth, the markings of the shell not transmitted to its inner surface, hut
often marked on the inner face of the whorls; the shell as shown on two
“different individuals, one preserving a portion of the substance, the other
retaining a part of the, matrix, ias heen covered by very strong, nodose
spiral bands or ridges, with sometimes smaller secondary lines between.
These have even existed on the columella and the beak, and very closely
resemble the markings of P. trochiformis, from which it differs, however,
in the flattened upper swface of that species and the strong fold on its
columella,

Formation and focality: In the Lower Green Marls at Freehold and
Crosswicks Creck and at the Neversink Hills, New Jersey, and in iron
nodules from the plastic clays near Freeport, New Jersey. Collections at
Rutgers College. '

Pyroprsis? osEsa, n. sp.

Plate 111, Pigs. 12, 13.

Shell of moderate size, very ventricose, with very round, full, short
volutions, and short obtuse spire, the body volution being produced below
to form a short beak of almost insignificant proportions, as shown by the
cast; apical angle about 80 degrees; volutions about three in number, very
short and compact; smooth on the surface, except on the last one, where
spiral lines are shown to have existed on the shell and to have left their
imprint; only about five or six of these traceable, and those on the lower
sile; aperture moderately large, obliquely ovate, rounded above and pointed
below; columella rather strong, somewhat flexuose, judging from the axial
cavity left in the cast, and apparently marked by a single, rather promi-
nent oblique ridge in its lower part.

This cast presents the general features of a Pyropsis, but differs in the
possession of the columellar fold or ridge, and T am at a loss to place it sat-
isfuctorily under any known genus. l—l’er]m]')s the matrix might show its
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true relations, but unfortunately such material has not been considered of
value by collectors and does not often appear to exist in a condition to be
preserved. '

Formation and locality: In the ferruginous layers of the Lower Marl
Beds at Mullica Hill, New Jersey. In the collection Am. Mus. Nat. Hist.,
New York city.

PYROPSIS TROCHIFORMIS (?)
Plate 1, Figs. 4-7.
Pyrula trochiformis Tuomey: Proe. Acad. Nat.- Sei., Phild., 1855, p. 169,
Tudicla trochiformis (Tuomey) Gabb: Gabb, Synopsis, p. 85; Meek, Chéck List

Cret. and Jur, Foss., p. 22
? Pyropsis trochiformis (Tuomey) Gabb: Proc. Acad. Nat. Sci., 1876, p. 285

Shell pyriform, with a nearly flat spire; volutions three or four, very
rapidly inereasing in size, ventricose and subangular above, but rapidly
contracted below and forming a short anterior canal; aperture semilunate,
subangular above and contracted below ; surface covered by very strong

“spiral lines, which leave their imprint on the cast, those on the body of the
shell strong and coarse, but those below gradually becoming more slender
toward the base, of which the larger volution probably had twelve or
fourteen.

This shell, as shown by the internal casts, if properly identified, is
very closcly allied to P. Richardsonii of the same author; but the revolving
ridges are more distinetly marked and the form of the volution is shorter,
and more rapidly contracted below, making the beak more marked and dis-
tinct from the body of the volution than in that one.

Formation and locadity: 'The examples which I have referred to Dr.
Tuomey’s species are from the collections of the Acad. Nat. Sci., Phila,,
where I find them under the name Pyropsis trochiformis, in Mr. Gabb’s
handwriting, 1 judge. There are several fragments of large casts, but
only two small ones, which I have considered in the description. The
locality on the label is marked “Cret., N. J.,” only, like so very many of
the specimens from this State, but one of these specimens is evidently
from Mullica Hill; the other I can not refer to any definite locality. The
lot, is credited to Col. Bryan, but T think they are from several localities,
and probably all from the Lower Marl Beds.
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Pyrorsis REILEYI, n. sp.
Plate 11, Figs. 11-20.

Shell of medium size, subglobular or globularly ovate in general form,
with a moderately elevated spire and subventricose volutions which are
somewhat rapidly enlarged outwardly; volutions about three in number,
the last one forming the principal bulk of the shell, and regululy rounded
from the suture line to the beginning of the very slightly extended anterior
beak; the inner volutions nearly on a level with each other, but the outer
one dropping more rapidly below the inner, giving the greater height te
the spire; volutions regularly rounded, without any angulation in the upper
part, especially on the last one; aperture large, semilunate, modified above
on the inside by the projection of the inner volution; cavity loft in the cast
by the removal of the columellar axis very large and marked on the surface
by a series of circular protuberances which gradually increase in size with
the growth of the shell; the inner one of four, which can be seen on one
cast, and which is situated at the inner limit of the last volution, is only
about a twelfth of an inch in diameter, while the outer one is rather more
than one-fourth of an inch across; the surface of the shell marked by sev-
eral strong, coarse, revolving ridges, which have left their imprint ounly very
slightly on the surface of the cast; the outer lip of the shell seems also to
have been slightly expanded, at least near the upper part of the aperture.

This shell, as shown by the internal casts, differs from the other species
herein deseribed in its more elevated spive and rounded hut less gibbous
and less ventricose volutions, especially the outer one.  The axis has also
been mueh stronger in proportion to the size of the specimen, and the
anterior canal shorter and less distinet. The peculiar flattened nodelike
protuberances on the columellar lip may be the result of accident. Indeed,
it would seem almost impossible for the animal to have purposely formed
and retained such protuberances, as they are not continuous or connected
but are each one isolated from the others, but their gradual increase in size
as the shell has developed is a peculiar feature and gives them a meaning
which they otherwise would not possess. The shell, however, is specifi-
cally distinet from the others, entirely independent of this peculiarity.

NEW JERSEY GEOLOGICAL SURVEY




GASTEROPODA OF THE LOWER GREEN MARLS. 43

Formation and locality: In the Lower Green Marls at Holmdel, New
Jersey.  Collected by the Rev. Dr. Reiley, and now in the collection at
Rutgers College.

Prrorsis NATICOIDES, n, sp,
Plate 1, Figs. 5-1.

Small, obliquely ventricose, broadly naticoid in form, with a low spire
and rapidly increasing volutions, the last one of which is more rapidly
deflected downwards than the carlier ones and forns the great bulk of the
cast, appearing in its outer third almost as if detached from the inner volu-
tions of the shell, caused probably by the excessive thickening of the shell
at the suture; the columella has been small and the aperture proportion-
ally quite large, and of a semicircular form, more pointed below than
above; volutions not more than two and a half in number; surface of the
cast smooth, with the exception of a few faintly marked vertical folds or
wrinkles which show only on the inmer or smaller third of the outer volu-
tions, and may have been caused by closely arranged varices of growth,
but they resemble the folds on a regularly plicated shell.

The species is peculiar in its naticoid form and in the rapid deflection
of the outer portion of the last volution. Iad it not been for the form of
the aperture and columellar cavity, the cast would be naturally looked
upon as that of a Natica or Gyrodes. The appearance of vertical folds would
scarcely answer for Natica, but as they occur on only a small area of the
outer volution they may be deceptive in their meaning. The cast might
answer equally well for that of a species of Rhizocheilus, and the deflections
of the last whorl would also agree with some species of that genus, but 1
am not aware that any species of that form has been recognized as low
down ag the Cretaceous. It might also answer quite well for a species of
Rapa. Dr. Stoliczka figures species of Rapa' which are quite strongly
marked with vertical folds, which would show on an internal cast much
more strongly than do these.

Formation and locality: The specimen bears no label of locality, but
possesses all the features of casts from the ferruginous layers of the Lower

'ud. Geol. Surv, Pal. Indica, Cret. Fauna South Ind., vol. , PL xur,
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Marl Beds at Mullica Hill, New Jersey, and I have no doubt of its having
come from that place. Collection Acad. Nat. Sci.,, Phila. )

Pyroprsis (RAPA P) SEPTEMLIRATA.
Plate 11, Figs. 4-8.
Cancellaria seplemlirata Gabb: Proc. Acad. Nat. Sci., Phila., 1860, p. 94, PL 1.
Fig. 10; Gabb, Synopsis, p. 42. '
Cancellaria ? seplemlirate (Gabb) Meek, Check List Cret. and Jur. Foss., p. 19,
Geol. N, J., Newark, 1868, pp. 729.
Pyropsis septemlirate. Gabb: Proe. Acad. Nat. Sci., Phila., 1876, p. 285.

Shell, as shown by the internal casts, depressed globular or broadly
oblate in general outline, the volutions being very ventricose, and the spire
low, the inner volutinns.rising but very little above the outer ones, and the
base in the casts being quite short; volutions probably not more than three
and a half or four in number, and very rapidly expanding, so that the last
one forms nearly the entire bulk of the shell, the outer one being slightly
angular in the upper part; aperture large, semilunate or semielliptical, as
wide as or wider than high, modified on the inner upper half by the pre-
ceding volution, and slightly extended helow by the projection of the
short. columella, upon which there appears to have been a strong, angular
ridge; surface marked by very strong, angular, spiral ridges with coneave
interspaces; seven or eight of these may he counted below the angulation
ot the ounter volution, including the angle itself, and two or three smaller
ones above this point on large specimens; those below the angulation grad-
ually deerease in distance and become more and more oblique as they
approach the columella. On a single large distorted specimen which 1
find in the collection of the Aead. Nat. Sci. Phila., identified apparently by
Mr. Gabb, there appeats to have been rather strong, irregular, transverso
marks of growth crossing the spiral lines, possibly only an individual char-
acter, hut I think probably organic and a specific feature,

Inits general form this species is somewhat similar to P. octolirata Con.,
but differs in its much greater size, lower spire, and shorter canal, as well
as in the slight angulation of the body whorl, which that one never shows.
I do not think it probable that this shell was congeneric with those upon
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which the genus Pyropsis was originally founded, on aceount of the exist-
ence of a ridge-like feature on the columelln near the base of the aperture,
which indicates a projection of the shell at this point and the oblique
truncation of the anterior ends of the casts, features which would appear
to ally this and the following species with Bape papyracee Lam., and 1
strongly suspect that is where they both helong.

Formation and locality: In the Lower Marls of New Jersey, at Mullica
Hill and Holmdel. The specimens are invariably in a very.poor state of
preservation.

Pyrorsis (RapA ?) CORRINA, 1. sp.
Plate 111, Figs. 1-8.

Shell of medium size, turbinate, with a nearlyflat spire, consisting of
two and a half to three volutions, and with a short base; volutions rounded
above, and separated by deep, wide sutures in the casts, increasing very
rapidly with the increased-growth of the shell, Droadly rounded on the
periphery and angulated at the base, with a projecting horder around the
extremely wide and open umbilical cavity of the cast; aperture large,
obliquely subovate, rounded above and on the outer side, straightened or
strongly modified on the inner margin and pointed below; columella strong,
or else hollow and formed by a free inner lip like that of Rupe; marked
on the lower part by a strong angulation, which has projected into the
aperture like a knee a short distance above the base; surface of the cast
smooth, showing no evidence of spiral or transverse lines or ridges.

I at first included this species among those referred to Pyropsis trachy-
formis Tuomey, but was compelled subsequently to change its position from
the evidence afforded by the knee-like projecting ridge of the columella,
which I think allies this shell, and also P. sepfemlirate Gabb, with Rape,
deeming them closely allied to shells like R. papyracea Lam.; but from want
of sufficient evidence I leave them in their present place doubtfully.

Formation and locality: In the Lower Green Marls at Holmdel, New
Jersey. From Prof. Reiley’s collection.
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Genus PERISsoLAX Gabb.

Synopsis of the Mollusea of the Cretaceous formations, by W, M. Gabb, 1861, p. 66,

The genus Levissolun was founded wpon a group of shells, found in the
Cretaceous formations, which are characterized by a low spire, rather large,
globose or pyriform body volution, and a rather long anterior beak and
canal, which is straight or but very little curved, and a columella without
plaits or folds. Mr. Gabb cites as types . (Fusus) longirostris 'Orb.,
from Chili, South America, and P. (Fusus) trivolous Gabh, from the New
Jersey Middle Marl Beds.  From Mr. Gabb’s remarks and the classification
of his species in his various papers where it is mentioned, he appears to
have considered it as strongly related to Fusus, although in his original
description’ of the genus he says: “They have nearly the form of the genus
Tudicla ov Haustellum,” the latter of which is-usually classed with or consid-
ered as a synonym of Murez.  Mr. Tryon, in his Structural and Systematic
Conchology, classes Perissolaz under the Buccinide, while Dr. Stoliczka,?
-although quite doubtful of its relations, would appear to indicate it as belong-
ing to the Muricide newr or among the Fulpurine. After studying the
species herein deseribed, in conncetion with others from other parts of the
country, 1 am inclined to consider them as having their nearest aflinities with
Haustellum in the Muricide, and have so arranged them. The Fusus longi-
rostris; IY’Orb., I only know from figures, but the Fusus trivolyis Grabb, the
American type, is figured and deseribed in this volume, the type specimen
having been used for this purpose. It will be 1 readily seen on comparison
that it has more resemblance to Heaustellwm than to the typical forms of
the genus Fusus, and differs principally in the highoer spire and want of
periodic varices.  Some of the species have, however, nodes or short spines
at stated distances on the periphery. The full characters of the beak and

canal have not been seen in any of the New Jersey specimens, all the species
having been described from casts on which these parts are wanting to a
greator or less extent. There can he but little doubt as to its relations,
however, with that group of the Muricide, and none 1 think as to its valid-
ity, even should it prove to be identical with Conrads genus Pyropsis, to
which it is very closely related, as it has precedence in point of time.

!Synopsis of the Mollusca of the Cretaceous formations, L3G1, p. G6.
*Ind. Geol. Surv., Pol. Indica, Cret. Fauna Sonth Ind., vol. 2, p. 113.
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PERISSOLAX DURIA.
Plate 111, Figs, 0-11,
Purpuroidea ? dubia Gabb: Proe. Acil. Nat. Sei., Phila., 1860, p. 94, Pl 11, Fig.
11 ; Synopsis, p. 73; Meck, Check List Cret. and Jur., Foss., p. 21; Geol
N. J., Newark, 1868, p. 730. .

Shell of medium size, conical above, abruptly contracted below the
largest. part of the last volution, and extended in front info a short, some-
what slender beak; volutions about four, strong, convex on the swface, with
well-marked sutures; apical angle in the vicinity of fifty degrees; aperture
ovate, somewhat acute at each end, but prolonged helow; surface marked
hy revolving ridges and by closely arranged vertical folds; of the former,
there are cleven, cight of which may be said to be above the middle of
the volution, or above the periphery, while three only are really bhelow this
point, and these more distant and somewhat stronger than the others, with
distinetly concave spaces hetween, while the lower half of the space between
the beak and the periphery seems to be destitute of ridges; vertical
folds low and rounded, with concave interspaces of about an equal breadth
with the folds, or the folds may be said to unite at their bases, occupying
the entire space; twelve of them can be counted on the outer half of the
last volution; the folds bent slightly backwards from the suture to the cen-
ter of the volution, and again very faintly forward at that point, below
which they rapidly become obsolete, not showing on the under side of the
volution.

The specimen from which the above deseription is taken is entirely a
cast, in very soft, friable marl, and is rapidly falling to pieces, notwith-
standing every effort has been made to preserve it, the decomposition hav-
ing progressed too far before it came into my hands. It appears to be a
cast retaining the external features, the yielding marl having been pressed
into the cavity as the shell substance was reinoved; it thus retains the
external features and presents the true characters of the shell. It is much
larger than Mr. Gabb's type specimen, which is also a cast, but partially if
not wholly an internal one, so that the surface features were not fully pre-
served. There can be but little it any doubt, however, of their specific
dentity. T am not sure that the present specimen retains the entire length
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of the anterior beak, as a part of the marl has erambled at that point,
but as far as the specimen showed when first obtained, the figure is cor-
rect and may be relied upon.  The specimen is, moreover, somewhat dis-
torted by oblique pressure, making the under surface of the volution hroader
and less abrupt than is natural.  This corrected would cause it to resemblo
Mr. Gabb's figure more closely. .

Formation and locality: In the dark-green, friable, and rather coarse
layers of the Lower Green Marl, at Holmdel, New Jersey. [In the collee-
tion of Prof. Reiley. Mr. Gabb's specimen was from Mullica Hill, New
Jersey, from a similar position. . ‘

Genus PYRIFUSUS Conrad.

Jour. Acad. Nat. Sci., Phila., 2Q sor., vol. 3, 1858, p. 332, Type P. subdensalus,
ibid, p. 332, P'l. xxxv, Fig. 12.

Mr. Conrad deseribes this genus, which is founded upon his species
LPyrifusus subdensatus, as follows: “]ﬁ’yrifurm; columella broad, thick, flat-
tened; body volution transversely oval.”  Mr. Conrad’s type specinien upon
which both the species and the genus was founded is before me, and there
are two of the characters as given in the above generic deseription that T
should consider as not really belonging to the shell. The statement that
the columella is “flattened,” 1 should consider incorrect. - It is excessively
thickened for the entire length of the inner lip, alnost forming a tuberele
at the upper end, and along the narrow part of the canal is so much thick-
encd as to give it asharply angular ridge on the inner edge, but there is no
flattening of the columella like that of Littorine or Purpurea.  In this one
specimen, the only one [ have seen of the species, the thickening of the
columella with age has been so great as to raise its surface very muclt above
that of the external shell swrface directly against it, in this way making
the entire columells much broader than it would be in a younger shell.
Another feature of the description above quoted is ‘“body volution trans-
versely oval”  Nearly all univalve shells having rapidly increasing volu-
tions appear oval in a summit view, or, as the description says, “transversely

oval,” from the greater increase in diameter of the outer part of the volu-
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tion. To this, in the present specimen, is added an unequal increage in
growth froin an accident during life, and some slight compression from the
condition of its imbedding, the compression coming in a dorso-ventral
direction. I have given three figures of this specimen on PL 1v, Figs. 1-3,
for the purpose of correction.

Mr. Meek? has emended Mr. Conrad’s generic description, as follows:
“Shell with body volution a little compressed dorso-ventrally; columella
flattened; spire about one-fifth the length of the aperture and canal;” citing
the same species as the type. Mr. Meek undoubtedly took his ideas of the
shell from Mr. Conrad’s description and a very imperfect figure of the back
of the shell only. Of this T feel certain, for the reason that the type, which
is the property of the Am. Mus. Nat. Hist,, New York City, coming to them
through Prof. Holmes, of Charleston, South Carolina, was at that time
packed away in New York, and not opened until some years afterward by
myself.  Here he has increased the confusion by regarding the slight indi-
vidual imperfection and accidental compression as the principal and impor-
tant generic feature. Mr. Conrad?® adds still further to the confusion by
citing from the Paleontologia Indica, vol. 2, as belonging to this genus fig-
ures and species which are quite distinet from it. "This also Mr. Meck points
out. Mr. Meck® in the earlier lines of his extended description of the genus,
states that the spire is “not papillate at the apex” The specimen is
slightly imperfect at the apex, but it shows plainly that it was papillate
at the apex when perfect, although but slightly so. Again, speaking of the
aperturc, he says, “being angular, but not notched or canaliculate above,”
which the specimen certainly is, and quite distinctly so.  Still, notwith-
standing these features, Mr. Meek’s genus Nepfunella, with which he was
comparing it, is quite a distinet form. Mr. Conrad’s genus may be char-
acterized as follows:

Shell turbinate or pyriform; spire short; canal and beak sliort, slightly
bent in the lower part; columella smooth, thickened, slightly callous in
the upper part; aperture large, channeled above and narrowly contracted

Invert. Pal., vol. 9, U. 8. Geol. Surv, Terr., pp. 343-344.)
*Aw. Jour. Conch., vol, 4, p. 248,
2U. 8. Geol. Surv, Terr., vol. 9, Invert Pal., p. 343,

MON XVII[—4¢
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below; outer lip slightly thickened periodically, broadly sinuate on the
margin in the upper part, smooth within; volutions ventricose above and
contracted below, longitudinally costate and spirally lined; axis not wnbil-
icated. "Type I subdensata Conrad.

The genus is most nearly allied to Pyropsis, Tudicla, and Rapa. 1t differs
from each of theni in the thickened, callous columella; from Rape in want-
ing the umbilicus; from Pyropsis in the shorter beak (want of angulations on
the volutions in some species), and in having the inner lip entirely united
with the columella or beak of the shell; from Tudicle in the shorter beak,
smooth inner surface of the outer lip, and pyriform shape and posterior
channel. From some of the Tudiclas lLercin deseribed under that genus,
there appears but slight difference except in the features of the aperture and
columella; and in the casts it is somewhat difficult to say to which genus
they belong. '

PYRIFUSUS ERRATICUS, 1. 8p.

Plate 1v, Figs. 4, 5.

Shell of medium size, a very fine specinien used, measuring 14 inches
in length; nearly equally fusiform or biconical in general outline as viewed
from the back; apical angle about 50°; volutions, about four in number,
the last one large, subangular on the periphery, concave above, rounded
below the middle, and contracted in the lower part; upper volutions con-
vex; suture distinet; aperture elongate; canal short; the volutions crossed
by nine or ten vertical plications, which are strong, prominent, and
rounded on the larger part of the volution, and but faintly marked on the
lower convexity of the last one, becoming obsolete before reaching the
beak; the entire surface of the shell also marked by beautifully rounded,
spiral lines, which are alternately larger and smaller, and very closely
arranged; these again crossed by fine transverse lines of growth, which
make a broad and rather strong retral curve from the suture to the most
prominent part of the longitudinal plications, below which point they again
bend forward to the swell of the volution below; columella and axis
unknown.
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This species is somewhat similar to P. Newberryi M. & H., from the
upper Missouri region, but is more equally biconical, Iess ventricose in the
middle in proportion to the length, and has the longitudinal ribs more dis-
tant. I know of no other species with which it may be readily confounded.

Formation and locality: The specimen figured, representing the surface
structure, is from a matrix in an iron sand nodule; found in drifs clay; at
Cliffwood, New Jersey, and is in the collection at Columbia College. The
figure is made from a gutta-percha impression in this natural mold. These
nodules are supposed to come from the Lower Marls, as the fossils are all
from that horizon.

PYRIFUSUS CUNEUS, 1. sp.
Plate 1v, Figs. 9-11.

Shell of medium size, short-fusiform, nearly twice as long below ag
above the periphery of+the last volution when viewed from in front, and
almost regularly sloping from that point to the pointed anterior extremity,
as seen in the cast; apical angle about 50° or 55°; volutions about
four; subangular on the periphery and marked by moderately distant but
distinct vertical folds, which are obsolete on the lower third of the volution,
but increase in strength and distance with the increased growth of the shell.
Twelve of these folds can be counted on the body whorl of the best pre-
served cast. Umbilical cavity in the cast, as left by the removal of the colu-
mella, large and destitute of markings or folds of any kind; aperture
cuneate-elliptical, sharply pointed below and angular above; swrface char-
acters of the shell unknown. .

This species is of about the size of P. erraticns, but differs somew hat
in the form of the volutions and in the less elevation of the spire. The
volutions are more angular on the periphery and the angulation is com-
paratively higher than in that species, while the vertical folds are more
closely arranged. The lower portion of the volution is also not constrieted
hetween the body of the volution and the anterior beak, so that the shell is
of a wedge-shaped form below tlie periphery. It somewhat closely resembles
P. Newberryi M. & H.!

+ 1. 8, Geol. Surv. Terr., vol. 9, Invert. Pal,, p, 346, Pl xxx1, Fig. 6, a-d,
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Formation and locality: In the Lower Green Marls of the Cretaceous
at Freehold, New Jersey.

PYRIFUSUS MULLICAENSIS £,
Plate 1v, Figs. 16-15.
Pleuroloma mullicaensis Gabb: Proc, Acad. Nat. Sci., Phila., 1860, p. 95, PL 11,
Fig. 8. ) .
Fusus mudlicaensis Gabb : Synopsis, pp. 52, 68; Moek, Check List Cret, and -
Jur. Foss., p. 22; Fusus ? (Gabb) Geol. N. J., Newark, 1868, p. 730,

Shell of mediwn size, ovately biturbinate, of nearly equal length above
and below the point of greatest diameter; spire obtusely conical, giving an
apical angle of about 50°; ‘velutions probably about five in the shell,
ventricose, with deep sutures, the last one subangular on- the periphery
and presenting a pyriform shape when considered without, reference to those
above, the lower part being somewhat attenuated; aperture large, elongate,
subelliptical, more rounded externally than on the inner side; columella
large and strong, as shown by the cavity left by the removal of its sub-
stance in the cast, smooth, and probably pointed below; volutions marked
by numerous obliquely vertical folds, strongest on the largest part; surface
features unknown.

This species is closely related to P. erraticus n. sp., herein described,
but differs materially in its more distinctly ventricose and more pronounced
volutions, and apparently in the greater number of vertical folds crossing
them. Mr. Gabb's type specimen had nearly the form and size of that
here described, so nearly so that not the least doubt exists of their specific
identity; but the generic relations 2Ll;l)eil.1‘ to be undoubtedly with Pyrifusus.

Formation and locality: Mr. Gabb’s type was from Mullica Hill, New
Jersey, while our specimen is marked as coming from Freehold, New Jer-
sey. DBoth specimens would appear to have come from the Lower Green
Marls. '

PyRrirusus MACFARLANDE 1. sp.

Plate 1v, Figs, 14-15,

Shell below a medium size, short-conical or subglobose, shorter below
than above the point of greatest diameter, the low spire having an apical
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angle of nearly 90°, with thg body volution proportionately large. Volu-
tions four and a half to five in number, ventricose, the upper ones rounded
on the exposed parts, even in the cast, with distinct, deeply marked sutures;
body volution somewhat shouldered on the top, but not flattened; below it
is short and very rapidly diminishing, so as to produce nearly a straight
line from just below the point of greatest diameter to the margin of the
cavity left by the removal of the colunella or axis of the shell; aperture
imperfect in form, but as seen by the section of the cast must have been
acutely ovate, sharply pointed below and gradually widened upward for
about two-thirds of its length, and rounded at the upper end; columells, as
shown by the axial cavity, large and smootly, without tolds or ridges;
surface marked by numerous vertical folds, about eight of which may be
counted on the outer half of the body whorl; these not seen on the cast
below the point of greatest diameter, indicating their absence on the lower
part of the volution in the living shell; no remains of spiral lines preserved
on the specimen.

This species is readily distinguished from the others herein described as
casts by its ventricose and rounded volutions, more numerous vertical folds,
shorter spire, and short dwarfish appearance as regards height. It is more
easily mistaken for a form of Pyropsis, perhaps; but, as compared with any
of those herein deseribed, differs in the more rounded volutions and more
numerous vertical folds.  The form of the lower half of the body whorl
and that of the margin of the axial cavity will readily distinguish them on
comparisoiL

Formation and locality: Collected from the ferruginous layers of the
Lower Green Marls, at Mullica Hill, New Jersey, and furnished by Mr.
Joseph McFarland, of Philadelphia.

PYRIFUSUS PYRULOIDES,

Plate v, Figs, 12, 13.

Rapa pyruloidea Gabb: Proc. Acad. Nat. Sci,, Phila., 1860, p. 94, Pl 1, Fig. 4;
Synopsis, p. 74; Meek, Check List Cret. and Jur. Foss., p. 21.
. Rapa pyruloidea ? (Gabb) Meek: Geol. N. J., Newark, 1868, p. 730.

This species was described by Mr. Gabb from a single imperfect cast
which is now in the collection at the Academy of Natural Sciences at Phil-
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adelphia, and from which the figures on our plate are taken, with as much
care as possible.  The specimen is turbinate, with a very low spire, and
consists of little more than three velutions, which increase in size very rap-
idly with the increased growth of the shell; the last one comprising by far
the greater bulk of the specimen.  In section this volution is strongly ovate,
being modified, however, somewhat on the inner side by the previous volu-
tion. The aperture s very large, widest at the upper third of its height
and sharply pointed at the base.  The columellar cavity of the cast, which
the specimen is to a great extent, is proportionally large and indicates a
rapidly widening umbilical cavity. The impression bears no evidence of
any ridge or similar featnre on its surface. The body volution is marked
by rather ohscare indieations of vertical folds on its upper part, of which
seven may be counted on the outer half of the volution. The fragment of
shell which remains on the specimen is marked by rather strong, somewhat
irregular lines of growtl, which are gathered in groups on the upper por-
tion of the volution to form the vertical folds before mentioned.

Mr. Gablys description of the species is as follows: “Shell pyriform,
whorls three, spire low, surface marked by longitudinal ribs or undulations,
about twelve on the body whorl, crossed toward the beak by fine revolv-
ing lines” This latter feature of fine lines toward the beak T could not
distinguish, the shell being in an extremely unfavorable state of preserva-
tion, & part of which may have resulted since the description was originally
drawn. The figures will readily help to distinguish the species, which 1
judge to be somewhat rare.

Formation and locality: Inthe Lower Green Marls in Burlington County,
New Jersey, as stated by Mr. Grabb.- Collection Acad. Nat. Sci, Phila.

PYRIFUSUS TURRITUS, n, sp.
Plate v, Figs. 1-5.

Shell below a medium size for the genus, with a spire rather more than
usually elevated, the volutions of which have heen about five in number,
very distinetly pronounced and angular in the middle, the suture lines well
marked and angular; apical angle 45° to 50°; body volution strongly an-
gular, shorter ahove than below the point of greatest diameter, and forming
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rather more than one-half the length of the entire shell, exclusive of the
short beak; aperture obl'ique, angularly ovate; columella slender as shown
by the cavity left by the removal of the substance of the shell; volutions
marked by strong, oblique, vertical folds, which are distinet on the periph-
eral angle, but do not extend much above or below, on the cast; strong
spiral lines on some of the casts, eight to ten of which are seen on the ex-
posed portion of the upper volutions, the number n.lm'kiug the basal por-
tion of the body volution not being determinable.

This species, although small, is distinguished from the associated
species, and also from any of those from the western Cretaceous, by its pro-
portionally more ¢levated spire and exsert volutions, It differs somewhat
from most species of the genus in the proportions of the spire as compared
with the length below the angle of the body whorl, being much longer
above than below the point of greatest diameter. In this respect, as well
as in its general size and appearance, it very closely resembles Turris
(Surcula?) contortus M. & H., as figured,® but is distinguished from that
form by haviug the upper surface of the volutions distinetly convex instead
of concave, while such slight indications of the transverse strire as are seen
on some of the casts show that no slit or sinus of the lip existed, thus
removing it definitely from that group of shells.

Formation and localities: In the Lower Green Marls at Crosswicks, and
from the Brown Marls of the same formation near Burlington, in the collec-
tion Acad. Nat. Sci., Phila., and from sand under the Lower Marls at Mr.
Backman’s pits at Middletown, New Jersey. In the collections at Rutgers
College.

PyRIFUSUS MEEKI, n. 3p.

Plate 1v, Figs. 6, 7.

Shell moderately large for the ‘genus, having a diameter of nearly 13
inches of the body‘whorl; subequally biconical in general outline; spire
elevated, having an apical angle, as seen in the cast, of somewhat less than
60°, with the spire slightly longer than the shell below, as viewed from
the back of the last volution; volutions probably about four in number

1. 8. Geol. Surv. Terr., vol. 9, Invert. Pal., PL. xxxi, ¥ig. 7,
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(the specimens heing all imperfect), subangular on the periphery above the
last one, which is biangular and obliquely flattened on the periphery, the
lower angle less strongly marked and less prominent than the upper one,
and both crossed by strong, rounded, vertical folds, which hecome obsolete
just below the lower angulation, but form node-like prominences on them;
base of the last volution strongly and rapidly contracted from the lower
angulation, forming a short anterior prolongation or beak; the columella
formerly quite slender, judging from the small perforation remaining in
the cast, and destitute of folds or ridges; aperture large, angularly ovate,
oblique and pointed helow and strongly angular on the outer side; surface
of the shell, except the vertical folds, unknown. .

T'his species is a very good representative of P. Newberryi M. & H,,
from the upper Missouri Cretaceous,® but differs specifically in its general
form, being proportionally longer above and shorter below the point of
greatest diameter, and also in the biangular character of the periphery.
"This biangular character of the volutions exists to a greater or less degree
on all the whorls, but is concealed somewhat on the upper ones by the suc-
ceeding volution extending to the lower angulation, thereby 1-endei'ing it a
little obscure. The snell is so very distinet in form from any other in the
New Jersey beds that it is not necessary to institute comparisons with them.

Tormation and locality: In the Lower Green Marls of the Cretaceous at
Crosswicks Creck, New Jersey. In the collection at Rutgers College and
at Columbia College, New York City. :

. Genus NEPTUNELLA Meek.
NEPTUNELLA MULLICAENSIS, n. sp.
Plate 1v, Figs, 20, 21.

Shell rather above a medium size for the genus, short-fusiform in outline,
the spire forming about one-half the length of the entire shell; volutions from
four to five in number, compactly ventricose in the cast, most ventricose
above the middle, and somewhat abrubtly wedge-formed below; sutures dis-
tinct; columella strong; as shown by the cast, leaving alarge cavity, but desti-
tute of plaits or folds as far as can be determined; aperture narrow and

Y. 8. Geol. Sarv, Terr., vol. 9, Invert. Pal. p. 346, P1. xxX1, I"igys. 6a and Ge.
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elongated, pointed above and below, not exceeding one-half the length of the
entire shell; extension of the beak unknown, but apparently short; surface
of the volutions marked on the cast by remains of closely wrranged, not
very strong, flexuose, vertical lines or folds, which have been directed
strongly forward in crossing the volution from above, and become obsolete
betore reaching the middle of the volution on the cast, not visible in any
degree on the body whorl; the body volution alse preserving distinet evi-
dences of moderately strong, revolving lines, which on the specimens used
for description are a little more than a sixteenth of an inch distant on the
central portions, where they are parallel to the suture line above, while
those below the middle diverge more rapidly and are more oblique.

This shell is so entirely distinet from any other noticed from the New
Jerscy beds that there is scarcely a possibility of mistaking it. It differs
also in proportions and form from any of those described by Meek and
Hayden from the upper Missouri region so decidedly as not to be readily
confounded with them. There are remains of a very closely allied form
from Alabama, but, so far as I am aware, it is undescribed. There is less
angularity of the volutions than is common among the representatives of this
section of the group already described, and it apparently had a shorter
beak than is common among them. Still, 1 see no reason for considering it
as generically distinet from the group Neptunelle as defined by Mr. Meek,
so far as can he determined from the internal casts only, unless it be in the
length of the spire being tully as great as that of the aperture, which I can
hardly think ought to be a generic feature, although Mr. Meek gives it so
in his generic diagnosis.

Formation and locality: From the ferruginous layers of the lower Marls,
at Mullica Hill, New Jersey. One of the specimens is from the collection of
the Acad. Nat. Sci., Phila., and the other from that at Rutgers College.
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Family TRITONIDA.

Genus TRITON Montfort.
TriTON (EPIDROMUS) PRECEDENS, h. Sp.
Plate v, Figs. 6, 7.

Shell small and moderately slender, spire elevated, longer than, or
about equal to, the length of the body volution and anterior beak, as
viewed from the back of the shell; apical angle of the spire between 30°
and 85%; volntions quite ventricose, with strongly marked sutures; prin-
cipal varices occwrring at about every two-thirds of a volution, but with
secondary varices between, visible on the casts but not definitely enough
to give a positive idea of their exact number, yet apparently three on
the body volution; each of the principal varices marked by about seven
well defined depressions on the back, indicating that number of spiral
ridges on the shell and protuberances on the inner margin of the lip; aper-
ture of medium size, semi-lunate, the outer lip only moderately expanded;
columella slender, and anterior beak of moderate length; number of volu-
tions not definitely ascertained, as the specimens are imperfect,

The species appears to have been a true Epidromus, and had a
length of a little more than 1} inches. The varices are quite strongly and
distinctly marked, leaving no doubt of its generic relations. It is the only
species of the type yet discovered in the Cretaceous of New Jersey, and on
that account, as well as being one of the earliest of its kind to appear in
the geological record, is quite intercsting. Of course, like all the New
Jersey Cretaceous Gasteropoda, it is represented only by internal castss
and is imperfect in many of its features, the upper volutions being invari-
ably absent, with more or less of the anterior beak and canal; still, their
features are sufficiently preserved to serve all purposes of identification.

Formation and locality: In the dark green layers of the Lower Green
Marls at Mulliea Hill, New Jersey. Collected for the State Survey by Dr
N. L. Britton.
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Genus TrRacHYTRITON Meek.
TRACHYTRITON ATLANTICUM, 1, Sp.
Plate v, Figs. 8-11.

Shell small, the casts seldom reaching a length of more than an inch
and a quarter; spire with an apical angle of about 40° to 45°; volutions
four and a half to five in number, rather convex and modef;mte]y distinet,
tlie sutures in the cast being distinet and the spaces left by the removal of
the shell quite considerable; Tast volution large, forming more than half the
entire length, and being as long below the point of greatest diameter as the
length of the spire above, giving an equally biconical or fusiform feature
to the cast, with a moderately long and somewhat curved beak and canal;
aperture large, pointed above and slightly extended below; narrow-elliptical
in outline, with the outer margin rather more convex than the inner one; lip
of the outer volution apparently slightly deflected; the surfuce of the volu-
tions have been marked by revolving lines, at least in the lower part, as is
shown by their remains on the surfaces between the volutions of the cast;
and by proportionally strong, vertical folds, three of which in each volution
have heen stronger than the one or two intermediate ones, and have left
their deeper impression hoth on the surface of the cast and on the imprint
of "the exterior, as seen between thé whorls.

The species is rather an abundant one at the one locality, and closely

resembles, in the conditions of internal casts, those of Rostellaria curfa,

herein described, and with which it is associated; but it may be distinguished
readily enough by a comparison of the prolongation of the anterior beak
and the size of the cavity left by its removal, it being much longer, more
slender, slightly twisted, and the cavity altogether smaller than in that one.
The spire is also more slender, and the hody volution does not contract so
rapidly below the point of greatest diameter as in that specics.

Formation and locality : In the blackish green layers of the Lower Green
Marls at Crosswicks Creek, near New Egypt, New Jersey. In the col-
lection at Rutgers College.
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TRACHYTRITON ? HOLWDELENSE, h. sp.
Plate v, Figs. 16, 17.

Shell of medium size; spire moderately elevated, having an apical
angle of 50° or over; is composed of about five very rotund volutions, and
forms fully two-thirds of the entire length of the cast when viewed from the
hack of the specimen; below the point of greatest diameter the cast is short
and the beak only slightly extended beyond the general rotundity of the
body volution; suture lines between the volutions in the cast clear, distinet,
and deep; aperture rather broadly elliptical; rounded ahove; slightly
pointed helow and straightened on the inner side below the middle of its
height; columella moderately strong and smooth; swiface of the cast marked
by vertical folds, thirteen or fourteen to the volution; these folds distinctly
bend backward in the middle in crossing the whorl, and are again directed
forward below, forming a broad sinuosity in crossing the whorl; no evidence
of revolving lines discernible on any of the specimens.

"This species may not properly belong to the genus Trachytriton. Tt is
shorter below the point of greatest diameter of the body volution than
any species of that genus with which I am acquainted, and the varices have
uot quite the character required, as they are all of similar form and size,
and more sinuate than they ought to be under the genus. The beak has
been short and there is no evidence of spiral lines or ridges. It has a more
-obtuse spire than any of the other New Jersey species of this genus, with
rounder volution and deeper sutures. It has much the appearance of Cryp-
torhytes flexicostata M. & H.,' but the beak has been even shorter than in that
one, and the shell less slender, while the columella affords no evidence what-
ever of any folds or plica of any kind. Its generic relations are quite uncer-
tain, and I shall leave it under Trachytriton provisionally.

Formation and locality: In the Lower Marl Beds at Holmdel, New
Jersey. Collection at Rutgers College.

tU. 8. Geol. Sar, Terr., vol. 9, Invers. Pal., p. 367, PL x1x, Fig. 2.
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TRACHYTRITON P MULTIVARICOSUM, 1. Sp.

Plate v, Figs. 12, 13.

Shell of medium size and rather ventricose, with an elevated spire,
which is composed of rounded and ventricose volutions, and has an apical
angle of about 50°; volutions four and a half or five in the cast, the
number not definitely known, the specimens being imperfect at the apex;
sutures very distinet and marked; body volution proportionally large
and full, especially in the upper part, and slightly extended below; the
beak rather long, slightly twisted, and provided with a rather large canal;
aperture large, elongate-elliptical, acute above and extended below, the
tength .about three times the width; columella, as shown by the cavity left
by its removal, rather strong and perfectly smooth; surface of the east show-
ing remains of numerous closely mranged, vertical folds marking the upper
portion of the volutions, but becoming indistinet on the outer half of the
last one; three of these on each volution slightly stronger than the others;
also, marked by spiral lines or ridges, which have left deep grooves on the
inner surface of the volutions of the cast, and also mark the outer half of
the body whorl, becoming quite distinet on the margin of the lip, indicat-
ing crenulations or denticulations on its inner surface.

This species differs from 7. Atlanticum, herein described, in its more
robust form, rounder volutions, and more numerous vertical folds, and the
anterior beak and canal seems to have been longer and more slender, and
also somewhat twisted. In its general appearance it more nearly approached
T. vincwlum Hall and Meek! (sp.), from the western Cretaceous, but the
spire has been shorter, and the lower part of the body volution contracts
more abruptly. )

Formation and locality: In the blackish layers of the Lower Green
Marls at Crosswicks Creek, New Jersey. Collection at Rutgers College.

'Hall and Meek, Mom, Am. Acad. Arts and Sei., vol. 5, n. g,
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FUSID A,
Gonus FUSUS Lam.

Fusus ? HOLMDELENSIS, 1. sp,

Plate vi, Figs. 10, 11.

Shell of moderate size, abont 14 inches in Tength; spire short, less than
one-third as long as the body volution and. beak; volutions four or more,
the upper ones rather small and the body volation proporti011a1iy large,
ventricose it the middle and extended in front in a moderately long, slightly
twisted canal; aperture large, more than half the entire lengtl of the shell;
the outer lip broadly and strongly sinuate in the upper part and somewhat
extended forward below; columella slender, twisted; surface of the volu-
tions marked by rather strong, prominent, vertical folds, which are most,
distinet on the body of the lower whorl, but become ohsolete below, and
on the upper whorls are extended from suture to suture, ten of these folds

being visible on the large volution; strong lines of growth also cross the.

shell parallel to the border of the aperture; closely arranged, elevated spiral
lines cover the entire shell, and are finest and most numerous on the upper
part, more distant below the middle, and strongly marked on the anterior
beak, where they are very oblique; the spaces between the lines apparently
flat.

This species is apparently a true Fusus, and is the only one I have
noticed in the Cretaceous green sands of the State.  In the condition of an
internal cast it would present somewhat the appearance of a specimen of
Volutomorpha bella, but would have a rather shorter spire and ventricose
volutions, and might be somewhat difficult to distinguish, hut on the speci-
men figured, on which the shell substance is largely preserved, there is no
evidence of columella plications, which 1 think would be readily distin-
guished had they existed. The surface markings are also different. 1
know of no other shell in the formation with which it would be readily
confounded.

Formation and locality: In the coarse, green marls of the Lower Green
Sands at Hohndel, New Jersey. In the collection of Prof. Reiley.
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Genus SERRIFUSUS Mesk.
SERRIFUSUS ! CROSSWICKENSIS, n. sp.
Plate v, Figs. 24, 25.

Shell small or of medium size, biturbinate in form, shorter below than
above the middle, exclusive of the beak, the extension of which is unknownu,
casts only. having been observed; spiré broadly conical, the apical angle
measuring about 55°; volutions about four and a half or five on the inter-
nal cast; angularly ventricose, vertical or concave on the periphery, the
latter character particularly a feature of the body volution; upper side
of the volutions obliquely sloping, the slope being somewhat greater than
the angle of the spire, so as to reveal the vertical portion of each volution;
lower side rounded; aperture nearly as broad as high, as scen in a transverse
scction, the outer lip slightly biangular, corresponding to the narrow vertical
band of the periphery; columella strong, indicating a rather robust beak;
surface features unknown,

This species differs from S. nodocarinatus, herein described, in having a
less elevated and broader spire; in having a vertical peripheral band, and
in being destitute of the transverse nodes on the peripheral carina, so far as
can be scen on the cast.  There is a slight indication of a single spiral ridge
a short distance below the central band, but it is hardly definite enough on
the cast to be given as a positive feature, and it is also possible there may
have been nodes on the carinations formed by the band, but there are no
indications of such a featurc remaining. Were it not for the very evident
rostral beak, although probably very short, there might be reasons for con-
sidering the casts those of a species of Pleurotomaria, but the existence of
this feature would entirely remove it from that group of shells, although
many of the Palmozoic forms referred to that genus present a short, straight
columella; but here there has been, T think, without question, a true rostral
beak and ecanal. .

Formation and locality : In the blackish marls at the base of the Lower
Green Sands at Crosswicks, New Jersey. Collection at Rutgers College.
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SERRIFUSUS (LIROFUSUS) NODOCARINATUS, 1. Sp.

Plate v, Figs. 22, 23.

Shell of medium size, abruptly fusiform in general outline; spire
broad conical, the height from the broadest part of the body volution being
somewhat less than the diameter at its periphery; beak short, slender; volu-
tions three or four (the specimen being imperfect), somewhat bicarinate in
the middle where there is a nearly vertical, obliquely flattened area or band,
above which the surface slopes rapidly to the suture and is very slightly
concave; below this point the volution contracts very abruptly to the
short, slender canal, leaving the body volution somewhat compressed-
discoidal or wheel-like in form, which in the specimen is possibly exag-
gerated by vertical crushing; periphery of the volutions marked by rather
strong, transverse node-like vertical folds, which are also continued in less
strength above and below, and the entire surface is océzupied by spiral
ridges of considerable strength, but which alternate in size on the lower
part of the volution; four or five of these revolving ridges oceupy the
upper side; about three mark the vertical space of the periphery, and
seven or more may be counted on the lower side of the hody volution,
in the poorly preserved specimen used; aperture not seen.

This is the only shell of this type which I have seen from the Creta-
ceous of New Jersey. I do not think it will prove an abundant form, as T
have seen but one other fragment of a cast which 1 could identify with it.
The type of shell is more abundant in the Kocene at the south, in Ala-
bama and Texas, where there are a number of species known, It will be
readily distinguished from any other Cretaceous shell hitherto described,
and from any of the Eocene forms, by the abruptly vertically compressed
or wheel-like character of the body volution.

Formation and locality: In soft and very friable, coarsely grained, green
marl of the Lower Bed, at Marlborough, New Jersey, in collections made

by Dr. Reiley.

NEW JERSEY GEOLOGICAL SURVEY

I R T T T ————————,




GASTEROPODA OF THE LOWER GREEN MARLS, 65

FASCIOLARIIDA.
ODONTOFUSUS, new genus.

Shell univalve, fusiform, resembling Fusus or Fasciolaria in general
appearance; spire elevated, with vertically plicated whiorls; anterior extren-
ity prolonged into a stmiglft canal of greater or less extent; columella
marked near or above the middle by a single oblique fold; surface probably
lirated, although no evidence of such a feature remains on the casts.
Types O. (Fasciolaria) Slacki Gabb and 0. typicus Whitf.

I am compelled to propose a new generic name for a group of species
possessing the above characters, although reluctant to do so on internal
casts. The specimens closely resemble specimens of Fusus or Iusciolaria
in their clongated fusiform character and prominent volutions, which have
been strongly marked by vertical folds; but they differ from either in the
characters of the columellar ridge or fold. From Fusus they differ in its
presence and in the straight beak, and from the other in having only a
single ridge, which is placed much higher on the columella. Mr. Gabb
noticed the ridge on the columella in his original description of F. Slacki;
and in some later remarks' he suggests its relation to Piestochilus Meek.
Mr. Meek’s genus usually possesses more than one fold, but differs very
materially in the characters of the spi;'e and the more elongated anterior
beak. In fact, Piestochilus more closely resembles Mitra than Fasciolaria.
The shells referred to Borsonia and Cordierie also somewhat resemble
these, but possess a distinet sinus in the lip like Plewrotomae and are shorter
in front as well as having denticulations on the inside of the outer lip,
features which these shells have not possessed. It is somewhat uncertain
whether there have been spiral strie on the shell, no evidence of such
feature being present on any of the many casts examined. In general
features the genus resembles somewhat Cordiera A. Rouault, but there is no
evidence of a sinus or slit in the lip allying it to Plewrotoma, as in that one.
Cordicra is from the Eocene in Europe.

! Proe. Acad. Nat. 8ei., Phila., 1876, p. 282,
MON XVIHI--——)
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ODONTOFUSUS SLACKIL
Plate vi, Figs. 8, 9.
Fasciolaria Slackii Gabb: Proc. Acad. Nat. Sci., Phila., 1861, p. 322; 1876, p.
282 ; Meck, Choek List Cret. and Jur. Foss., p. 21; Geol. N. J., Newark,
1868, p. 730. '

? Pieslochilus Slackit Gabb : Proc. Acad. Nat. Sci., Phila., 1876, p. 282,
? Voluta sp # Conrad: Am. Jour. Conch., vol. 5, p. 45, Pl. 1, Fig. 20.

Shell, as shown by internal casts, slender, fusiform, nearly of equal
length above and below the point of greatest diameter of the body whorl;
spire slender, apical angle about 35° to 40°; volutions five or six (none
of the specimens are perfect to the apex); angular in the middle and
stightly convex above and below, the last one increasing more rapidly
than those above; satures distinet and deep; anterior end prolonged
into a straight, moderately slender canal; columella strong, marked by a
single oblique, well defined ridge or fold at about thie middle or above the
middle of its length; aperture pyriform, largest above and angular at the
middle of the outer lip currespondiﬁg to the angulation of the body whorl;
volutions marked by distant, angular, vertical folds or ridges, seven to nine
of which may be counted on a single volution; these folds are indicated
very strongly on the center of the volution in the cast, but not visible to
any great extent much above or below; no positive indications of spiral
lines have been seen on any of the casts.

Formation and locality: In the blackish layers of the Lower Green
Marls at Crosswicks Creek, N. J.  In the collection at Rutgers College.

ODONTOFUSUS TYPICUS, 1. sp.

Plate vi, Figs. 1-5.

Shell when of full size about 2 inches long in the extreme, so far as
yet known; spire clevated, forming about one-half of the entire length
of the shell, which contains about four and one-half to five volutions in
the condition of internal cast; volutions angular, rather strongly so in the
principal one, forming an angulated periphery which is erossed by ten
or twelve prominent, vertical ridges, which generally show as transverse
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nodes on the periphery and only extend a short distance above or below,
apparently never reaching to the suture line; lower portion of the body
volution extended so as to form a rather slender anterior beak, about equal-
ing in length the vertical diameter of the body volution, as séen from the
dorsal side; aperture moderately large, angular at the middle of the outer
lip and extended below in a narrow canal; -columell marked by a single,
rather strong, oblique fold, situated near the middle of the aperture proper;
very faint indications of spiral striz may be imagined on the cast, but
can scarcely he said to exist.

This species differs from all the others in its angular volutions, and in
the character of the vertical node-like folds.

Formation and locality: Tn the Lower Green Marls at Crosswicks, near
New Egypt, and at Cream Ridge, New Jersey. From the collections at
Rutgers College.

ODORTOFUSUS MEDIANS, 1. S].
Plate v, Figs. 18-21.

Shell as known from casts, slender, turreted, with ventricose volutions,
which arc most convex above the middle of the exposed part; body whorl
rapidly contracted below and extended into a slender, straight canal; spire
slender, longer than the shell below when viewed from the back; apical
angle 35° to' 40°; volutions five in number, with strongly marked suture
lines; columella slender, marked by a single, sharply defined, oblique pli-
cation near or perhaps below the middle of its length; aperture obliquely
pyriform, broadest above the middle and narrowed below, equal to or
longer than one half the length of the entire shell; volutions marked by a
moderate number of vertical folds which extend from suture to suture on
the whorls, and on the body volution can be traced nearly to the :1xi;~; of the
shell and are directed slightly forward in their passage from above down-
ward. No evidence of spiral lines on the surface can be seen.

This species i intermediate between the other two species herein de-
scribed, in its apical angle, in the ventricosity of the volutions, and in the
number of vertical folds crossing the volutions.  The last volution does not

increase any more rapidly than those above, in which feature it agrees with
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0. rostellaroides, but differs from 0. fypicus, and in the comparative strength
of the columella it differs from cither in heing more slender. The species
is very marked and distinet from cither of them and is readily recognized.
On one of the examples there appears to be a very faint indication of a second
plication on the columella a short distance above the generic one, which may
or may not be real.  But it a natural feature, the space between them is
entirely flat.  Other specimens show no evidence whatever of this second
plication. The vertical folds crossing the volutions are also much stroilger
on the one having the second ridge, and it may possibly indicate « distinet
species.

Iormation and locality : In the lower layers of the Lower Green Marls
at Walnford, New Jersey; at Mr. Bruer's pits, and at Upper Frechold,
New Jersey.

ODONTOFUSUS ROSTELLAROIDES, . Sp.
Plate vi, Figs, 6, 7.

Shell slender, spire attenuate, longer than the shell below the largest
part of the body volution; apical angle about 30°; volations five or six,
gently convex, without perceptible angle; sutures very distinct; aperture
prolonged in front into a moderately long, straight eanal; columellar fold
sharp, situated about midway of the length of the canal; volutions marked
by numerous vertical folds which eross them almost in a line parallel to the
axis of the shell, and although low and rounded, extend from suture to
suture on the upper ones, and are visible considerably below the point of
greatest diameter of the body volution; swrface shell structure unknown. -

The shell, as shown by the casts, presents much the appearance of a
slender form of Anchura in its upper whorls, but in the body volution loses
this resemblance by wanting the angularity and in its increased size toward
the aperture; also in its straight beak and columella, and solitary fold. Tt
differs from 0. typicus, herein described, in the more slender form, gently
convex instead of angular volutions, and in the more numerous and less
prominent vertical folds of the exterior surface. '

Formation and locality: In the Lower Green Marls at Holmdel, New
Jersey. In Prof. Reiley’s collection.
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NOTES ON THE GENUS PIESTOCHILUS MEEK AND VOLUTOMORPHA GARR.

In the report of the U. 8. Geol. Surv. of the Terr., Vol. 1x, Invert. Pal,
p- 356, Mr. Meek describes the genus Piestochilus as a division of the
Fasciolariide. His description is as follows:

Shells of small gize, with spire and canal produced; volutions flattened or
moderately convex and finally spirally striated, sometimes with vertical folds;
plait or plaits of columella not exposed in a direct view into the aperture, very
oblique, and occupying a higher position than in either of the foregoing, [ Fascio-
laria Lamarck and Terebrispire Conrad] outer lip smooth within,

As the type he gives Fusus Scarboroughi M. & . This shell is a
medium sized, rather slender, fusiform species, almost equally long above
and below the point of greatest diameter, which is at the swell of the body
volution; the canal is rather short and straight, and the columella is provided
with two distinet, although small, very oblique folds. In examining the

shell few persons would fail to recognize at once its very close relations to

Fasciolaric Lamark, especially to such species as those forming the group

containing Lamark’s type, F. tulipa; the principal differences being in the

more slender form and comparatively straight eanal, whicl is not so abruptly |
contracted at the base of the outer volution. They also somewhat resemble

-a group of Mitras, such as M. scrobicularia Broochi, and more distantly .

granating Lam., a living species, though differing in the form of the aper-

ture and in the character of the columellar folds. |

During the year in which the above-named work was published
(1867), Mr. W, M. Gabb described and published" his genus Volutomorpha,
founding it upon Folutilithes Conradii Gabb, described and figured in the
Jour. Acad. Nat. Sci, Phila,, 2d ser, vol. 4, p. 300, P. xrLvii, Fig. 10.
This genus as typified by that species is quite distinet generically from
Piestochilus. The generie description originally given is:

Shell elongate, fusiform ; whorls cancellated by longitudinal and revolving
ribs ; columella with one very oblique fold, and sometimes one or more smaller
secondary folds. In shape this genus is not unlike the two preceding genera [ Vol-
utoderma Gabb, and Fulgorarie Schum], but it differs from them all in having

essentially a single large oblique fold. 'When more than one oceurs, the secondary.
folds are smaller than the large primary.

!Proc. Acad. Nat. Sei., Thila., IS?G, p. 290.
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On page 293 of the same article the author includes under this genus
his Volutilithes belle and V. mucronate with several others.  In the synopsis of
the Volutide which Mr. Gabb gives in this same article he places these
under that family without question. The two species just mentioned, bella
and mucronate, so far as T am able to determine, are precisely the same
generically as the typical species of Piestochilus Meck, and are certainly
more nearly related to the Fasciolariide than to the Volutide, even if the
type of Volutoderma, V. Conradi, should be considered as related to the
latter family; whicl, from its narrow elongated canal and nearly vertical
columellar folds, I should be inclined to dispute. There is certainly no
feature possessed by these two species that could be considered as incom-
patible with those of Meck’s genus; although we do not know their surface
characters.  But we have no evidence of the strong vertical or revolving
folds and ridges which apparently characterize Volutomorpha Conradi. Tam,
however, inclined to retain both genera under the family Fusciolariide, and
shall place these two, and other allied species under Fiestochilus, retaining
the V. Conradi for Gabb’s generie division; the prineipal points of difference
between them being in the shorter spire and longer beak of Volutomorpha,
with its strong surface markings and the more equally fusiform body and
proportionally shorter canal of Piestochilus, with its probable striated sur-
face and more subdued vertical folds. Mr. Tryon, in his Structural and
Systematic Concliology, vol. 2, p. 129, cites Piestochilus as a synonym of
Clavella Swainson, and states that Meek suspected that it belonged to that
genus. I cannot find anywhere that Mr. Meek suspected it as belonging to
Clavelle.  He did at one time place some of the species under Clavellites
Swainson. In the U. 8. Geol. Surv. Terr, vol. 9, Invert. Pal, almost the
last thing Mr. Meck wrote, e places the genus under the Fasciolariide, to
which it undoubtedly belongs. '
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Genus VOLUTOMORPHA Gabb.
VOLUTOMORPHA CONRADI
Plate v1, Fig. 21; Plate vir, Figs, 1-3 and 4, §?.

Rostellites Conradi (Gabb) Meek : Check List Cret. and Jur. Foss., p. 21; Geol.
N. J., Newark, 1868, p. 730.

Fulguraria Conradi Gabb: Proc. Acad. Nat. Sci., Phila., 1861, p. 304.

Volutilithes Conradi Gabb: Jour. Acad. Nat. Sci., Phila., vol. 4, p. 3060, PL. xLvIir,
Fig. 10; Synopsis, p. 93,

Folutomorpha Conradi Gahb: Proe. Acad., Nat, Sei., Phila., 1876, pp. 290, 203 ;
Struct. and Syst. Conch., Tryon, vol. 2, p. 166, '

Shell large, some specimens apparently attaining « length of.43 inches,
with a diameter of the largest volution of rather more than 14 inches; spire
short, or only moderately elevated, although the general form of the shell
is somewhat slender, the body volution, as viewed on the the apertural side,
forms fully four-fitths of the entire length, even in the condition of internal
casts; upper volutions compact, convex on the sides, and rather squarish or
suddenly rounded to the suture on the top; body volution very large and
very gracetully swollen or convex in the upper part, and prolonged and
attenuated below, forming a long, gracefully tapered anterior beak with the
columella slightly twisted; top of the volution rather suddenly contracted
to the suture; aperture large, very elongate-elliptical in outline and pro-
longed below, where it hecomes narrowed as the outer lip approaches the
axis; columelln slightly twisted and marked by from one to three very
obligue folds, the middle one of which is usually the strongest; surtace of
the casts usually smooth, with the exception of, in some cases only, a few
distant vertical folds on the upper ones, and on the extreme upper part of
the body volution; but where the external features are preserved, the
whole shell is marked by strong, rounded, vertical folds, and but litile less
strongly marked, rounded, spiral ridges; the spiral ridges moderately dis-
tant on the upper part of the volution, but becoming less strongly marked
and crowded, and finally almost ohsolete, toward the base.

I have before me a large number of the internal casts of this species,
mostly imperfect; the original of Mr. Gabb’s figure and description being
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the most perfect one. The external features of the shell are not preserved
on any of the casts in full strength, but on the inside of the outer volutions,
where the inner one has left its imprint, they are shown in full strength,
and are quite strongly marked, both by spiral and by vertical ridges, which
become node-like at their intersection. The species is quite variable, and
it is rather difticult, among the imperfect material, to draw a line of divis-
ion between it and V. ponderosa herein described. It, however, has much
shorter and more compact upper volutions, which are more ventricose accord-
ing to their height, and the heak has also been much longer and more slen-
der. These features will, T think, serve to distinguish them.

* Formation and locality: Tt is known only from the Lower Greensand
Marls,  Mr. Gabb’s type was from Crosswicks, New Jersey. They are
also known from Mullica Hill, Frechold, Holmdel, and the Neversink Hills,
New Jersey.

VOLUTOMORPHA PONDEROSA, 1. Sp.
Plate virr, Figs. 5, 6, and Plate 1x, Figs. 13-15.

Shell large and moderately ventricose, attaining a length of 7 or more

inches, with a transverse diameter of nearly or quite 24 inches; spire mod-
crately elevated, with depressed convex whorls; volutions five or more, the
last one forming nearly or quite three-fifths of the entire length, gently con-
vex throughout the upper three-fourths of its length and slightly narrowed
and extended in front; aperture long elliptical, acute above and narrowed in
front; sutures between volutions only moderate; surface, as seen on casts,
usually smooth, but sometimes showing hoth vertical and spiral ridges, while
on the swrfaces between the volutions of the casts very distinet vertical and
spiral ridges appear.  On one of the larger individuals the columellar lip
.appears to have been considerably thickened, and to have been but very
faintly marked by a single fold, very obliquely placed; while on the upper
portion of its surface the ridges of the preceding volution have left their
imprint, appearing as nearly horizontal folds, though in-reality being the
effect of cexternal markings.  The single very oblique fold is placed very
near the base of the columella, and on some specimens ;Lppearsionly as an
angulation of the columella.
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This is probably the largest Gasteropod of the Cretaceous formation
within the State. It very closely resembles V. Conradi Gabb, but is much
larger in its extreme. The volutions of the spire are proportionally much
longer and by far less ventricose, and none of them are shouldered at the
top as in that species. The beak is also less extended and stronger, while
the vertical folds appear to have been more closely arranged.

Tormation and locality: In the Lower Green Marls at Cream Ridge,
Holmdel, Frechold, Neversink, and Eastern Mounmouth, New Jersey. -Col-
lection of Rutgers College.

VoLuToMorPHA (GABEI, 1. 8.

“Plate vi1, Fig. 6, and Plate vir, Figs. 1-4 ,
Shell of moderate size, attaining a length of about 33 inches in the
largest specimens observed. Form robust, with a short conical spire, in
which may be counted about three volutions above the last one; body
volution forming about three-fourths of the entire length, ventricose above
and tapering below, with a rather graceful swell near the middle of its
length, and rather abruptly narrowed above to the suture, forming an angu-
lation at the top; surface marked by coarse, moderately distinet, vertical
folds, which are strongest near the angulation at the top of the volution,
and become faint or even obsolete near the lower end; also by more closely
arranged spiral lines which present a somewhat nodose appearance at their
junctions with the vertical folds. The columella, as shown on an internal
cast, has been very thick and strong, and provided with a single strong
oblique fold near the middle of its length. Aperture rather wide and more
than half as long as the shell.

This species has many features in common with V. Conradi Glabb, but
is proportionally shorter and more robust, with a shorter spire and more
distant vertical folds, while the body volution is much larger above in pro-
portion tp its length and very much more angular.

Formation and locality: In the Lower Marls at Holmdel, New Jersey,
where the external features are preserved in the marls, and as internal casts
in a coarse, pebbly sand marl, quite ferruginous in character, at Mullica,
New Jersey. The latter specimen is in the cabinet of the Acad. Nat. Sci.,
Phila., and the former at Rutgers College.
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VoLutoMorPHA (PIESTOCHILUS) RELLA.
Plato vi, Figs. 15-18.
Volutilithes bella Gabb: Jour. Acad. Nat. Sci., 2d ser., vol. 4, p. 300, PL. xcvi,
Fig. 7; Synopsis, p. 93. : .
Rostellites bella (Gabb) Meek, Check List Cret. and Jur., Foss., p. 21; Geol. N. J.,
Newark, 1868, p. 729.
Fulguraria belle Gabb: Proe, Acad. Nat. Sei., Phila., 1861, p. 364,
Tolutomorpha belle Gabb: Proc. Acad. Nat. Sci., Phila., 1876, p. 293.

Shell, as shown by the cast, elongate, fusitorm, and slender, with mod-
erately full volutions and distinet suture lines; spire short, the hody volu-
tion ag viewed from the front forming from three-fourths to four-fifths of
the entire length, and the narrow, anteriorly prolonged aperture more than |
one-half of the length; volutions four or more in number, the last one
most ventricose above the middie of its length and nwrowed and prolonged
below; columella showing two strong obligue folds at about the middle of
the aperture; surface unknown.

This species is the most slender form of the genus, except V. mucronata
Gabb, and may be readily distinguished from that one by the greater
length of the spire and proportionally shorter aperture of that species. 1
have not been able to identify any other specimen of this species than the
type specimen. It is certainly a species distinet from any other described,
and must be a comparatively rare form. '

Formation and locality: The specimen is composed of a hard black
marl resembling that from the Lower Marl Beds in many places in Mon-
mouth County, New Jersey, and is said under the original description to
have come from the Delaware and Chesapeake Canal.  On the label a¢com-
panying the specimen, written by Mr. Gabb, is marked “Cret. N. J.”
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VoLUuToMORPHA (PIESTOCHILUS} MUCKRONATA.,
Plate vi, Figs. 12-14.
Volute mueronate Gabb: Proc. Acad. Nat. Sci., Phila., 1861, p. 323; Meek, Check
List Cret. and Jur, Foss., p. 21,
Volutilithes mueronata (Gabb) Meek: Geol,, N. J., Newark, 1868, p. 730.
Volutilithes nasule (Gabb) Meek, loc. cit., not of Gabb.
Polutomorpha mucronate Gabb: Proc. Acad. Nat. Sei., Phila., 1876, p. 293.

Shell, as exhibited in the casts, slender, with an elevated and slender
spire and prolonged rostral heak, giving an elongate, fusiform outline;
volutions five or more, moderately convex and with strongly marked suture
Hlleh‘; body volution, as seen from the front, forming considerably more
than half of the length of the cutire shell, and the aperture two-thirds as
long as the body volution; elliptical in outline, angular above and pro-
longed below; columella slender, marked by two very oblique folds; which
are situated somewlat below the middle of its length, the lower being
much the stronger of the two; surface features unknown. ‘There is the
glightest evidence on two individuals of distant longitudinal folds on the
second volution, but not sufficiently distinet to give grounds for a positive
assertion that snch characters existed.

This species can be confounded only with V. bella, and not very easily
with that one, when the proportions of parts are taken into consideration.
In that one the aperture will form fully or more than one-half of the
length of the shell, while on this.one it will not exceed one-third, and
together with the half of the hody volution above it, as seen in front, forms
only about the same proportion of the whole as the aperture does in that
species. The volutions are also less compact, and the general form more
stenderly fusiform, so there is but little danger of any confusion in regard
to the two species. In general form these shells would seem to be more
properly related to the Mitras than to the Volutes, but on all specimens
on which T have found the impressions of the columellar folds the lower or
anterior one has heen the largest, while in the Mitride the reverse should
be the case.

Formation and locality: In a very dark colored hed of marl belonging
to the lower layers, at Freehold, New Jersey.  Collection at Rutgers Col-
lege, New Jersey.
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VoLuTtoMorRPHA {PIESTSCHILUS) KANEL
Plate vi, Figs. 19,20,

Voluta Kanei Gabl: Proc. Acad. Nat. Sci., Phila., 1861, p. 3238; Meek, Check List
Cret. and Jur. Foss., p. 21. _

Voluta 2 Kanet (Gabb) Meek: Geol. Surv. New Jersey, 1868, p. 730.

Volutomorphn Kanei Gabb: Proc. Acad. Nat. Seci., Phila., 1876, p. 293.

Shell small, short elliptical in outline, with a short pointed spire and
proportionally long body volation; volutions probably about four, ventri-
cose, ]:-u'gest. above the middle and attennate below; aperture large, elongate
elliptical, widest above the middle and narrow below.  Columella moder-
ately strong, marked by two distinet and distant plications below the middle
of the aperture; surface of the shell so far as can bé seen on the inside of
the cast of the outer volution in one of the type specimens, marked by a
few spiral ridges and by distant vertical plications or folds, but which are
not transmitted to the internal cast in any of the individuals seen.

This shell has been of the type of V. bella Gabb, which it very much
resembles, but is proportionally shorter and has a larger body volution. The
casts may be very readily mistaken for those of Trachytriton atlanticus herein
described, but can be distinguished by the expansion of the outer volution
near the aperture, and by the lip extending backward upon the next volution
in that one, which this never does, and also by the existence in this of the
columellar folds, where the condition of preservation is such as to reveal
them. Of the three specimens marked as types in Mr. Gabl's collection,
one has a rather larger body volution than the others, and does not show
the columellar folds, while the columella itself is very slender, so that T am
somewhat in doubt of its specific identity with the otliers.

Formation and locality: In the blackish layers of the Lower Green
Marls in New Jersey. Mr. Gabb does not mention the locality of this
species, but from the character of the casts T think probably they came from
Crosswicks Creek, near New Egypt, New Jersey.
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BUCCINID A.
Genus ERIPACHYA” Gabb.
ERIPACHYA ? PALUDINAFORMIS, N. Sp.
Plate 111, Figs. 16, 17.

Shell, as recognized by casts only, biturbinate or ovate, almost equally
conical above and below the point of greatest diameter when looking on the
back of the shell, the diameter of the largest volution equaling about three-
fifths of the entire length; apical angle of the spire about 60°; volutions
round ventricose, with strongly marked sutures in the cast, about four or
perhaps five when perfect, the last one forming the great bulk of the shell as
seen in a front view; aperture large, elliptical in form, acute above and nar-
yow below, fully equaling one-half the length of the shell; columella moder-
ately strong, smooth, slightly bent; surface of the volutions marked by
slight vertical folds, visible on the cast in some specimens only, others
appearing perfectly smooth; but where showing they seem to have been
quite numerous, but confined to the upper part of the volution. Itis prob-
able there have been spiral lines, but no evidence of them remain.

I sce no reason to doubt the generic identity of these casts with the
shells to which Mr. Gabb applied the above generic name, although the
spiral lines are not visible. The shells seem to have been quite thick, judg-
ing from small portions of the substance remaining on some of the
casts, and from the spaco represented between the volutions of the spire, in
which case the surface striations would scarcely have been preserved if
they had existed. The lack of evidence of this feature in the casts would
be no reason for doubting its existence on the shell. The casts are very
erect in form and much resemble forms of Natica or Paludina, except
that they show a short rostral beak in front with the prolonged aperture,
thereby separating them entirely from those genera, or from forms of Amaur-
opsis, for which they might otherwise be mistaken. The casts also some-

what resemble those referred to Pyrifusus, and it is possible they should be
classed as such, but the anterior end appears to have differed by being
produced to form amore distinct beak.
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Formation and locality: All the specimens of the specics yet observed
aro from the dark green layers of the Lower Green Marls at Crosswicks,
New Jersey, and were collected by Dr. N. L. Britton for the State survey.

Genus KUTHRIA Gray.
EUTHRIA ? FRAGILIS, 1. 8p.
Plate 1x, Figs, 11, 12,

Shell small, measuring only about three-fourths of an inch in length;
form short fusiform, the point of greatest diameter being nearly midway of
the length; spire short, the apical angle, taken from a crushed exwmple,
being about 70°, probably not more than 60° to 65° in perfect speci-
mens; volutions ventricose, six or seven in number, the last one forming
the great bulk of the shell and with the anterior heak forming about five-
sevenths of the entire length when measured on the back of the volution;
upper volutions compact; sutures strongly marked; anterior beak short,
moderately strong; aperture not seen; substance of the shell very thin and
fragile, marked ouly by fine lines of growth parallel to the margin of the
aperture, which indicates the existence of a broad and rather marked sinus
in the lip on the upper side of the volution, formed by the extension of the
lip below and on the body of the volution far in advance of the margin at
and just below the suture; on the surface of the heak the strice gently
inclined backward again.

"This species is well marked in its characters as compared with other
New Jersey cretaceous shells, so that there will be no difficulty in recog-
nizing it. Mr. Gabb describes a somewhat similar form from the Ripley
group in Hardeman County, Tennessee, under the name Neptunea impressa,
but the spire is somewhat shorter, and he describes the shell as marked by
impressed spiral lines which do not exist on this shell. He furthermore
states that the columellawr lip is covered by' “a somewhat heavy layer of
enamel” This one may have possessed such a feature, but the condition
of the specimens will not permit of an examination of that part, but no
such appearance exists so far as can be seen.  There may be some question

1 Jour, Acad. Nat. Sci., Phila,, 2d ser., vol. 4, p. 390,
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as to the true generic relations of the shell.  Mr. Gabb describes soveral
similar forms as species of Neptunea, but none of the more recent fossil
forms which I have examined, nor of those now living, has the broad sinus
in the outer lip seen on this one, nor has any as straight a canal or ante-
riot beak, while most of them are more or less marked by spiral lines.  For
.these reasons I have preferred to class the present species under Gray's
genus Luthria, which appears to answer more nearly to its character.

Formation and locality : In the dark-colored, fine, micaceous clays below
the Lower Green Marls at Haddonfield, New Jersey. Collection Acad.
Nat. Sei., Phila. )

Genus TRITONTDEA. Swainson.
TRITONIDEA OBESA, 1. Sp.

Plate 1x, Figs. 1-3,

Shell small, short and very ventricose, the entire length heing only
about one-sixth greater than the diameter of the last volution, measured
across the aperture; spire low, the apical angle being as great as 80°;
body volution inflated, very rapidly contracted helow, forming a short,
twisted canal; columellar lip somewhat thickened; aperture ovate, widest
below the middle, contracted at the base, and somewhat pointed at the
upper angle; volutions three and a half or four in number, and marked by
very distinet vertical folds, which are quite numerous, closely arranged,
but conspicuous only on the swell of the volution, becoming obsolete just
below, where they appear to have been strongly directed forward. There
appear to have heen strong, distant, spiral ridgés on the body volutions,
numbering not more than seven or eight in all on the larger part of the
body volution as seen on a fragment of shell preserved on one of the
specimens. The specimens do not appear to have much exceeded five-
eighths of an inch in length, and the substance has been very thick.

The species is remarkable for its short, compact, and very ventricose
form, and although not much more than inteimal casts, 1 see no reason to
doubt their being properly referable to Tritonidea.

Formation and locality: In the dark green marls of the Lower Bed at
Mullica Hill, New Jersey, Collection at Rutgers College.
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TURBINELLID A.

Genus TURBINELLA Lamarck.
TURBINELLA ? PARVA.
Plate 1x, Figs. 4-6. ,

Turbinelle parva Gabb: Proe. Acad. Nat. Sci., Phila., 1860, p. 94, PL 11, Fig. 3;
Synopsis, p. 86; Meeck, Check List Cret. and Jur. Foss,, p. 21; Geol. Surv.
New Jersey, 1868, p. 730,

Shell, as known from the type specimen, the only individual cast seon,
is quite small, measuring scarcely more than half an inch in height by
about five-cighths of an inch in transverse diameter, hut is evidently cither
young or only the inner portions of a much larger specimen; form turbi-
nate, rapaform, being largest near the top of the volution and rapidly
attenuated below; spire very low, not flat; volutions not more than three
in the specimen (the inner one and a half of those destroyed), flattened or
nearly so on the upper surface; aperture very large, proportionally llligher
than wide and oblique; columella strong, marked by three distinet plica-
tions or folds, the two upper ones a little above the lower third of the
aperture, equal in strength and near together; the other one below, larger
and more distant but not so sharply defined as those above; volutions
marked by sinuous vertical folds of considerable strength, indicated on the
top of the volution, but more strongly marked on the periphery and helow,
being strongly bent backward in crossing the largest part of the whorl.

The generie relations of this solitary cast are obscure or rather compli-
cated. It has the general form of a Pyrepsis, and the columellar folds of a
Turbinella, while the surface undulations differ from species of either of
those genera. Tt is very evident to the observer that it is either very young
in growth, or a cast of only the inner portion of a shell, the outer part not
having been filled with sediment before being dissolved and removed by
the action of the water or otlier agent.  However, the swface markings
and columellar folds, together with the form of the velution, will determine
its identity very readily when found, and they certainly characterize it as a
valid species, if not an undescribed genus,
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Formation and locality: In a blackish layer of the Lower Green Marls
in Monmouth County, New Jersey, the exact locality not known. _ Collec-
tion Acad. Nat. Sci., Phila.

TURBINELLA ¥ SUBCOXNICA.

Plate 1x, Figs. 7, 8.
Turbinelle subconica Gabb: Proc. Acad, Nat. Sci., Phila., 1860, p. M, PL 1, Fig.

G; Synopsis, p. 86; Meek, Check List Cret. and Jur. Foss., p. 21.

Turbinella ? subconice (Gabb) Meek: Geol. N. J., Newark, 1868, p. 730, )

Shell rather bhelow w medinm size, the cast measuring only about 1
inch in height, with a transverse diameter somewhat less; form turbinate,
with a very low spire, consisting of not more than three volutions in the
only specimen known; volutions ventricose, obconical, searcely rounded on
the upper margin, but rapidly varrowing below and rounded on the side;
aperture large, almost semilunate, or only very slightly convex on the inner
margin; columella strong, marked by two very distinet plications at the
lower third of the aperture, the lower one heing distinetly the stronger of
the two; sutures between the whorls of the cast very large, indieating a
thick, heavy shell; surface as shown on the inside of the body whorl of the
cast marked by strong spiral lines or ridges, and hy remarkably strong
vertical folds, numbering twelve or thirteen on the last volution, and trans-
mitting their features only very slightly to the internal cast at the point of
groatest dianteter, but showing on the inside as above stated for more than
half its depth.

This species has very mucl the appearance, in its condition as an
internal cast, of a species of Rapa, but the columellar cavity is rather small
for that genus. The plications on the columella, however, about, which
there is 1o shadow of doubt, at once remove it from that group and mark
it as belonging to the Twrbinellide. Mr. Gabb's figure given in Proc. Acad.
Nat. Sci, Phila,, as above cited, is very poor, and mucl smaller than the
type and only specimen, « figure of which is given full size and enlarged
on our plate.

Formation and locality: Tn durk ferrnginous marls from the Lower
Greensands in Monmouth County, New Jersey. The definite locality not
known.  Collection Acad. Nat. Sci., Phila.

MON XVIII—G
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TURBINELLA P VERTICALIS, 1. Sp.
Plate 11, Figs, 14, 15,

Shell turbinate or subglobose, with a moderately elevated spirve, whicl
has an apical angle of about 90°, and consists of about three and a half
volutions, which inerease rather vapidly in size with the increased growth
of the shell, especially the last one, which is also very ventricose in the
upper part, but rapidly contracted below, and produced anteriorly in a
more or less extended beak; aperture elliptical in form, pointed at the
upper angle and prolonged below; columella strong, marked opposite the
middle of the aperture Ly three slender, almost thread-like, oblique plica-
tions; surface of the volutions, as shown by the casts, marked by strong,
rounded, vertical plications or folds, which become obsolete a little below
the swell of the volution and are also less distinet on the outer half of the
last one; about eleven of the folds may be counted on the outer whorl.

I find this species in collections marked Pyropsis Alabamiensis Gabb;
but on comparison with the type of that species it proves to be a very dis-
tinet form, as may be readily seen by comparison with Mr. Gabb's figure,!
where it will be seen that that shell lias more slender volutions which are
nearly vertical on the sides or periphery, giving to the specimen « very dif-
ferent form from the subglobose or subturbinate form of this one. It has
more the general shape of P. octoliratus and I. septemtiratus of the New
Jerse.y beds, but differs very materially in having vertical folds instead of
revolving l'idg'es, as in both of those species, and from all in the existence
. of the three columellar folds, which entirely removes it from that group
of shells.

Formation and locality : In the marls of the Lower Greensands at Upper
Freehold, and in the brown marls of the same position near Burlington,
New Jersey.

'Jour. Acad. Nat, Sci., Phila., 24 ser., vol. 4, I’). xvLvii1, Fig. 13,
: ! 1 g
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Guenus VASUM Bolton,
VASUM CONOIDES, 1. sp.
Plate 1x, Tigs. 9, 10.

Shell rather small; regularly conoidal above and below the point of
greatest diameter, which is at the upper edge of the body velution; spire
longer than the shell below, as seen from the back of the volution; and
very evenly and gradually diminishing; number of volutions unknown but
apparently numerous; apical angle about 35°; aperture clongate, nar-
row, becoming pointed below, the lTength as given by projecting the spire
of the shell to an imaginary apex is rather less than one-third as long as
the entire length of the shell; colwmella moderately strong, marked by
three proportionally strong folds and indications of @ smaller fourth one
very near the base; surface of the cast perfectly smootht with the excep-
tion of a broad suleus marking its surface on the last volution, at about
one-third of the distance below the upper edge, indicating either a thick-
ening of the inside of the shell or a sinuosity in the outer lip.

Of course there is no indication on the internal cast of the outside
markings of the shell, but the spire, as shown by the volutions, has been
very much elevated, and nearly twice as high as the last volution on the
front or aperture side of the shell, in which respect the shell would have
differed from the living forms of the genus Veswm. The cast shows that
the upper folds of the columella were much stronger than those below,
whicl, when taken in connection with the elevated spire, would lead one
to helieve it to be related to some forms of Mitre, hut the abruptly terminat-
ing upper surface of the volutions indicates a form of suture incompatible
with any of the Mitras, which do not possess a longitudinally plicated sur-
face of a character such as would be transmitted to the cast; it also indicates
a thickness of shell unlike any of those.  Considering all these evidences,
I have concluded that, without the exterior of the shell to aid me, | should
be much safer in referring the species to the Twrbinellide than to the Mitride.

It also bears considerable resemblance to casts of high spired species of

Strombus, but, the plications on the collumella vemove it from that group,
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and equally so from any form of Cone. T know of no Cretaceous species
with which it presents close affinities,

Formation and locality: Tn beds of the Lower Green Marls at Mr. C.
Bruer’s pits, near Waluford, New Jersey.

VOLUTIDA.

Genus VOLUTA Lamarck.
VoLura ¥ DELAWARENSIS,
Plate x, Figs. 5-7.
Volutw Delawarensis Gabb: Proc. Acad. Nat. Sci., Phila., 1861, p. 322.
Voluta ? Delawdirensis (Gabb) Meck : Check List Cret. and Jur. Foss., 21
Volulomorpha Delawcarensis Gabb: Proc. Acad, Nat. Sci., Phila., 1876, . 290,

Shell above a medium size, very ventricose and ponderous in charac-
ter; height of shell and transverse diameter nearly cqual, or higher than
wide; spire low conical, the eutire shell consisting of about four volutions;
those of the spire convex, and the last one angulated above and truncated
below; round ventricose, or short pyriform on the inner-half, but becoming
more and more angulated, and sometimes quite angular above toward the
aperture, with the summit slightly concave; columells twisted, so far as
can be determined from the casts examined; aperture large, subangular
above and broad below, with apparently a wide and deep anteérior channel;
surface of the volutions marked by strong, distant, node-like elevations on
the upper part, which are extended below in the form of irregular vertical
folds, visible to near the base of the volution.

Mr. Gabb describes the columella as having a single heavy oblique
fold, which 1 have not seen.  The shell, as shown by the casts, is almost a
counterpart of the living Volute (Cymbiola) Braziliana Solander (== V. Colu-
cynthus Chemn.) from the southern Atlantic coast, except that the upper
volutions are more clevated and ventricose. Mr. Gabb! cites this as a
species of Volutomorpha, but it can not be possible that it is congeneric with

'Proc. Acad. Nut. 8ci., Phila., 1876, p. 290.
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V. Conradi, and its relations are certainly much nearer to V. DBrazilinna,
which Paetel classes under Cymbisle Swainson. ’ .

Formation and locality: 'This species, so far as yet known, has not been
found within the limits of New Jersey, but as it is found just across the
line, in Delaware, it is probable that it will yet be noticed. Its position
would he in the Lower Marls. The types are in the collection Acad. Nat.
Sci., Phila,, and are from the Delaware and Chesapeake Canal:

Genus ROSTELLITES Conrad 1855, and VOLUTOMORPHA Gabb, 1876,

The differences between these two genera, Rostellites and Volutomorpha,
are such that among specimens hadly preserved, as are nearly all the Gas-
teropods of the New Jersey Cretaceous, it is almost if' not quite impossible
to distinguish, or to draw the line of division between them, even where
the characters can be partially detected. The shells have tho same general
form, and the same surface structure pertains to both; while as to the mat-
ter of columellar folds, the only character mentioned as distinetive by Mr.
Gabb under his original generic deseription, I find perfectly unreliable. Tt
would also appear, that Mr. Gabb himself found this to be the case hefore
he had finished writing the generic deseription, as he remarks that it (Volu-
tomorpha) ““differs from them all [Volutodema and Fulyoraria] in having
essentially & single large oblique fold. When more than one occurs, the
secondary folds are smaller than the large primary.”  So it appears
there may be as many as three folds, if only one is larger than the rest,
which is nearly always the case when there are two or more, in-all Volutes,
If the single fold is all the difference there is, and there are frequently two
or more, the difference does not seem to be very marked.  On the typical
specimens of V. bella and Ve mucronata, both of which Mr. Gabb includes
in his genus, there are two nearly equal folds. The most reliable feature
which I observe among the specimens in hand and in which they differ from
Rostellites Conrad, as exemplified hy R. Tezana Conrad, is the more unequal
convexity of the volutions in the upper and lower parts, and a very slightly
greater spreading of the anterior eanal at the base of the aperture in Ros-
tellites ; but this even is not constant. The surface structure differs only in
degree, the vertical folds heing usually more distant and more strongly
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marked in Polutomorpha.  The passage from this Jatter genus into Voluto-
dermi Gabb is also so gradual as to be confusing.  Taking into aceount the
above facts, theve appears to be only the one reliable feature of the widen-
ing of the aperture and canal in the lower part of Rostellites, while in the
Volutodermas the canal, and consequently the volution, is contracted into a
heak in front.  This feature, however, becomes very obscure and confusing
in such forms as V. ponderosa, hervein described.  (See also observations
ungler the generic deseriptions of Piestochilus).

Genus ROSTELLITES Conrad.
ROSTELLITES NASUTUS,
Plate x1, Figs. 1, 2.

Volutilithes naguta Glabb: Jour. Acad. Nat. Sei., Phila., 2d ser., vol. 4, p. 300, PL

Lvii, Fig, 9 Synopsis, p. 94,
Rostellites nasuta (Gabb) Meek : Check List Cret. and Jur, Foss., p. 21; Geol.

N. J., Newark, 1868, p. 730 ; Gabh, Proc. Acad. Nat. Sci., Phila.. 1876, p. 204.
Fulgoraria nasute Gabb : Proe. Acad. Nat. Sci., Phila., 1861, p. 364.
Comp. R. Texana Conrad, Mex. Bound. Surv,, vol. 3, p. 128, PL x1v, Fig. 2.

Shell of moderately large size, sometimes attaining a length of nearly
or quite h inches. Forin slender, with a proportionally short, turreted
spire, varving from two-thirds of the length of the body volution in
the casts to not more than one-third in the shell itself ; number of volu-
tions tncertain, the type specimen having had about four; body volu-
tion slender, most ventricose near the upper part, marked by numerous
spiral ridges with broader interspaces which have possibly been marked by
smaller ridges hetween the large ones; the upper lines nearly parallel to
the suture, but helow they hecome more and inore oblique, so that the lpwer
ones hecome nearly parallel with the columella; aperture comparatively
broad and the lip thin; columella marked by three or four very oblique
folds, situated near the middle of its length; the upper three at equal dis-
tances from cach other and the lower one a little more distant from the
next ahove. .

There is considerable difference between the several individuals wlhich
I find marked with this name, and they undoubtedly represent two or more
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species, probably belonging to different subgenera of the Volutide. If we
are to take the specimen represented by Mr. Gabb’s outline figure,' as the
type, then the strongly lyrated shells found in the Lower Marls at Holindel
and Frechold, New Jersey, would belong to this species.  In this form the
body volution is symmetrically curved without angulation at the upper part,
or flattening on the median surface, and the aperture conforms on its mar-
gin to the form of the volution, and in the lower part gradually and sym-
metrically approaches the columella. This form T think is typical of the
species. But there are at least two others which it is diflicult to separate
from this one. One of these has a differently formed spirve, with flattened
volutions and more distinetly marked sutures, the last volution showing
a decided flattening in the median portion; the aperture is effuse and
spreading below, strongly reminding one of the aperture of the living
V. angulate Swainson. A third form which [ find associated with these
is shorter, thicker, and shouldered above, having the largest part of the
volution at its upper margin. It also oceuwrs only at the base of the
Upper Marl Bed. I will, however, here rvestrict the species to that first
described and consider the others under distinet names. "Mr. Gabb in
redescribing® V. nasute says that he has seen specimens with five or six
folds on the columella, although it normally lias but three. T am inclined
to think that here he has eonfounded more than one species, as I have
not been able to find specimens having more than four true folds, although
sometimes the spiral ridges of the exterior may have left their imprint
on this part of the shell.

In comparing this form with RB. Texanae Con,, it seems to me there is
very little if any difference, and I am much inclined to consider them as
the same species, but in the absence of any good specimen of that species
I hesitate to pronounce positively between them,

Formation and locality: In the Lower Marls at Freehold, Marlborough,
Holmdel, ahd Crosswicks, New Jersey.  Mr. Gabb also cites it from Patula
Creek, Alabama.

t Jour. Acad, Nat. Sci., Phila., vol. 4, PL. xLvui, Fig. 9.
¢Proc. Acad, Nat. 8ci., Phila., 1876, p. 294. -
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ROSTELLITES ANGULATUS, n. sp.

Plate x1, Figs. 3, 4.

Shell moderately lirge and proportionally slender, with an elevated spire,
as shown by the cast, the only condition in which it has heen recognized;
body volution forming the great bulk of the shell, and the aperture equaling
more than one-half of the entire lengtl; volutions probably five or more,
flattened on their surfaces with abrupt scalariform sutures; last volution
flattened or obscurely concave below the suture for nearly one-half the
length, and abruptly contracted helow, forming an undefined angle a little
above the middle of the length of the volution, and extended below into a
more or less slender columella; aperture aiarrow and peointed above, hroad
and somewlat effuse below; columella marked By fonr strong oblique folds,
the lower one of which is more distant from the next above than are the
others from each other; swface features unknown.

Somewhat resembles R. nasutus CGabb, but is rather more robust, with
a longer aperture, which is expanded at the base, strongly reminding one of
the aperture of the broad comon variety of Volutella angudata Swain, from
the South American coast, which it much resembles in other respects.  The
valutions as scen in the easts are also flatter on their outer surfaces and have
a more decided shoulder than on any specimen of R. nasutus which I have
seell.

Formation and locality: In the Lower Marl Beds of New J ersey. 'The
figured example, which is the most perfect one ohserved, was associated in
the collection of the Acad. Nat. Sei,, Phila, with specimens of R. wasutus,
L. angulatus, and others, but with no more definite locality than “N. J.”
so that its locality is not certain,

? ROSTELLITES TEXTURATUS, n, sp.
Plate x1, Figs. 5, 6.

? Rostellites Texanus (Conrad) Meek : Geol. N, J., Newark, 1868, p. 730 ; not B, Tez-
" anus Conrad, '
? Rostellites Texanus (Con.) Gabb : Synopsis, p. 78, and Volutilithes Texanus, p. 94.

Shell vather large, very elongate, elliptical in outline, pointed at each
extremity, spire very short, conieal, with scarcely convex volutions, three
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to four in number; body volution large, forming about six-sevenths of the
entire length, very génﬂy convex throughout its entire length, except near
the anterior end, where it hecomes very slightly recurved; aperture very
large, but narrow, acute above and below; columellar plaits unknown; sur-
face of the shell marked hy spiral ridges and by vertical lines; the former
much the stronger and alternating in size where preserved sufficiently well
to show; the vertical lines cut the spiral ridges so as to break them into
nodes on the outer shell.

This species closely resemble R. Lexanus Conrad, but may be distin-
guished by the shorter spire, which, in proportion te the length of the shell,
is not much more than half as high as in that species. It differs in the sune
respect from all the associated species and also in the more slender form
than that of most of them; also in the strength of the markings. The cast
of this species has not been recognized. It would most probably resemble
that of It angulatus more nearly than any other of the New Jersey forms,
but would differ in the length of the spire and in the more symmetrical
body volution. '

This species has usually been included under the Voluta Conradi of
Gabh, by collectors, as also were those hercin described under the names
V. ponderose and V. Gabbana. 1 had for some time concluded to unite all
but the last-named one as varieties of the one species V. Conradi, but upon
studying a number of them together the differences appear so great that it
seems unreasonable in a group where the resemblances are so great among
the species as in the Volutide that so great a diversity should he allowed,
and I have concluded to separate under three names what I had originally
classed as one species, and I think they are properly specifically distinet.

Formation and locality: In the Lower Green Marls at Holmdel, New
Jersay, in Prof. Reiley’s collection; and at. Frechold in the Rev. Dr. Schank’s
collection. Cabinet at Rutgers College.

VOLUTODERMA and V.OLUTOMORPHA Gabb.

In Mr. W. M. Gabb’s synopsis of the Volutide' he describes these two
geners, including them among the Volufes. On another page 1 have shown
some reasons for believing Volufomorpha more nearly related to Fusciolaria

! Proe. Acad. Nat. Sci., Phila., 1870,
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and shown its near relations to Piestochilus Meek. There is often some
difficulty in distinguishing between the internal casts of Volutomorpha and
those property referable to Volutoderma.  'This latter genus appears to me-
to belong properly to the Volutide, as referred by the author, on account
of the form, number, and position of the columellar plaits, and also on
account of the form of the anterior portion of the shell itself. As stated
under the remarks upon Peistochilus and Volutomorpha on p. 70, the shells
of this latter genus are characterized by the narrow anterior canal and
beak, by the very oblique columellar folds, and by the enlarged upper
part of the volutions; while those of Volutoderma are characterized by the
more ventricose volutions, shorter spire, broader base, and short open canal;
by having usually a larger number of less oblique and generally stronger
colwmellar folds than in the other genus. The surface markings, so far as
known from New Jersey specimens, are alike in the two genera.  In many
cases where imperfect examples of internal casts have to be examined of
forms like Volutomorpha ponderosa, where the nearly equally tapering upper
and lower parts of the specimen occeur, with a broad anterior canal and
very ventricose volutions, it is quite difficult to determine satisfactorily to
which genus they belong, unless one can find evidence of the plications,
for in this case the front of the shell has not been prolonged very much,
and consequently seems to form o link between the two genera. On close
inspection, however, it will be seen that the spire is more elongated even
i this species than in any yet authentic form of Volutoderma. The follow-
ing species I have placed under this latter genus.

VOLUTODERMA BIPLICATA.
Plate x, Figs. 1, 2.
Votutilithes biplicalee Gabb: Jour. Acad. Nat. Seci., Phila., 2d ser., vol. 4, p. 300,
Pl xuvii, Fig, 6; Synopsis, p. 93, _ '
Rostellites biplicate Meek; Check List Cret. and Jur. Foss., p. 21; Geol. N. J,,
Newark, 1868, p. 729,
Voluloderma biplicate Gabb: Proc. Acad. Nat. Sci., Phila., 1876, p. 292.

Shell of medium size, robust, pyriform in outline, with a low spire and
very large body volution; whorls three to four, ventricose, largest above
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the middle and narrowed below; aperture very large, elongate, two-thirds
the length of the shell and semielliptical, straightened on the inner side and
‘rounded on the outer margin; columella strong, marked by two strong
oblique folds near the middle of its length; surface unknown, but on the
inner volution of the type and on a smaller specimen in the collection Am.
Mus. Nat. Hist, N. Y. City, there are a few distant vertical plications, faintly
indicated, but which do not extend below the most ventricose part of the
whorl.

This species, like most of the others, is known ouly from the internal
gasts, so that the external characters of the shell are not known.  Its form
will readily distinguish it from any other shell in the marls of the State. It
more nearly resembles Volutomorpha Abbotti Gabb from the middic beds
than any other, but may be very readily distinguished by its greater
ventricosity and by the volutions being most ventricose near the upper part
rather than heing evenly curved as in that one.  The body volution is also
more rapidly contracted in the lower part, the spire shorter, and the whorl
very much more rapidly increasing in size.

Formation and locality: The type is from the brown layers of the Lower
Green Sands in “Burlington County, New Jersey,” and belongs to the col-
lection Acad. Nat. Sei, Phila. A second specimen is from Mullica Hill,
Now Jersey, and is in the Am. Mus. Nat. Hist.

VOLUTODERMA OVATA, 1. 8p.
Plate x, Figs. 3, 4.

Shell below a medium size, subovate in general outline, being large
above the middle of the length and attenuated toward the base; spire
short; its apical angle nearly 90° on the internal casts, with strong, rounded
volutions and very deep, strongly marked sutures; body volution propor-
tionally large, forming nearly the bulk of the cast; greatest diameter a
little below the shoulder and rapidly diminishing below; aperture large,
nearly straight on the inner margin, strongly rounded above on the outer
margin, and gently curved along the lower two-thirds of the length; colu-
mella proportionally strong, leaving a large cavity on removal, as seen in
the cast; marked by two strong, very oblique plications or folds above the
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middle of its length, the upper one of which is much the smaller; volu-
tions marked Dy distant vertical folds only faintly seen on the cast, and

only on the upper portions when visible; on the inner surface of the cast,’

between the volutions, the vertical plications are strongly marked, as in all

the species of the genus yet observed; but I have not seen any remains of

spiral lines as on most of them, still, T presume they have existed.

The species is very closely related to two™ other specics of the genus
found in the New Jersey Cretaceous, V. Gabbi Whitf. and V. Abbotti Gabb,
the former from the Lower Green Marls, and the latter from the Middle
“beds. From V. Gabbi it differs in the form of the volutions, having the largest
diameter proportionally higher and less rapidly contracted below, and in
wanting the angularity of the shoulder near the upper surface. It may
possibly be only a variety of this forn, but I have held the specimen in
hand for months, hoping to obtain some eonnecting forms, hut none have
heen observed, and I can not feel satisfied to include it among the forms
of that species as now known.

Lormation and locality: In ferruginous layers of the Lower Green
Marls, at Mullica Hill, New Jersey, where it is associated with V. Gabbi
Whitf,  Collection of the Am. Mus. Nat. Hist.

MITRIDZ.
Genus TURRICULA. -

TurricULA REILEYI, n. sp.

Plate x1, Fig. 8.

Shell slender, cxtremely elongated, turreted; spire very much ele-
vated and slender; whorls numerous, slightly convex on the surface and
very distinctly banded on their lower margin; body volution proportion-
ally more convex than the others, heing swollen near the middle of its
length; attenuate and rostrate below, and nearly or quite one-half the
length of the shell as seen from the outside of the aperture; sutures very
distinet, bordered by a broad band which is very distinctl y separated from
the other part of the volution by an impressed line nearly or quite as
deep and distinctly marked as the sutare line itself; surface of the shell
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marked by numerous vertical folds, with slightly concave spaces between;
the folds are narvow and distinet, and very slightly hent backward in the
-middle of theiv length in their passage across the volution, but not inter- -
rupted perceptibly at the line separating the band from the body of the
volution, and hecome obsolete on the rostrated part of the last one.  Be-
sides the vertical folds, the entire shell is marked by sharp, closely arranged
spiral lines, which are finer and more numerous on the upper part, be-
coming more distant and stronger below, especially on the lower part of
the last volution, where they seem to have alternated with finer interme-
diate strize. This latter feature may be only apparent, however, as the
condition of the specimens is not such as entirely to establish this feature
" as a character of the shell. The crossing of the vertical folds by the spiral
strie in the upper volutions produces a very decided and beautifully can-
cellated structure. .

1t is barely possible’ that this shell may not properly belong to the
Mitride, but in the condition of the only fairly preserved specimen it is not
possible to develop the features of the columella perfectly, as this por-
tion las been mutilated by a stroke of a tool in digging the marl, but on
separating the body volation from the inatrix, the columella became par-
tially cxposed, but no ridges appear to exist. The general form of the
shell would also remind one of the internal casts of the genus Volutoderma,
of which we know but little of the external features; but the absence of
columellar ridges would also be an objection here, and the features are

more those of Mitre than of Volute or Fusus. It is possible that owing to
the peculiar condition of preservation the substance of the ridges may have
been destroyed, although once existing.

Formation and locality: In the lower, coarse green marls of the Creta-
ceous, at Freehold, New Jersey.  Among collections made by the late Rev.
Dr. Reiley.

TURRICULA LEDA, n. 8p.

Plate x1, Fig. 7

Shell fusiform, with a moderately elevated and turreted spire, the apical
angle of which is somewhat less that 30°; volutions five or six in number,
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flattened in the direction of the spire, or very little convex on the surface,
and bordered on the lower margins in the cast by a distinet band, which
- forms about one-third of the height; bndy volution proportionally rather
‘more convex in the middle than the others and constricted below, forming a
beak of moderate length; the height of this volution as seen from the hack
of the outer lip forms, with the heak, rather more than one-half of the
entive length of the shell; shell marked throughout by distinet vertical
ridges or folds, more numerous and more- closely aranged on the body
whorl than on those above, except perhaps the apical ones, and have a slight
backward curvature in the middle in passing from suture to suture; the
shell also marked by spiral ridges which, on the hody volution, are of nearly
equal strength with the vertical folds, but are invisible on the other volu-
tions in the specimens used.

This shell has the same general character as . Reileyi, but is much
less slender and has w proportionally shorter spire; while the surface mark-
ings are coarser than on that one and the volutions are less numerous.
There is a peculiar feature pertaining to the band bordering the sutures in
these two species, which may be deceptive in its appearance. In shells of
this group there is often a thickened band of this kind at the upper edge of
the volutions, but here it secms to he at the lower edge, and in separating
the volutions of the casts, which T have done in order to ascertain the truth,
they separate at the lower edge of the hand.  As the specimens are, how-
ever, more properly external than internal casts, preserving the external
markings of the shell, the thickening of the band at the top of the volution
which would contain more substance may have made its imprint in the
external substance of the matrix, which would have been filled up from
within, thereby leaving its mark upon the cast at the base of the preceding
volution, instead of on that to which it really belonged. 1 see no other
means of explaining this feature, for if the band really belonged to the volu-
tion on which it appears, there should be a corresponding band on the hody
of the last volution, which is not the case.

Formation and locality: In coarse, dark colored Green Marls of the
Lower Beds at Frechold, New Jersey, in collections made by the late Rev.
Dr. Reiley of that place.
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- TURRICULA SCALARIFORMIS, 1. Sp.
Plate x1, Fig.

Shell greatly clongated, the spire being proportionally slender and
composed of numerous volutions, which are moderately convex, and maod-
erately inercasing in height with additional growth; number unknown;
the specimen consists only of a portion of the spire containing about five
volutions, the apex and body volution being absent; surface marked hry
strong vertical folds which are separated by concave, equally wide depres-
sions, quite straight and ridged in their direction from suture to suture, and
number about sixteen to each volation; folds crossed b) spiral lines, about
¢ight of which can be counted on the exposed part of the volutions, and
raised and rounded on the top.

This species differs from the others of the genus in the New Jersey
Green Sands in its more rounded volutions; in the stronger vertical folds,
which are not flexuous between the sutures of the volutions and in the
existence of the spiral lines. In the character of the folds and spiral lines
the specimen presents something of the appearance of a Scalaria, but the
general features are those of a Mitra. The specitnen is extremely imper-
fect, and only that it is desirable to include in the work all the species
known in the marls, it would not have been made use of.

Formation and locelity: In the dawk green marls of the Lower Green
Sand at Holmdel, New Jersey. From the collection of Rev. Mr. Reiley.

CANCELLARIIDA.

Genus CANCELLARIA Lamarck.
CANCELLlAR.IA (MERICA) SUBALTA,
Plate x11, Figs. 24, 25.
Cuancellaria suballe Conrad: Am. Jour. Conch., vol. 5, p. 100, PL 1x, Fig. 22.

Shell sinall, slender or elongate-fusiform, with an elevated spire com-
posed of moderately convex volutious, which may have been, as the author
says, six in number; sutures quite distinct; .body volution proportionally
large, forming considerably more than half the length of the shell; aper-
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ture rather large, obliquely elliptical with the outer side more rounded than
the tnuer; acute above and apparently so below; outer lip strongly erenu-
lato within; ilmerllip coated with a deposit, but not sufficiently heavy to
congeal the surface markings of the shell beneath it, which show through
and present somewhat the appearance of plaits; axis apparently slightly
perforated; surface marked by strong and deep vertical and spiral grooves
with sharp ridges between, which produce aspirate nodes by their intersec-
tion; cleven or twelve of the longitudinal ridges may be counted on the
inner half of the last volution and six of the spiral ridges above the top of
the aperture. 'The upper two or three volutions appear to have been
smooth, or nearly so, as originally described.

The type and only specimen which 1 have seen of this species has
been much mutilated, and that apparently since Mr. Conrads figure and
description of it were made. The spire has been broken and the upper
three volutions thrust down and into the cavity of the lower ones, so they
can be only partially seen. The aperture—at least the outer lip of it—has
also been somewhat damaged so, that the crennlations on the inside are
scarcely seeu.  The feature described by Mr. Courad as “labrum angulated
above the middle” is barely perceptible on the specimen, which is half
imbedded in micaceous clays. [t appears to me to he a feature produced
by accidental crushing rather than a natural one, especiall y as there is not
the slightest evidence of any angulation on the opposite side of the body
volution or above; the base, however, seems to have been either angulated
or channeled, but the conditions of the specimen will not allow of abso-
lute determination of this feature. If this shell really belongs to the Cancel-
lartide, it would, I think, property fall under the genus Mercie H. and A.
Adams, and specifically is near M. (C.) oblonga Kiener, as figured by Chenu.!
In some respects, however, the specimen closely resembles o Nassa like V.
(Tritia) trivittata of our own coast. The figure as given is restored as well
as it is possible to be done, the fragments being replaced as far as can be.

Formation and locality: In dark colored micaceous clays below the
Lower Marls at Haddonfield, New Jersey. Collection Acad. Nat. Sei,
Phila.

' Manuel de Conch. Paléont., vol, 2, p. 277, Fig. 1847,
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Genus MOREA Conrad.
MoREA NATICELLA.

_ Plate x11, Figs. 19, 20,
Purpurea (Morea) naticells Gabb: Jour. Acad. Nut, Sei., Phila,, 2d ser., vol. 4,
p. 301, PL. xvvi, Fig. 15 (14 on plate).

Morea naticella Gabb: Synopsis, p. 59 ; Meek, Check List Cret. and Jur. Foss,, p,
19; Geol. N J., Newark, 1868, p. 729. .
?Morea naticelle Gabb: Stoliczka, Ind, Geol. Surv., Pal. Indica, Cret. Fauna

South. Ind., vol. 2. -
Morew cancellaria Conrad: Jour. Acad. Nat. Sci,, Phila., 2d ser., vol. 4, p. 290,
Pl. xuvi, Fig. 30.

Shell of about a medium size, subglobular, or broadly oblate in out-
line, with ventricose volutions which are most inflated on the upper third,
and number about three and « half; spire moderately high for the genus;
aperture broadly elliptical, pointed above and obtusely so at the base; col-
umella with a single spiral ridge near the lower part, as seen on the inter-
nal cast; surface marked, even on the cast, by strong spiral ridges and fur-
rows, of which ten or eleven of the former may he counted, leaving a plain
space at the base of the shell equal to that of two of the ridges; also by
somewhat more distant, transverse, hroadly rounded ridges which divide
the surface into a series of regular low tubercles.

[ do not know of any Cretaceous sheil at all resembling this one in
this_country except Morea cancellata Conrad, from the Cretaceous deposits
at Kufaula, Alabama, which I strongly suspect to be the same species, but
the specimen figured is much smaller, and this one does not appear to have
been so much produced in front as is that one. This may be due, how-
ever, to the difference between the actual shell and the cast of the interior
only, .
Mr. Conrad considered this genus to belong to the Purpuride,' and I
think very properly so, judging from his figure. It scems to differ very
little from the recent group Cistrum Mont, except in the presence of the
ridge or plication on the lower part of the columella, being somewhat more
distinet than in that genus.  Stoliczka places it, with doubt, with the Ra-

!Am. Jour. Coneh., vol, 4, p, 249,
MON, XVII[——T7
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pamide, while Mr. Meck classed it, as does T'ryon, with the Cancellariide, to
which it would scem to he clearly related if it were oxamined only in the
condition of internal casts; but this idea is at once dispelled by examining
the figure given by Mr. Conrad of the perfect shell.

Formation and locality: In the Lower Marls of the Cretaccous. Mr.
Gabb gives only New Jerscy as the locality of this specimen, the only ones
which.I have seen, and from the character of the marl I should think they
came from the hrown layers near Burlington, New Jersey.

Genus TURBINOPSIS Conrad.
Jour, Acad. Nut, Sci., Phila., 2d scr., vol. 4, p. 289,

“Turbinate; spire conical; whorls chamneled at the suture; wmbilicus
profound; inner and outer lip continuous above and separated from the
body whorl; columella concave with a very oblique fold near the hasal
margin.”  The species described under the generic description is T, Hilgardi
from the Cretaceous strata in Tippalt County, Mississippi. Under his
remarks on the genus, following the generic deseription, Mr, Conrad Says:
“There appear to be two or more species of this genus in the Cretaceous
strata of New Jersey, oceurring in the state of easts, one of which T think
is identical witlt the present shell”  Among the casts from New Jersey I
have recognized three, if not four species, referable to this genus, although
they appear to differ slightly in character from T. Hilywrdi in the posses-
sion of more or less distinet vertical folds, and some of them possibly in the
absence of spiral lines, while the oblique fold at the base of the columella
. 18 certainly known to be present in only one of the number. The casts are
peculiar and rather readily 1'Quoguized trom their widely disconneeted whorls
and very large open wmbilical cavity. I do not think the oblique fold at
the base of the columella is a feature always present in the shell, as
there is not the slightest evidence of its existence on the majority of the
casts, even where the features of the columellar lip of the aperture are
preserved in the most perfect manner. The columella seems always
to have been concave, although in some individuals only very moder-
ately so, and the base of the aperture is always shown to have heen
acutely angular. The genus, although somewhat obscure in its char-
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acters, seems to be a very necessary one, and to fill a place, or at least
to ‘offer a place for the arrangement of several species of casts of the .
New Jersey Cretaccous, which would otherwise he left doubtful, and for
which there seems to be no other place unless Ipling of Adams is the same.
They bear some slight resemblance in form to what would be produced by
internal casts of Rhizocheilus, hut the umbilical opening is larger and the
hase of the aperture less prolonged than would be the case by any of those
of that genus which I have scen. The general form of the cast would
readily indicate a position for them near Cancellarvia, but the absence of the
columellar folds renders it doubtful until that of the T2 Hilgardi and T, Con-
radi herein described is scen, which at once removes all doubt. My, Gabl
seems to have been very doubtful of the generie relations of these shells,
and referred the type species at one time to Cancelluria, and subsequently
considered it as related to Ninella of Gray, from which it must be very dis-
tinet. He, subsequent to these references (in his Synopsis and in the Proc.
Acad. Nat. Sci, Phila, in 1861, p. 321), reconsidered the subject and con-
cluded the genus was a good one (Proe. Acad. Nat. Sci, Phila., 1876, p.
300), and states that he thinks it “not remote from Trichotropis” Dr.
Stoliczka in Ind. Geol. Surv. Pal. Indica, Cret. Fauna, South Ind., vol. 1, P
161, 162, remarks that the genus ought to he separated from Cancelluric if
it has but one columellar fold, but the casts often show no evidence of any
fold, as above stated.  He also observes that the presence of spiral strie
and the absence of transverse (vertical) ribs indicate a different style of
surface structure from that usually shown in the Cancellariide, and thinks it
probable these shells may belong to the ¢ Trochide ov Littorinide (Modi-
Ins).”  They much resemble Modulus in character except for their greater
clevation, but the New Jersey casts mostly show remains of vertical or
transverse folds, showing their closer relations to Cancellaria than he had
supposed.  The specimens which T have considered as identical with 7
Hilgardi, Conrad’s type of the genus, show unmistakable evidence of ver-
tical folds.  In view of all these resemblances [ consider them most nearly
related to Cancellarie. 'There is only one other alternative to this conclu-
sion, and that is in the genus Iphine Adams, which Chenu and Tryon arrange
under the Trichotropide. The casts of this shell would present almost
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exactly the same features as do these New Jersey specimens, and it is pos-
“sible that they belong here.
TursixoPsis HiLaarpr ?
Plate xu, Figs, 7-9,

Turbinopsis Hilgardi Convad : Jour., Acad. Nab, 8ci., Phila., 2d ser., vol. 4, p. 289,
Pl. xLvi, Fig. 20; Gabb, Synupsis, p. 86; Meek, Check List Cret. and Jur,
Foss., p. 19; Proc. Acad. Nat, Sci., Phila., 1876, p. 300.

Turbinopsis depressus Gabb: Proc. Acad. Nat. Sci., Phila., 187G, p. 300.

Cancellurio Hilgardi (Conrad) Gabb: Synopsis, p. 42, and Proc. Acad. Nat, Sci.,
Phila,, 1876, p. 300.

The casts whicl T have identified with this species are extremely im-
perfect; two of them rvetain the external markings and the external form;
another is a cast of the interior, retaining the external markings somewhat
on a part of the outer volution, and the imprimt of them on the inside of the
cast of the volutions; form turbinate; the spive somewhat elevated, with
convex volutions, separated by very distinet sutures; the volutions largest
a little below the upper side and l-:;l‘l)i(“‘\,-’ contracted below, giving them an
obeonical or turbinate form; umbilical opening in the internal cast moder-
ately large, the margin sharply angular; aperture clliptical, acute below
and more rounded above; volutions four or five; columella concave, ridge
or fold not shown; surface marked by spiral ridges sixteen or more in num-
ber; interspaces as wide as or wider than the ridges; these are crossed by
vertical folds which are more distant than the ridges, and are rounded;
strongest on the upper part of the volution and obsoleie below.,

The specimens veferred to this species are badly crushed, so the iden-
tification may be considered somewlhat doubtful.  The spire seems to have
been proportionally higher than that of Conrad’s figures, and the volutions
less compressed below; the umbilicus is smaller, and, besides, there is the
absence of vertical folds on the original which are distinct on these. The
folds, however, are ‘small and rather closely arranged. T hesitate much
in identifying them with the figure given of the type on aceount of these
wide differeuces, but were the specimens less imperfect they might show
more intimate resemblances. There may be some doubt as to the identity
of Gablb’s T. depresse with this species, as the measurements given by him

.
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under his original. description do not agree with those of this species, his
shell being proportionally wider; but I can find no other ‘one agreeing
more nearly with it, so leave it as a synonym, since he so considered it him-
self, and I have not been able to find his type; he had probably compared
with Mr. Conrad’s original at the time he so placed it.

Formation and locality: In the Lower Green Marls at Mullica Hill, at
Holmdel, and Monmouth County, New Jersey. Mr. Conrad’s specimen
was from Tippah County, Mississippi.

TURBINOPSIS ANGULATA, 1. Sp.
Plate x11, Figs. 17, 18.

Shell rather above the usual size, short conical, and rather obese in
general form, oblique as seen from the back; composed of two and a half
or three volutions, whicl inerease somewhat rapidly in size with increased
growth; apieal angle about T0°; volutions ventricose, obliquely flattened
on the upper side and nbtué:ely round-pointed helow, with & quite distinet
angulation at the upper third, or just above the upper third of the length,
as seen on the last one, and a less distinet one below the middle, (ii\'iding
the body volution into three sections, of which the middle one is rather
broader than the others and imperceptibly flattened; above the body volu-
tion the whorls are marked by about eight vertical folds, or angulations rep-
resenting folds, which do not extend to the suture line on the cast, the only
condition in which it has been observed; aperiure elongate ovate, largest
helow; columellar cavity in the cast of medium size, marked at the hase
by a distinct groove, indicating the presence of a tooth-like ridge on the
shell, showing the generic position of the species; the surface has also heen
marked by spiral lines or ridges, fifteen or more in number, on the last
whorl near the lip, very perceptible on the surface between the whorls in
the cast.

"This species differs from any of the associated forms, by the angula-
tions of the volntions, and in the proportional size and form of the volutions
themselves. There is only a single authentically identified cast, and that
one imperfect in the upper part of the spire, but its features are so very
distinctive thef it may readily be distinguished from any other species in
the green marls.
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Formation and locality - 1n the blackish green inarls of the Lower Marl
Beds at Crosswicks, New Jersey.  In the collection at Rutgers College.

TURBINOPSIS CURTA, N, Sp.
: Plate xm, Figs. 3-6.
? Lunatic obtusivolva (Gabb) Conrad: Am. Joar. Conch., vol. 5, p: 45, PL 1,
Fig. 11.

Shell small, turbinate, with a short spire, showing in the cast only
about three volations in all; the last of which forms the great bulk of the
shell; volutions largest at the top and contracted helow to the sharp hase
hordering the umbilical cavity; this latter feature proportionally wide, indi-
cating a large nnbilicus in the shell; apertare elliptical, sharply angular
below and sharply rounded above; oblique and more rounded on the outer
than on the inner side; columellar lip not showing evidence of a tooth on
the cast, and probably destitute of such appendage; casts showing no indi-
cation of vertical folds or revolving lines.

This species differs from ol the others in the low spire, and the short,
broad form of the shell, by which features it may be readly distinguished
from them. Conrad’s figure above referred to seems alimost as if it might
have been made from one of the specimens figured on our plate, the spire
being only «a little lower, though there is doubt concerning it.

Formation and locality - 1Tn the Lower Green Marls at Crosswicks, New
Jersey. Collection Acad. Nat. Sci., Phila.,, and from the same position near
Trenton Falls, New Jersey. Collection at Columbia College.

TURBINOPSIS ELEVATA, . SD.
Plate x11, Figs. 16-14.

Shell of moderately small size as indicated by internal casts only;
spire elevated, consisting of but few whorls, which in the casts are widely
disconneeted, indicating a thick shell or whorls discomneeted in the shell
itself, which is most probable; volutions convex, rounded above and on the
periphery, but compressed and wedge-form below; aperture elongate-ovate,
rounded above, but wedge-shaped below; umbilical opening, in the cast,
quite large, smooth, not showing any indication of the spiral tooth-like
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ridge; surface of the cast showing rather distant vertical folds, but very
little indication of spiral strice, the shell being probably too thick for them
to be transmitted to the cast. '

This species differs from T. Hilgardi, as identified from New Jersey, in
the more elevated spire, larger umbilical opening, more rounded volutions,
and more distant vertical folds; from T plicate, herein described, in its
moré ventricose form, less oblique volutions, larger umbilical opening,
absence of tooth, and more distant vertical folds,

Formation and locality: In the Lower Green Marls at Crosswicks, New
Jersey.  I'rom the collection Acad. Nat. Sci,, Phila.

TURBINOPSIE MAJOR, 1. 8],

'.Plute xu, Figs. 15, 16, 21-23. ‘

Shell very large as compared with other species of the genus, the frag-
ment of a cast figured measuring over 13 inches across the body volution,
while the entire height has not heen less than 2} inches; volutions large,
heavy and massive, strongly rounded on the surface, and probably about
five in number; spire short, the apical angle having been about 60°, making
the height of the spire above the top of the body volution, when measured
on the back of the shell, about equal to the length of the body volution
from that point downward; aperture obliquely elliptical-ovate, as in other
species of the genus; colwnellar cavity in the cast very large, measuring
nearly half an inch in its greatest width, the lower edge being raised above
the general surface, indicating a noteh or groove at the base of the aper-
ture in the shell, with a rounded callosity above it, forming or representing
the tooth or fold on the columella; surface of the shell, as shown on the
surface hetween the volutions, marked by distant spiral ridges, at least on
the lower sides of the volution, and also by much more distant vertical
ridges or folds.

The specics as represented by the fr:l.gmlenfs in hand is so distinet in
size and proportions from any of the others recognized that it can not he
confounded with them, while its general features ave so marked that it will
be readily distinguished from any other shell found in New Jersey or else-
where. ' '
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Formation and Iocnlitj.- In the Lower Green Marls at the Neversink
Hills, New Jersey, collected hy Charles Sears, Esq. Collection at Rut-
gers College, New Jersey. There are also small casts closely resembling
it from J. S. Cook’s beds at Tinton Falls, New Jersey, which would pertain
to the Middle Marl Beds, but the identification is by no means certain.

TURBINOPSIS PLICATA, 1. S].
Plate x11, Figs. 1, 2.

Shell small, and known only from internal casts; spire elevated and
arect, composed of but few volutions, probably not more than three in the
shell; widely separated in the casts by the sutures and very rapidly increas-
ing in size; wnhilical opening very large and very distinetly marked, near
the base of the columella, by a deep, narrow groove, indicating the pres-
ence of a rather strong, tooth-like ridge at the base of the cohunella; eol-
umella concave, giving an elliptical form to the filling of the aperture which
nearly equals one-half the height of the entire cast, and is very oblique as
seen in front,, bit from the back appears rather patulose and spreading; sur-
face of the cast marked by mumerous vertical folds or plications, which ave
quite distinct on the cast and closely arranged; the outer half of the last
volution, however, does not retain them so distinetly.

This species may be distinguished from others of the genus by its erect
form, more slender spire and closely. aranged but distinct vertical folds,
which, although more nminerouy than those of some of them, are still much
more dista-nt_t]mn those on 7. Hilyardi. The spiral strize of the surface
are not retained on the cast except very slichtly on the inner swrface of
the upper volutions. _

Formation and locality: In the Lower Green Marls at Crosswicks, New
Jersey. In the collection Acad. Nat. Sci., Phila.
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PLEUROTOMID A.
Genus SUR.OULA H. & A. Adams.
SURCULA STRIGOSA,
Plate x111, Fig. 1.
Surcula strigose Gabb: Proc. Acad. Nut. Sci., Phila., 1876, p. 279.

Shell elongated, twreted, with an elevated spirve; the number of volu-
tions unknown, there being now in existence only a fragment of a speci-
men, consisting of part of the body volution and the nextabove; body volu-
tion proportionally large as compared with the other, concave on the upper
surface and gently convex on the middle portion, the anterior heak and
canad being absent; the next volution above the principal one subangular
at the upper third of its height and marked by ten or twelve strong, rounded,
vertical folds, and also hy moderately strong spival lines; while the bhody
volution has also been marked by the vertical folds, but less strongly than
the other, but iz closely covered by nearly equal, vertical and spiral lines
cancellating the entire surface; one of the latter, at the lower edge of the
concave upper surface, and another a short distance below, have heen
stronger, and those on the lower half of the volution are somewhat alter-
nating in size.

In Mr. Gabb’s description of this shell, which I suppose was drawn
from the same individual here used, he states that there are “perhaps
eight” volutions, and also says it is 3 inches in length. ‘T'he &pecimen
has probably been mutilated, or has possibly fallen in picces since the
description was made.  The specimen bears no label except that of locality,
which is Holindel, as given by Mr. Gabb. He also states that the speci-
men was loaned to him by Prof. G. H. Cook for description, and as this is
the only one found from that locality it is most probably the type. The
only species having any resemblance to it are those herein described as
Terricula elegans and T Leda, neither of which can easily he mistaken for
it and neither of which would appear to belang to the same genus, and are
readily distinguished by the absence of the coucave upper surface on the
body volution.
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Formation and loedlity: In friable green marls of the Lower Marl Beds.
at Holindel, New Jersey.  Collection at Rutgers College.

Genus CITHARA Schum,
CIrTiarRA MULLICAENSIS, n. sp.
Plato x111, Figs, 2-0.

Shell moderately large and robust for its length, with a short, obtusely
pointed spire and very large body. whorl, which constitutes nearly the
entire bulk of the shell; the spive, measuring from the swell of the body
volution wlten looking upon the front of the shell, forming abont two-fifths
of the entire height; volutions four and a half to five in number, short,
indistinetly marked and the sutures obseure; the hody whorl somewhat
“produced below, forming a short canal; aperture large, clliptical, pointed
above and notched below; and about equaling one-half the length of the
shell; surface of the shell marked with strong, longitudinal ribs, whicl are
quite distant and number only about ten on the body whorl; the ribs are
strong, sharply elevated, with concave interspaces, and with fine longitu-
dinal lines of growth marking the surfaces; and the wlole crossed by ele-
rated thread-like raised lines, distant and distinet, but most plainly marked
ot the ridges; on the internal casts, the most uwsual condition, the spire
is more elevated and the form less robust, with mmore distinet sutures and
the volutions more ventricose, while their surfaces are less strongly marked
by the longitudinal ribs, and no spiral lines are visible; no evidence of
markings can be detected on the columella, either on the shell or on the
cast. The outer lip of the aperture appears to have been slightly thick-
ened, but no evidence of internal strize exists.  The features of the notch
in the outer tip can not he ascertained.

I sce no reason to question the generic relations of this shell, although
some of the features are too obscure for positive description; those that
are retained seem too well marked for doubt.  The same remarks made
under G Crosswickensis in regard to generic references apply equally well
to this species.

Formation and locality : Tn the dark ferruginous layers at the buase of the
Lower Green Marls at Mullica Hill, New Jersey. State collection made
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by Dr. Britton, and one cast from the collection of Mr. Joseph McFarland,.
of Philadelphia.
Orriiara CROSSWICKENSIS, 1. 8P,

Plate xu1, Figs. 7, 8

Shell of moderate size or larger, subfusiform or turriculate, the spirc
as long as or longer than the length of the body volution and beak, only
moderately slender, the apical angle being about 30° to 35°, and the num-
ber of volutions propably about five; all the specimens being imperfect
and mostly casts, the exact number ¢an not he determined; body volution
Large in proportion to the others, quite ventricose in the upper part and
eomtracted helow to form the short heak; upper volutions only moderately
veutricose; suture, in the casts, strongly marked and the volutions rather
abrupt on the upper margin; aperture large, angular above, and more
sharply so below; columella strong, leaving & moderately large cavity by
its removal, which, in the most perfectly formed cast, shows evidence of @
single, rather strong, oblique plication on the Jower part; volutions marked
by distunt; strong, and angular vertical folds, extending from the suture to
near the hase of the beak on the hody volution, and from suture to suture
on the others, even on the casts; surface of the shell marked by very fine
transverse strice parallel to the folds, which are only slightly directed for-
ward in their lower part; and by extremely faint indications of faint thread-
like, raised, spiral lines, divided by broad flattened interspaces.

The specimens upon which this species is founded are partially easts,
with the shell preserved on a portion of the body volution of one of them.
Its substance is very thick and the vertical folds sharply angular. The
specios bears a very close resemblence to €. Mullicaensis hercin described,
but the shell is larger and has a more elevated spire, while the hody whorl
is larger in proportion, the spire more slender, and the sutures much more
distinct.  "The surface characters are much the same in both.  There may
be some question as to the proper generic reference of the spectes €. Mul-
licaensis, but the specimens are in such n condition of preservation that it
is impossible to tell just what they are.  Stoliczka, in the Pal. Indica, refers
very similar forms to Velulilithes Swains, and others, just as similar, to
Lyria Gray, but it does not seem to me that they are as nearly related to
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either of these genera, if the typical forms are considered, as they are to
Cithara ; therefore I have preferred to place them under this latter goenus.
Formation and locality: In dark green marl near the base of the Lower
Marls, at Crosswicks Creck, near New Egypt, New Jersey.  Collected by
Dr. N. L. Britton. The casts are very hard, black, shining, and brittle.

STROMBIDZ.

Genus ROSTELLARIA Lamuarck.

Among the casts of gasteropoda from the Lower Marl Beds in Neow Jer-
sey, are several species which appear to bel ong to this genus, differing from
those referved to Anchure in not presenting any evideuce of a dorvsal keel on
the outer half of the last volation or of spiral strize, and some of them even
not presenting evidence of vertical folds crossing tlne.uppur whorls.  Some
of these are perfect enough to he characterized, while many of them are
not.  Some occuir in numbers, while other forms are rcpfeseuted by only
single individuals. Among those distinet enough for characterization, and
represented by several individuals, T have considered the following forms
“lfOl‘t]ly' of notice and deseription:

ROSTELLARIA COMPACTA, 1. 8P,
Plate xmr, Figs, 18-21.

Shell of only a medium size or smaller, elongate ovate in forn, as casts,
with & moderately elevated spire, the apical angle of which varies but litile
from 30°; volutions four to five in number, quite compaetly coiled and very
moderately convex between the sutures, presenting evidence of a rather
thin shell; body volution large, forming nearly or quite one-half of the
length of the cast; moderately convex on the upper part, but rapidly con-
tracted below, apparently having been provided with a rostral beak of some
length; outer part of last volution extended upward at the upper edge to
near the top of the next volution above, as distinetly indicated on one of
the casts; aperture, as shown on the cast, narrowly elliptical, acute above
and pointed below; columellar cavity lefs by the removal of the shell rather
small; surface of the cast smooth,
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On one of the casts referred to this species there is a slight but very
well defined ridge near the hase of the volution similar to what would he
left. on a cast of Psewdolive by the groove representing the noteh near the
base of the Tip.  Whether it has been produced by aceident, or is an organic
feature of the specimen, T can not say; none of the others which 1 have
considered as of the same species show any indication of such a feature,
and I have been led to consider it as accidental.

Formation and locality: In the Lower Green Marls at Crosswicks and
Mullica Hill, New Jersey. Collection Acad. Nat. Sci,, Phila,, and elsewhere.

ROSTELLARIA SPIRATA, 11, Sp.

Plate x1m, Figs, 16, 17,

Shell small, slender, spire clevated with moderately convex whorls,
divided by very distinet sutures in the casts; apical angle 25° or more;
volutions six or seven, the last one forming rather less than half of the
entire length, exclusive of the anterior prolongation; aperture oblique,
clliptical ini outline, nearly or quite equally convex on the immer and outer
sides; columellar cavity smally straight, and smooth; Tast volution deflected
upward very slightly as it approaches the aperture; surface of the cast
smooth, without visible evidence of vertical folds.

The casts of this species differ from those of . compacta, in being
more slender, of smaller dimensions, composed of a greater number of
volutions which are more couvex, with larger or broader sutures, and in
having a shorter and abruptly contracted bo'dy whorl. The rostral beaks
are all imperfect, but they bear evidence of having had considerable length.

Formation and locality: In the Lower Marl Beds near New Egvpt, at
Crosswicks, and at. Upper Freehold, New Jersey. Collections Acad. Nat.
Sci, Phila, and Rutgers College; also from the same position at Mullica
Hill, New Jersey, in the collection at Columbia College, New York City.

ROSTELLARIA CURTA, n. 8p.

Plate x11, Figs. 9-13.

Shell small and comparatively short for a species of the genus; spire
short, the apical angle being about 45° in some specimens, and in other
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individuals ragher less; volutions conves, four or five in number, only four
inthe casts; sutures deeply marked, indicating a comparatively thick shell;
body volution large, half as long as the entive length of the cast, or some-
times three-fifths of the entire length; base of the hody volution extended
in {ront; aperture cqualing one-half the Tength of the cast; elongate ellip-
tical in outline, acute at the upper angle and the margin extending ahove
the line of the suture where the lip has extended upon the preceding volu-
tion; lower margin of the aperture prolonged and narrow; outer margin
more convex than the inner; columellar cavity rather large, indicating
strong and thickened columella, which as heen smooth and without any
indications of folds or markings; surface of the volutions marked by dis-
tant but not very strong vertical folds, which are only seen on the internal
¢ast upon careful examination; surface of the shell and features of the lip
and posterior canal unknown.

The casts of this species, although somewhat common at this one
locality, are not very readily distinguished from casts of Volutomorpha Kanci
Gabb, with which they oecur, and the only reliable features by which they
can be distinguished is the total absence of columellar folds or plications
il the extension of the aperture upon the. preceding volution when the
outling of the margin is preserved, which is not uncommon.  In size, gen-
eral form, and proportions they are \'er};‘similnr, this one heing rather more
ventricose on the body volution, especially in the upper half of its Iength.

Formation and locality: In the dark green layers of the lower Green
Marls at Crosswicks Creck, New Jersey.  Colleetions at Rutgers College.
Collected by Dr. N. L. Britton.

ROSTELLARIA FUSIFORMIS, 1. sp.
Plate xm1, Figs, 14, 15,

Shell small, slender, and fusiform; spire clevated and slender, the apical
angle being about 20° or 25°; valutions slender, slightly eonvex on their
exposed surfaces; four only preserved in the cast, hut there have been four
or five more above, making eight or more in all; body volution greatly
prolonged in front, forming a long slender beak with a proportionally strong
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axis, leaving quite a good sized axial cavity in the cast; aperture long and
narrow, pointed above and below, the upper canal heing extended upon the
preceding volutions to an unknown extent; volutions marked by numerous,
closely arranged, vertical folds, twelve or more to the whorl.

This is the most slender form yet noticed inthe New Jersey Cretaceous
tormations, and has heen more extended in front than any other. 1t secms
to have been a true Rostellurie as far as can be judged from the internal cast
alone, being destitute of any angulation of the body whorl, without evidence
of spiral strice, and provided with a long rostral beak and smooth columella.

Formation and locality: From the blackish layers of the Lower Green
Marls at Crosswicks Crock, near New Egypt, New Jersey.  Collected by
Dr. N. L. Britton, and is in the Rutgers College collection,

RosreLLariA HEBE, n., sp.
IiPlate x1v, Figs. 11-13, 14 ¥,

Shell moderately large, with an elongated conieal spire and rather short
hody whorl; volution Sl‘.l‘()?lg])-’ rounded in the cast, number unknown but
probably seven or more, the last one proportionately larger and more ven-
tricose than any of the others; base short but somewhat extended near the
columellar cavity, which is rather large, showing the axis to have heen
strong; upper part of the body volution largest and the lower part rounded
obconical, slightly extended below; aperture, as shown by the cast, of but
moderate size, narrowly elliptical in form, being nearly equally curved on
the outer and inuer sides; the outer side alittle the most strongly so; upper
and basal angles of the aperture acute; the upper one extended upon the
pl'eccdiing volution, causing the last volution, as it approaches the apertire,
to overlap that one somewhat as in many of the Strombide. Columella
smooth, without folds or ridges of any kind; suture hetween the coils of
the cast strong and deep, but separated by only a narrow space, showing
the shell at this part fo have been thin; the surface of the shell has heen
marked by spiral bands of considerable width, but their number: is not
determinable from the specimens at hand; there is, however, evidence of a
qﬁite strong one newr the center of the volutions, and indications of several
others, especially on the basal portion of the last volutions, but not present-
ing any angulation as in dnchura.
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This species, known from internal casts only, differs from all the other
forms from New Jersey in its greater size; greater angle of the spire; short,
ventricose volutions, which are strongly rounded with deep sutures; and in
the proportionally short, compact body volution.  There are very faint,
indications of vertical folds on the upper volations, hut too indistinet. to fig-
ure or count.  Casts apparently identical with this cccur in the Cretaceous
in Texas, but have not been described.

Formation and locality: This species is found at Mulliea Hill, New
Jersey, and a very imperfect cast appewrs to have come from Frechold, New
Jersey. Both are from the Lower Marls of the Cretaceous. Those from
Mullica Hill are from the highly ferruginous beds below the true marls.

Genus ANCHURA Conrad. -
ANCHURA ARENARIA,

Plate xtv, Fig. 10,

Rostellaria arenarune Morton: Syn. Org. Rem. Cret. ; D 48, Pl. v, Fig. 8.

Rostellaria ¢ arenarum {(Mort.) Meek: Check List Cret. and Jur. Foss., p. 20,

Rostellaria. arenarwm (D7 Orh.) Gabh: Proc. Acil, Nab. Sci., 1876, p. 298,

(ladius arencrum (Mort.) Gabb: Synopsis, pp. 54, 75.

Anchure arenarum -(Mort.) Meck: Geol. Surv. N. J., Newark, 1868, p. 729;
Gabh, Proc. Acad. Nat, Sci., Phila., 1876, p. 298,

The only New Jersey example of this species which T have seen is the
type specimen. Among all the collections examined none have appeared
that will satisfactorily agree with it. The specimen is a very imperfect
cast, and shows but indifferently the features of the species. It has been
a rather strong and robust form of about 2 inches in length, with strongly
rounded volutions, probably four and a half or five in number, and rapidly
decreasing in size upward; sutures very strongly marked; aperture nar-
row, but the lip is unknown and the rostrum apparently quite short; volu-
tions marked by ten or twelve vertical plications or folds whieh are strongly
marked on the largest part, but become obsolete at the sutures above and
below, while on the hody whorl they are not visible below the upper two-
thirds, the lower third being destitute of markings; on outer half of the
last volution the folds indistinct or obsolete; the folds appear to have
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been somewhat sigmoidal in their direction in passing from above down-
ward, being directed slightly forward in the lower part.

Mr. Gabb! cites Chemnitzin distans Conrad, from Tippah County, Misgis-
“sippi, as a synomym of this species, but I think wrongfully, as it appears
to belong to a group of shells entirely different from this one.

Formation and locality: In the Lower Marls of the Cretaceous of New
Jersey. No definite locality is given with the specimen, either in Dr, Mor-
ton’s original description or in the collection Acad. Nat. Sei, Phila., where
it belongs; but from the lithological character of the specimen, I should be
inclined to think it came either from Mullica Hill or from near Burlington,
New Jersey. |

ANCHURA ABRUPTA ?
Plate x1v, Figs. 1-3

Anchura abrupia Conrad ? Jour. Acad, Nat. Sci., Phila., 2d ser., vol. 4, p. 284,
Pl xuviL, Fig. 1; Gubb, Synopsis, p. 88, Meck; Check List Cret. and J ur,
Foss., p. 19,

Among the casts of this group of shells in the collection Acad. Nat,
Sci., Phila., there are two individuals from the brown sands near Burlington,
New Jersey, which are larger and have a more rapidly tapering spire than
A. pennate Morton, and which evidently represent a species distinet from
that one.  Although the general formi is much the same as in that species,
the vertical folds are more obligue, being directed forward in the lower
part, and the entire volution has been marked. by moderately strong spiral
lines, a feature which does not exist on any of the many casts of that
species which I have examined. The volutions also seem a little more
convex and the last one less extended below.  On the better preserved cast
of the two there are two quite prominent spiral ridges on the periphery of
the last volution which are about one-twelfth of an inch apart, and appear
to have corresponded to some feature of the lip. The lip has also heen
somewhat extended over the lower part of the preceding volution; but the
anterior portion is absent on both, so that the length of the anterior beak
can not be ascertained.

' Proc. Acad. Nat. Sci., Phila., 1876, p. 298,
MON XVIII—8
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The features of these casts as above described show considerable re-
semblance, in these specimens, to A, abrupta Conrad, as known in casts from
Mjssissippi, but are not sufficiently marked to afford a positive identifica-
tion.  Still, with the great resemblance hetween them here shown, 1 hes- ’
itate to consider them as distinct.

Formation and locality: In the brown sands of the Lower Marls from
near Burlington, New Jersey,

ANCHURA ABRUPTA Var. ACUTISPIRA, 11. Var.
Plate x1v, Fig. 4.

A single imperfect specimen of an internal east oceurs in the collection
Acad. Nat. Sci., Phila,, from New Jersey, but without more definite locality.
The spirc is ouly moderately slender, the apical angle being about 35°,
with rather compact volutions, closcly coiled, as seen in the cast, indicating
a rather thin shell, flattened in the direction of the spire, and have been six
or seven in number; the last one short, subangular in the middle, and
rather abruptly contracted in the lower part, and extended in a slender
point in front; the aperture trapezoidal and oblique; surface hearing dis-
tinet evidence of slender spiral lines, five of which are above the periphery
and an undetermined number below, but apparently of about the sume size
and proportion as those above the center.  There are also distinet, promi-

ment, vertical folds crossing the volutions, which arc directed slightly for-

ward in their passage from ahove in erossing the volution.  Twelve of these
folds mark the last volution as preserved on the cast, but above this they
are not readily determined, although they appear to be fully as numerous.
The last volution becomes more distinetly angular on the periphery as it
approaches the lip, although this latter feature is not preserved.

The cast differs in the angularity of the volutions and the shorter spire
from A. abrupta Conrad, as herein identified, but more particularly in the
fewer and stronger vertical folds and in the single carination marking the
last volution. This latter feature alone would not he reliable as a specific
feature, as the prominence of the angulations of this part of these shells is
usually very variable and they are often not very mucl developed until
quite near the lip. The other differences noted are, however, very marked,
and will readily distinguish it from those identified with A. abrupta.
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Formation and locality: The specimen is evidently from the Lower
Green Marls, although the locality indicated is only “Cretaceous, N. J.”
Collection Acad. Nat. Seci., Phila,

ANCHURA PENNATA.
Plate x1v, Figs. 7, 8.

Rostellaric pennate Morton: Synop., Org. Rem. Cret., p. 48, Pl. x1x, Fig. 9.
Gladius pennatus (Mort.) Gabb: Syuopsis, pp. 55, 77.

Rostellaria (?) pennate (Mort.}) Meek: Check List Cret. and Jur. Foss., p. 20,
Anchura pennala (Mort.) Meek: Geol, N. J., Newark, 1868, p. 720,

Shell elongate, spire elevated and consisting of from six to seven volu-
tions, which are only moderately convex between the suture lines, the
latter being well marked but not deep; apical angle not more than 30°,
but often less; last volution proportionally large and with a somewhat
extended rostral beak, slender and straight; lip broadly expanded and
extended in a narrow horder along the side of the beak to a point opposite
the base or swell of the volution, where it rapidly widens out into the broad
wing-like lip, which reaches somewlat over the next volution above but
apparently not forming a posterior canal. The outer posterior angle of the
expanded portion is prolonged into a narrow, recurved, fulciform process
of greater or less extent; volutions marked by oblique longitudinal folds,
which extend from suture to suture on all the upper volutions, but becone
obsolete just above the middle on the body portion of the last one, and are
entirely obsolete on the back of the expanded lip.  On the upper volutions
the folds are closely arranged, but on the lower they are more distant and
more strongly marked, while on the body part of the last one they are
quite strong and almost node-like, even on many of the internal casts,

"The species was originally described from casts obtained from Prairie
Bluff, Alabama, where they appear to he not uncommon as casts, and the
New Jersey specimens are usually in the same state of preservation, and
seldom show any remains of the expanded lip. I some of the marls,
however, this feature is oceasionally preserved, and I have before me three
individuals belonging to the collection at Rutgers College showing this
feature with some slight variations. One individual apparently has the lip
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extended along the side of the spire'to the second volution above, so as to
indicate the existence of a postevior canal If this is correct and not a
result of compression, it would remove it from the genus Anchura and ally
it more nearly with Helicaulux Gabb, which has the canal passing along
the spire to near its swmnit.  There is, however, a great diversity of opinion
as to the range of these genera, and T think that half the number which
now exist would better serve the purposes of classitication.  Stoliczka would
apparently place this shell and all its group under Alarie M. & L., but they
have no lip-like varices. :

Formation and locality: 1 find specimens of this species in collections
from various localities, judging from their characters, but most of them are
marked simply “New Jersey.” They are tound at Freehold, Mullica Hill,
Marlborough, Cream Ridge, and many other placed in the Lower Marls,
and are common in the Cretaceous in Alabama.

ANCHURA PAGODAFORMIS, 1. sp.
Plate x1v, Figs. 15, 16.

A single cast of a large species, evidently an dnclhra, comes from the
lowest layers of green sand in Monmouth County without more special
locality. Itis so marked in its character that I have thought it worth while
to designate it by name, in hopes that other and better examples may be
discovered before the work en the Marls shall be closed. The cast, without
anterior beak and lacking some four or more volutions of the apex, is nearly
3 inches in length, and considerably over an inch and a quarter in diameter
across the body volution. The volutions are very compactly coiled, indi-
cating a rather thin shell, and the lower volutions are rather flattened ver-
tically, the last one showing evidence of a depression a little below the
shoulder. Above, the coils are more rounded, from a thickening of the
shell on the inside. The aperture appears to have been constricted on the
back of the expansion, the cast being broken just at the beginning of
the widening portion and showing the commencement of the upward
expansion of the lip. No surface markings are visible on any part of the
shell. The center of the shell is perforated, but not largely so, indicating
a slender axis. The species differs from all others noticed, not only in its
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greater size, but in the vertical outer face of the volutions, and will be
casily identified by this charncter.

Formation and locality : In the Lower Mar]l Bed in Monmouth County,
New Jersey, and from the collection at Rutgers College.

ANCHURA SOLITARIA, N. Sp.

Plate x1v, Fig. 9.

Shell small, but with a comparatively elevated spire, consisting of
numerous convex volutions, the number of which ean not he determined;
aperture expanded into a broad wing-like lip, which is extended on the
upper side to just above the base of the next volution and has been strongly
recurved on the edge; opposite the middle of the aperture is an extended lip,
in the form of a slightly recurved, spine-like process of greater or less extent,

which corresponds in position to a strong, angular keel or ridge, which

marks the outer volution at about the middle of its height; also evidence
on the cast of a second keel or ridge at o little distance below the first
one; body of the volutions marked by numerous, closely arranged, ver-
tical folds, faintly seen on the cast; beak rather short.

This is the only species of the keeled section of this group of shells
that T have seen from New Jersey, although it is so abundant in the Cre-
taceous of other parts of the country. The cast of this one when deprived
of the expausion of the lip would be readily mistaken for that of A. rostrata
Gabh, hut the vertical folds are finer, and the lip at once distinguishes it.

Formation and locality: The only specimen observed is an imperfect
cast in a gray marl near the base of the Lower Green Marls, and was asso-
ciated with specimens of A. rostrata Gabb, collection Acad. Nat. Sei., Phila,,
marked ¢ Haddonficld, New Jerscy.”

ANCHURA (DREPANOCHILYS) COMPRESSA, 1. SP.

Plate xurr, Figs. 22-25.

Shell, as represented by casts, rather above a medium size, with a
moderately elevated spire and proportionally large body volution; apieal
angle somewhat varied as seen on different individuals, one specimen meas-
uring only about 80°, and another nearly 45°; volutions five or six (?) in
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number, nong of the specimens being perfect at the apex, leaving the mat-
ter somewhat in doubt; whorls moderately convex in the casts with well
marked and distinet sutures; the surfaces between them varying from
slightly flattened in the lower part of the spire to very round in the upper
whorls, indicating a thickened shell for the upper parts, and less thickened
below; body whorl rather large, the upper margin strougly directed upward
as it approaches the aperture, extending to or above the middle of the pre-
ceding volution before it hecomes free, and showing a strong rounded
ridge near the upper margin, where it begins to form the apertural projec-
tion of the lip, strongly compressed or flattened below on the back of the
whorl, while the lower part is quite abruptly contracted below to form the
anterior canal or beak, but without any indication of an angle. The
anterior beak or canal has heen slender, but its length is not determinable
from any of the specimens scen; aperture, as shown by the cast, narrow
in width, but elongated in an anterior and posterior direction, resulting
from the compression of the volution on the back; lip unknown; surface
marked by oblique vertical folds, which are munerous and strongly directed
forward in passing from above downward, becoming obsolete on the cast
Just below the position of the suture line, and entirely absent on the outer
half of the body whorl, as seen on the individuals in hand.

This species is of about the size of A. pennata Morton and has very
nearly the same apical angle. The vertical folds are, however, rather more
distant, the body whorl larger in proportion, and the spire rather shorter
generally; hut the principal difference is in the form of the body volution,
in the existence of the rounded ridge leading to the posterior projection, and
in the flattening helow.  No evidence of spiral lines or ridges exist on any
of the specimens which I have exanined.

Formation and locality: In the Lower Green Marls, at Mullica Hill and
Upper Freehold, New Jersey.  In the collection at Rutgers College and at
Columbia College.
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Goenus ALARIA Morris,

ALARIA ROSTRATA.
s

Plate x1v, Figs. 5-6. _
Rostellaria rostrafa Gabb: Jour. Acad. Nat, Sci., Phila., 2d ser., vol. 4, p. 390,
Pl vxvu, Fig. 7.
Gladius rostrafa Gabb: Synopsis, pp. 55, 77.
Anchura rostrata (Gabb) Meek: Geol. N. J,, Newark, 1868, p. 729.
Anchura ( Drepanochilus) rostrala (Gabb) Meek, Check List Cret. and Jur. Foss,,
p. 1%

Shell of only moderate size; spive elevated, forming an apical angle of
about 35°, hut somewhat variable in different specimens; whorls about six
in number, very slightly convex between the sutures, which are not very
strongly marked, and are ornamented by rather closely arranged vertical
folds, smaller, more numerons, and more closely arranged on the upper than
on the body whorl; those on the last whorl become smaller, shorter, and
more indistinet toward the expanded lip, on the hack of which they hecome
obsolete; on all the upper whorls the folds extend from suture to suture,
but on the last one they are marked only on the upper or larger parts; outer
lip expanded, forming a broad, wing-like extension which is prolonged below
along the moderately long rostral beak, and above is extended into an
obtusely pointed hook-like process from its outer upper border. This fea-
ture I have scen entive only on the type specimen, though several are hefore
me which show the expansion of the lip. No keel-like ridge marks the
back of the lip, as in most of the species of this group from the Cretaceous
heds of the Upper Missouri region.

This species may he distinguished from the others of the group from
New Jersey by its smaller size, smaller and more closely arranged vertical
folds, and proportionally shorter and more obtuse spire. There appears to
be a very great degree of variation among the specimens of this species in
the proportions of the spire, some of them heing very much more slender
than the rate of inerease mentioned above. There is also considerable
difference in the strength and number of the vertical folds, but none of them
approach in coarseness that of the most nearly allied forms associated with
it in New Jersey, from which this feature alone will readily distinguish it.

© Formation and locality: Tn the brown layers of the Lower Marls near
Burlington, New Jersey, where it appears to be a somewhat common species.
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CYPRAEID A

Genus CYPRAA Linneus.
CYPREA (ARICIA) MORTONI.
Plate xv, Figs. 1-3.
Cypre Mortoni Gabb: Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 4, p. 391, PI
Lxvii, Fig. 8 in text, 9 on plate; Synopsis, p. 48 ; Meek, Check List Cret.
and Jur. Foss., p. 19; Geol. N. I., Newark, 1868, p. 729

Mr. Gabb described this species principally from internal easts obtained
from Prairie Bluff, Alabama, at the same thme recognizing it in a cast from
New Jersey. That specimen I have before me, but it is so very imperfect
that only the generic features of the shell are retained beyond proofs of
its small size and evidence that it is an adult individual.  Being an internal
cast, but few features of a shell of this kind can be retained.  The speci-
men is about five-cighths of an inch in length and broadly ovate in outline;
the spire is flat and the cast most ventricose and largest about one-third of
the length from that cend, with the slightest indication of an angularity at
the point of greatest diameter on the outer half of the last volution. The
outer. lip shows the infolding to a slight extent, but no indications of the
fine crenulations of the lip nor of the opposite side of the aperture as men-
tioned in the original description is visible, as the substance of the cast
which would have filled the apertural slit is not preserved, hence they could
not be retained. The exterior of the cast is entirely smooth, as must neces-
sarily be the case in a cast of a shell of this genus.

As this is the only cretaceous Cyprea found in the New Jersey beds
there can be no question as to its identity; and as the specimen is altogether
too imperfect for comparison with those from the more southern localities,
not affording any specific features, it will be necessary to retain the name
given to it by Mr. Gabb until other material can be obtained for compar-
ison with that one to satisfactorily determine whether it may be the same
or not.

Formation and locality: In the blue marls of the l.ower Greensands,
Burlington County, New Jersey.
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DOLILD A,

Genus DOLIUM Lamarck.
Doriuy (DOLIOPSIS ?) MULTILIRATUM, 1. 8p.
Plate xv, Figs, 4-6.

Shell, as known from an internal cast, small, subglobose or broadly
pyriform; outer volution forming nearly the entire bulk of the shell; spire
low, rounded, the whole composed of about three whorls; sutures in the
cast quite strongly marked; heak of the last volution short and on the
back, searcely distinet from the marginal Iip, showing the existence of only
a very short canal; aperture large, fully five-sixths as long as the eutire
length of the shell; columella showing only a moderate cavity by its re-
moval, but giving evidence of a projecting part near the lower end on the
juside; otherwise the cast shows no twist of the columella; surface of the
cast marked by numerous spiral lines and firrows (about sixteen ridges can
be counted along the margin of the lip), and also by irregular transverse
wrinkles, parallel to the margin of the aperture; near ‘the aperture, on the
last volution, n sharp constriction indicating a strong varix, as if for the
thickening. of the outer lip, over which the spiral lines pass, and there is
a line of small pits, one on each rib, indicating node-like granules.

The cast presents every appearance of a species of Dolium, as far as a
cast would preserve the features of a shell of that genus. The canal, of
course, would not show the twisting or torfuous character on a cast, unless
the matrix of that part was preserved, which is not the ease in the present
instance. It may bo that it should be referred to Conrad’s genus Doliopsis,
hut his figure would lead me to consider it much more negrly a true Doliwm
if there is any difference of generic importance bhetween them. As Ido
not find that Conrad even characterizes the genus, T ean not tell what its
features may he except from his figure on Plate x, Fig. 15, vol. 1, An.
Jour., Conch. ; not having seen his types, I'was at first inclined to consider
this shell as congeneric with Meek’s genus Pseudobuccinum, hut on remov-
ing the inner whorls of the east T find there is a solid axis, indicating the
existence of a true columella, although rather slender, which feature Mr.
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Meek states does not exist in his shell, . Nebracensis, upon which the
genus was founded.  There is no other existing genus into which it seems
to fit as well as in Doliwm.

Tormation and locdlity: In a hard, blackish-gre.en pyritous marl of the
Lower Marl Beds at Frechold, New Jersey. Collection at Rutgers College.

Genus FICUS Rossean.

Frcus PRECEDENS, . sp,
Plate xv, Figs. 7, 8.

Shell small, pyriform; volutions about three, very venfricose, inflated
in the upper part, rapidly attenuated below and contracted to form a mod-
erately long, slender canal and beak, which is very slightly bent; spire low,
but the inner volutions distinctly showing above the outer ones, with a well
defined suture; aperture clongaté-elliptical, prolonged below to the end of
the canal, which is very narrow; swrface of the shell mwked by twelve
principal prominent, spiral carina, between which there is in each space a
single subordinate ridge showing on the cast; toward the lower part of the
volution and on the heak they are more equal in size, and on the body of
the volution the principal carina are nodose, or serrated, from the crossing
of transverse ribs which pass across the volution in a nearly straight line
parallel to the margin of the outer lip of the aperture. In a fragment of
the matrix, from near the inner part of the outer whorl the 1’}1‘incip;ﬂ spiral
ridges are scen to be sharply carinate, sl the transverse strie fine and
numerous; columella without ridges or folds of any kind.

The shell has had exactly the features of the recent forms of the genus
Ficus (Pyrule pars) and the cast shows that the shell has been extremely
thin and fragile, like the living ones of the genus, with & strongly reticu-
lated surface (a part of the matrix of the spire shows it to be strongly can-
cellated).  The columella has not been thickened to any degree, the space
left by the removal of the shell heing very narrow and the outer surface of
it smooth.  There are two or three species of gasteropods in the New Jer-
scy Cretaceous rocks, whicli may readily be confounded with this onc if not
carefully compared, especially Perisolax retifer (~= Fusus vetifer Gabh), but
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even this may be distinguished by the larger cavity left by the removal of
the columella, and by the greater thickness or strength of the beak. The
spiral ridges on this one are also more numerous and more sharply ele-
vated, while the decided alternation of size among them will serve as a
distinguishing feature. There is so great a similarity between this and
many Tertiary forms of the genus that I shall not attempt to institute com-
parison between them, as they would be useless as distingunishing features,
and I know of no Cretaceous species resembling it.

Formation and locality: In the marls of the Lower Beds at Holmdel,
New Jersey.  From Dr. Reiley’s collections.  The marl in whigh it occurs
is of a ferruginous white color resembling some of the limestone nodules

from the Lower Marls.

NATICIDZE.
Glenus NATICA Lamarck.
NATICA ABYSSINA.

Plate xv, Figs. 9-12,

Natica abyssina Morton : Syn. Org. Rem. Cret., p. 49, PL XfH, Fig, 13,
Gyrodes abyssine (Mort.) Gabb: Synopsis, p. 59; Proc. Acad, Naf, Sci., Phila,,
1876, p. 205,

Shell large, globose, with a flattened spire, the inner volutions of which
scarcely rise above the outer ones, and are only two and a half to three in
number; volutions rather ventricose and erect, ovate in a transverse sec-
tion; umbilicus large and open to near the apex of the shell; aperture
ovate, two-thirds as wide as long, and a little more convex on the outside
than on the inner margin, nearly equally rounded above and below; suture
well marked and deeply impressed.

The species is represented only by casts in the New Jersey localities,
so that the features of the surface are not known from within the State.
Mr. Gtahb cites it as coming from Patula Creek, Georgia, where, hie says, the
surface shell is preserved, but that it is perfectly plain. A single cast which
I have seen from New Jersey showed a deposit of ocher in the umbilicus
which appeared to represent the thickness of the shell in that part. It was
exceedingly thin and showed no callus or other feature of thickening.
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The species was originally described from Prairic Bluff, Alabama, where
the specimens are of large size and sometimes show evidences of the shell,
which must have been of considerable thickness, as they are frequently seen
to have been perforated by a boring sponge. 'The New Jersey casts differ
from those of . infracarnita Gabb, with which this species is usually con-
founded, in beiug less oblique, more erect, lower in the spire, the volutions
rounder and not carinate on the edge of the wide umbilicus.  The evidence
of its relations to the genus Gyrodes is not very strong.

Formation and locality: In the ferruginous layers of the Lower Marls
at Mullica Hill, and near Burlington, New Jersey, not a very common
species; also from the same position at Tinton Falls, New Jersey.  Col-

lection at Columbia College.

Genus GYRODES Conrad.
GYRODES ABBOTTIL.
Plate xv, Fig. 17.

Gryrodes Abbottii Gabl : Proc. Acad. Nat. Sci., Phila., 1861, p. 320 ; Meek, Check
List Crot. and Jur. Foss., p. 21; Geol. N. J., Newark, 1863, p. 729.

This species was described by Mr. Grabl from a single individual cast,
which retains around the summit of the outer volution remains of markings
which present the appearance of a series of undulations, or “oblique pliea-
tions,” having & backward direction in their passage from the suture line
across the body of the shell.  Aside from these markings there is not the
slightest difference hetween this and the ordinary casts of . abyssinis Mor-
ton, either in form or bulk. The specimen is_[:n'es.m‘ve(l in & ferruginous
gravel or very coarse iron sand, which fills the sutures and umbilical vty
and to o considerable extent obscures these features; so that a striet com-
parison is not possible without changing its appearance by clearing away the
adlhering material.  This [ have not ventured to do, as-the specimen is the
property of the Acad. Nat. Sci,, Phila, and the change would destroy the
features upon which the author of the species founded it, which T do not-
consider T have the right to do. T do not think, however, the species is a
valid one, but regard it as only an accidental form of Gyrodes abyssinus.  If
the adhering material were cleaned away, 1 think the cast beneath would
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be perfecily smooth on the top, as in Dr. Mortou’s specimens. 1 have,
however, given it a distinet specific reference and place in the volume,
that, in ease other specimens should be found, it may retain its individu-
ality as o species. -

Formation and localily - In coarse ferruginous sand of the Lower Marls,
at Mullica Hill, New Jersey.  Colleotion Acad. Nat. Sci., Phila,

GYRODES INFRACARINATA.
Plate xv, Figs. 13-16.
Natica infracarinale Gabb: Proce. Acad. Nab. Sci., Phila., 1861, p. 319.
Gyrodes infracarinate (Gabb) Meek: Geol., N. J., Newark, 1868, p. 729.

Shell, as shown by internal casts, large, depressed globular above and
truncate below by the broad umbilical area shortening the depth of the
shell; spire consisting of about four volutions, the last one of which forms
fully two-thirds of the bulk of the entire shell; volutions oblique, largest
below the middle, slightly flattened on the top adjacent to the suture, and
very strongly angular on the base boidering the very wide open umbilicus,
in which the volutions are exposed nearly to the apex; aperture large,
ovate, widest below the middle and truncate at the upper angle by the flat-
tening of the volution adjacent to the suture; columellar lip apparently
quite thin, and marked by a single spiral thread-like ridge on its inner sur-
face; outer lip sharp and thin and very strongly receding below, as seen in
a profile view; surface of the cast usually smooth, but sometimes showing
evidences of transverse strize of growth.

The New Jersey specimens of this species are all internal casts, con-
sequently the surface foatures are unknown. The casts indicate a strong
robust species, with rapidly inereasing volutions, which are short in com-
parison to their lateral dimensions, The suture is very strongly marked,
showing considerable thickening of the shell at the junction of the volu-
tions. The features of the wnbilicus are taken from specimens where the
filling of this part has been taken out of the cast and preserves the surface
markings, thereby giving the features in a perfectly reliable manner. The
examples seen from New Jersey are not as large as those of . abyssinus
from the southern localities, but they are found having a diameter of nearly
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1§ inches by o height of about 1} inches. The species differs from G
petrose in its greater size, more robust volutions, which are not so mueh flat-
tened on the upper half, therehy giving a rounder and less oblique form
The wmbilicus is also Lager in proportion and the shell more angular on its
Jower margin, 1t differs from G abyssinus Morton in being less erect or
more oblique, and in the angularity of the margin of the umbilicus.

Formation and locadity: It is found in the Lower Marls near Btirliugt(m,
and at Mullica Hill, New Jersey.

(G YRODES CRENATA.
Plate xvi1, Figs. 5, 6.

Natica (Gyrodes) erenate Conrad : Jour. Acad. Nat. Sci., Phila., 2d ser,, vol. 4,
P. 289,

(r’y‘r'odes crenate (Conrad) Gabb: Synopsis, p. 60: Mceek, Check List Cret. and Jur.
Foss., p. 21.

Shell below a medium size, broadly patulose in form, with a depressed
spire and a very broad open umbilicus; volutions four or five, obliquely
spreading and subangular below; inner whorls scarcely raised above the
outer one, but very perceptibly distinct from the effects of a band of elevated
crenulations or transverse nodes which marks the top of the volutions just
below the suture line and forms a very decided ridge around the spiral por-
tion of the shell, rendering the different volutions easily distinguishable;
the broad umbilicus, limited helow by a narrow, elevated, rounded ridge at
the base of the volution, is also marked within by a less distinet carina
alittle below the middle of its depth; aperture oblique, traneated above by
the flattening of the volution hotween the suture and the line of nodes
which marks the volutions, and somewhat angular below; the angulation
corresponding to the position of the rounded carina-like ridge at the hase
of the volution; surface of the shell marked- by fine lines of growth corre-
sponding to the margin of the aperture and passing over the line of nodes
on the upper swrface of the volution.

The specimens of this species which I have seen do not exceed seven-
eighths of an inch in their greatest dinmeter, and all are more or less dis-
torted Ly pressure.  They closely resemble in form G. petrosa Morton, but
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have a much broader umbilicus, and are more angular at the base of the volu-
tion.  "They correspond in nearly all particulars, s to form, with G- abyssinus
Morton'’s sp., but have a broader truncation or flattening of the upper surface
of the volution, are less ercet in form, and differ in the crenulated sides of the
upper swrface.  In this last feature they correspond very closely with what
the young shell of ¢ Abbatti Gabb ought to he, and also in the form of the
wmbilicus and obliquity of the shell, and 1 am not sure that they are spe-
cifically distinet, though the small number of individuals of each species
whiclh I have seen render it difficult to determine with certainty, . Abbotti
being a large shell. _

Formation and locality: In the micaceous clays below the Lower Marls
of the Cretaceous formation, at Haddonfield, New Jersey.

(YRODES PETROSUS.
Plate xv1, Figs, 1-4,

Natica petrosa Morton : Synop. Org. Rem. Cret., p. 48, Pl. x1x, Fig. 6,

Gyrodes petrosus (Mort.) Gabb: Synopsis, p. 61; Proc. Acad. Nat. Sci., Phila.,
1876, p. 295; Meek, Check List Cret. and Jur. Foss., p. 21; Geol. N, J.,
Newark, 1868, p. 720.

Gryrodes alveate (Conrad) Gabb: Proc. Nat. Sei., Phila., 1876, p. 205.

Natica alveate Conrad : Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 4, p. 289, PL
XLvi, Fig. 45.

Shell (as seen in casts) of medium size or smaller, obliquely oval or
depressed and somewhat patulose, with a low spire; the entire adult shell
having three to three and a half volutions, the last of which forms the
greatest bulk of the shell; volutions obliquely compressed from above,
largest helow the middle, often slightly flattened on the upper half and with
a distinet flattened space bordering the suture; aperture large, very oblique,
strongly receding below as seen in profile on its edge; semilunate in out-
ling, rounded below and slightly acute above, somewhat modified in the
upper part by the intrusion of the preceding volution; umbilicus large,
broadly patulose within, and apparcntly without callus; peristome thin,
and the substauce of the shell also apparently slight; surface of the shell
unknown, '
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Among the cxamples which I have seen of this species there is but
little variation except in size, and not much in this respeet among the adult
sl‘)écimens. It is very veadily distinguished from the other naticoid shells
of New Jersey, except N. abyssine Morton, by its oblique patulose form, and
from that one by its smaller size and by the flattened space below the suture,
which is a very distinctive feature as compared with any of the associated
species.  The broad, open wnbilieal cavity which appears to have been en-
tirely destitute of callus or thickening of any kind, or even of reflection of
the columelln, and with a somewhat angular margin, will also be a distinetive
mark.  Externally it has some resemblance to Gyrodes Alabamiensis Whitf.,
from the liocene, but is more oblique and not so clevated; but in the um-
bilical area it is entirely different.  Perfect shells from Texas show the sur-
face to be marked only by fine concentric lines of growth. @, alveata Con-
rad?® appears to be the same species, and the figure given a very good one.

Formation and locality: Dr. Morton’s type specimens were from Prairie
Bluff, Alabama, where it is not uncommon. All the New Jersey specimens
vet seen are cither from Mullica Hill, near Mount Holly, or Crosswicks
Creek. It also oceurs in many nlaces in Alabama, and in a very perfect con-
dition “in Texas.

GYRODES ALTISPIRA.
Plate xvi, Figs. 7, 8.

Lunatia ? altispire. Gabb: Proc. Acad. Nat. Seci., Phila., 1861, p. 320; Meek,
Check List Cret. and Jur. Foss., p. 20.
Lunatia altispiva (Gabb) Meck : Geol. N. J., Newark, 1868, p. 729. _

The internal easts which I have placed under this species are about
three-fourths of an inch in height, and about half an inch in diameter on the
bady whorl; the form is crect and the spire elc%ntcd, with about three and
a half volutions, the last one furming two-thirds of the entire height, and
by much the greatest bulk of the shell; summit of the body volution
squarely truncate or flattened adjacent to the suture, and a little flattened
below, thus forming a rather distinct angle on the top of the volation; the
umbilicus is small, but open, and without thickening or callus; base of the

'Am. Jaur, Conch., vol. 1, p. 203, Pl, xxvu, Figs. 9, 10,
?Jour. Acad. Nat. Sci., Phila., 2d ger., vol. 4, p, 289, PL. xLvI, Fig. 45,

NEW JERSEY GEOLOGICAL SURVEY




- GASTEROPODA OF THE LOWER GREEN MARLS. 129

volution bordering the umbilical opening obsoletely angular or very sharply
rounded; aperture clongate-ovate, widest below the middle; surface un-
known.

This species 1s very closely-related in general form to Lunatia Halli of
the same author, but the flattening of the top of the volution separates it
from that genus, and places it in Gyrodes, as intimated by the author in the
original description of the species. Tt is much less common than L. Halli
and smaller in size, besides having a lower spire, and is perhaps a little less
erect, although in this latter feature they are so nearly alike that it is diffi-
cult to pronounce between them. _

Formation and locality: In the Lower Green Marls at Mullica Hill,
New Jersey. Mr. Gabb's types were from Crosswicks, New Jersey.’

GYRODES OBTUSIVOLVA,
Plate xvI, Figs, 9-12,

? Gyrodes obtusivolve Gabb: Proc. Acad. Nat. Sci., Phila., 1861,.1). 320.

Gyrodes ? obiusivolva (Grabb) Meek: Check List Cret. and Jur. Foss., p. L
Gryrodes obtusivolve (Gabb) Meek: Greol. N. J., Newark, 1868, p. 729.

Lunatia obtusivolve (Gabb) Conrad: Am. Jour. Conch., vol. 5, p.45, P1. 1, Fig, 11.

Shell, as known from internal casts, of moderate size, somewhat erect,
obliquely subglobose with a moderately elevated spire, whorls three or
threo and a halt, the outer ones flatly truncate on the top adjacent to the
suture line, the truncation being strongly marked and angular at the mar-
gin. On fully grown specimens it is nearly an eighth of an inch in width
on the outer half of the last volution; aperture oblique, ovate, widest below
and truncated above by the flattening of the upper surface of the volution;
umbilicus, as seen in the casts, small, indicating a slender, almost if not
entirely solid eolumella; margin of the umbilical depression not angular;
surface of the shell, as seen on fragments remaining attached to the casts,
marked by fine transverse lines of growth.

This species is closely allied to G. petrosa Mortow's sp., but is more
erect, less spreading or patulose-on the last volution, and has a more ele-
vated spire and smaller umbilical cavity in the cast. As seen in its usual

condition it is intermediate in form between G. petrosa and Lunatia Halli
MON XVIII—9
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Gabb, and may be distinguished from the latter by the flattening of the
upper surface of the volutions, generally seen only on the outer ones, the
others heing rounded on the top, probably from the thickening of the shell
on the interior surface, and also by the very much smaller umbilical cav-
ity and lower spire.  Mr. Conrad' refers the species to the genus Lunatia,
but so far as the casts show T am inclined to consider it as a Gryrodes.

Formation and locality: Mr. Gabb does not assign any locality to his
specimens under the original deseription, but they would appear to have
come from Mullica Hill, New Jersey. The specimens here used are from
Upper Freehold, New Jersey, and all are fromn the Lower Marls. Another
individual in the collection Am. Mus. Nat. Hist. is from New Egypt, New
Jersey

' Genus LUNATIA Gray.

Lunaria HaLLL
Plate xv, Figs. 13-16.

? Lunatia Halli Gabb: Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 4, p. 391; Meek,
Check List Cret. and Jur. Foss., p. 20; Geol. N. J., Newark, 1868, p. 729.

Euspira Halli Stoliczka: India Geol. Surv., Pal. Indica, Cret. Fauna South. India,
vol. R, p. 296.

Shell of moderate size, with an elevated spire composed of about four
or four and a half volutions in entire specimen, and much resembling a
Paluding in general appearance; elevation about once and a half as great as
the diameter of the last volution, and the last volution when measured on
the apertural side forms about three-fourths of the entire height; volutions
convex, not inflated, but regularly rounded, with a well marked suture in
the casts, the only condition in which they are known from New Jersey,
but which does not indicate a flattening at the top in the perfect shell; aper-
ture elongate-ovate, acutely rounded below and somewhat sharper above
than below, the greatest breadth being below the middle; base of the last
volution sharply rounding into the umbilical cavity; umbilical opening i
the cast small, not extending ahove the lowest volution, and showing no
evidence of any thickening or callus of any kind; surface unknown.

! Am. Jour. Conch., vol. 5, p. 45,
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This species is the most elevated form found in the New Jersey marls
and is at the same time the most erect. It closely resembles Gyrodes altispira
of the same author, and in internal casts can be distinguished only by the
very slight flattening of the volution adjacent to the suture, and perhaps in
a very slightly greater rotundity of the body volution of that species. So
far as can be ascertained from the specimens in hand, there has been no
thickening of the columeliar lip to form a callus or any marking on it what-
ever, and the substance of the lip has been rather thin.  Mr. Gabb compares
it with N. paludineformis H. & M., from the Upper Missouri region, which
it very closely resembles, and speaks of its open umbilicus. This is not to be
considered as meaning a wide open wmbilicus, but one not solid as in that
species. '

Formation and locality: In the Lower Green Marls at Mullica Hill, near
Burlington, near New Egypt, and other places in New Jersey.

Genus AMAUROPSIS Mérch.
AMAUROPSIS MEEKANA, 0, sp.
Plate xv1, Figs. 22-25.

Amauropsis paludineformis (in part) Gabb: Synopsis, p. 88; Proc. Acad. Nat.
Sci., Phila., 1876, p. 296.

Not Amauropsis paludineformis (Hall and Meek) Meck: U. S. Geol. Surv. Terr.,
Invert, Pal., vol. 9, p. 318, PL x1x, Fig. 15.

Not Naticu paludinefornis Hall and Meek: Mem. An. Acad, Arts and Sciences,
Boston, new series, vol. 5, p. 389, Pl 111, Fig. 3; D’ Orb,, Prod. Pal., 1850,
vol. 2, p. 312

Shell of medium size, elongate-subovate; spire moderately elevated,
only about two-thirds as high above the aperture as the length of the aper-
ture; volutions five or five and a half in the largest specimen; ventricose,
with distinet, well marked sutures, which are very slightly channeled;
body volution more distinetly ventricose than the others; axis solid; aper-
ture ovate, acute at the upper end, rounded and slightly cffuse below;
outer lip thin and sharp; columella somewhat thickened by the deposit of
the lip, and grooved below the margin of the deposit, but not umbilicate;
surface of the shell marked by proportionately strong, transverse lines of
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growth, which are exceedingly irregular; and also by fine, even, corrugated
spiral lines crossing them.

This species is vory closely related to Amewropsis palwdineformis H. &
M., but is a more robust shell, with a shorter spire and a proportionally
Jarger and stronger body volution. This gives it a larger aperture, morc
ventricose volutions and more compact spire. The surface characters are
almost identical, but differ slightly in having the spiral lines more closely
arranged. It seems to have been generally identified with that species, but
when critically compared is found to be quite distinct, as among forms
which are so restricted in general features.

Trormation and locality : Tn the micaceous clays helow the Lower Green
Marls, at Haddonfield, New Jersey.  Collection Acad. Nat. Sci., Phila.

AMAUROPSIS PUNCTATA,
Plate xvi, Figs. 17-21.
Phasianella punctate Gabb: Jour, Acad. Nat. Sei., Phila., 24 ser., vol. 4, p. 299,
PL xvviy, Fig. 3; Synopsis, p. 67, )
Hutropia (?) punclale (Gabb) Meek: Check List Cret. and Jur, Foss,, p. 18;
Geol. N. J., Newark, 1868, p. 728.

Littoring punclate (Gabb) Meck: Geol. N. J., Newark, 1868, p. 720,
Compuare Admuuropsis paludineformis Hall and Meek.

Shell small or of medium size, with an clevated spire which has an
apical angle of from 40° to 45°; volutions four to five in number, very
ventricose, with deep, well marked sutures, which are slightly channeled
on some of the specimens; aperture round ovate, slightly pointed above and
rounded below; rather less than half the lengtl of the shell in casts or par-
tially exfoliated individuals; columella slender and solid, and in the cast
showing only a slight perforation from tho removal of the substance of the
axis; surface of the shell marked by fine impressed spiral lines of puncta-
tions on the type specimen, but on casts or partiall y exfoliated individuals
this feature is not visible.

This shell may be distinguished from A. Meckana herein described, by
its more slender form, ligher spire, proportionally smaller and shorter body
volutions, and the more distinetly rounded upper volutions, the two spe-
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cies when placed together being very distinct. It is very closely related
to A. paludinaformis, Natica paludinaformis, H. & M, having a much greater
resemblance to it than the one herein described as A. Meckana, although
that one has heen commonly identified with it. This has probably arisen
partially from the fact that this one, having originally been described
under the name Phasianclle, was so far removed systematically from the

Naticidze, to which it really belongs, that it would scarcely be thought

necessary to compare them, or even occur to one to do so.
Formation and locality: In the lower layers of the Lower Green Marls,
at Mullica Hill. New Jersey. Collection Acad. Nat., Sci., Phila.

TROCHID A.
Genus MARGARITA Leach.
MARGARITA ABYSSINA.
Plate xviI, Figs. 1-5.

Solarium abyssina Gabb: Proc. Acad. Nat. Sci., Phila., 1860, p. 94, Pl. 11, Fig. 9.

Architectonica abyssina Gabb: Synnpsis, pp. 39, S0.

Margarite abyssina (Gabb) Meek: Check List Cret. and Jur, Foss., p. 18; Geol.
N. J., Newark, p. 728.

Shell small, not exceeding lhialf an inch in its greatest diameter; spire
moderately elevated, the apical angle being about 70° or 75°; volutions
four to four and a half, very veutricose, giving a cireular section when
broken across; suture deepand well marked, while the whorls in the inter-
nal cast are closely appressed and slightly imbedded into each other, show-
ing the shell to be thin; also seen where the cuast rests partially in the
matrix, the space left by the removal of the shell where no compression
has occurred being barely perceptible; umbilicus broad and open, showing
several of the volutions within; surface marked by very fine, even, spiral
lines over the entire shell, with an apparent stronger line on the periphery,
and crossed by finer lines of growth which are bent backward in crossing
the volution, cancellating the surface.

In Mr. Gabb's original description the swrface structure was not given,
as he had not heen able to find ore than the internal cast, but among the
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specimens from Burlington, where I have separated them from the matrix
s0 as to get the impression of the shell as left in the fine sa'ud, they are seen
in a very perfect manner. The lines are exceedingly fine and threadlike,
but regular and distinct. ..

Formation and locality: As yet I have noticed the species only from the
vicinity/of Burlington, New Jersey. Mr. Gabb's specimens were also from

the same county.
Genus MARGARITELLA M. & H.
MARGARITELLA ABBOTTL
Plate xvii, Figs, 12-15,

Architectonica Abbotti Gabb: Proc. Acad. Nat. Sci., Phila., 1861, p. 321.

Margaritelle Abbotti (Gabb) Meek: Check List Cret and Jur. Foss., p. 1§; Geol.
N. J., Newark, 1868, p. 728, i ‘

Pleurotomaria erotaloides (Mort.) Gabb: Synopsis, p. 69, and Cirrhus crofaloides,
P- 47.

Solariella Abbotti (Gabb) Stoliczka: India Geol. Surv., Pal. Indica, Cret. Fauna
South. India, vol. 2, p. 367.

Shell of medium size, subdiscoid with a very low, depressed-convex
spire and nearly flat base; volutions four or five, rather slender, coiled
one below the other, their upper surfaces rounded, with deep suture line,
keeled on the periphery in the cast, and very depressed convex on the lower
side between the abrupt, moderate sized umbilicus and the outer angle ;
margin of the umbilicus abruptly rounded and the opening less than one-
third of the eutire diameter of the shell at any given point; upper surface
of the volutions marked by closely arranged, but distinetly marked trans-
verse undulations, which extend from the suture outward to about one-third
of the width of the volution, and appear to have been directed slightly
hackward in their course; surface texture of the shell composed of fine spiral
lines and finer transverse lines; section of the volution narrow ovate,
three-fifths as high as wide, rounded on the inner end and acute on the outer
margin.

The above description is taken from the Mullica Hill specimens in the
Acad. Nat. Sci., Phila., which are partially Mr. Gabb’s types. A comparison
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of the above with Mr. Gabb’s description, however, will show considerable
difference between them, owing to the fact that he included two entirely
different shells under his specific name, and drew his characters partly from
each. The two shells, however, belong to entirely distinct families. He
does not appear to have noticed the transverse furrows of the upper part
of the volutions of the Mullica Hill shells, unless he included them in his
“revolving and longitudinal, depressed lines, producing a cancellated ap-
pearance,” which is not probable. This shell is readily distinguished from
the Timber Creek species, which is described in this volume under the name
Plewrotrema solariformis by the more depressed spire, absence of lateral
sloping face to the volutions, and by the form and size of the umbilicus.
Dr. Morton’s Cirrus crotaloides, Synopsis . 49, Pl. x1x, Fig. 5, is much more
nearly related to it; but from specimens of that species from Alabama, it
differs remarkably on the basal surface, that one having a broad spreading
or open surface below.

Formation and locality: In marls of the Lower Beds at Mullica Hill,
and at Crosswicks Creek, near New Egypt, New Jersey. 1 have also seen
examples of it from P'raivie Bluff, Alabama, and Mr. Gabb also recognized
it from that place.

ONUSTIDA.

Genus XENOPHORA Fischer.
XENOPHORA LEPROSA.
Plate xvu, Figs. 16-19.

Trochus leprosus Morton: Synop. Org. Rem. Cret., p. 46, PL. xv, Fig. 6.
Phorus leprosus (Mort.) Gabb: Synopsis, p. 85; Meeck, Check List Cret, and Jur.

Foss., p. 18.
Onustus leprosus (Mort.) D'Orb., Prod. de Paléont., vol. 4, p. 222; Meek, Geol. N.
J., Newark, 1868, p. 728.

Shell small or below a medium size, trochiform, or broad conical; the
spire having an apical angle of less than 90°; base flat or concave, usually
more or less depressed in the center, with the margin of the volution more
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or less rounded, and in old individuals sometimes distinetly rounded; casts
showing a small umbilical perforation, but the axis probably solid in the
shell; volutions probably seven or eight, but in the casts the upper ones
are usually absent and seldom show more than four or four and a half;
one small speciméu retaining the upper whorls, to the number of four and
a half, measures only five-eighths of an inch in diameter. This one, if con-
tinued below to the size of the larger one figured, would possess at least
eight volutions; whorls obliquely flattened on their surfaces in the direc-
tion of the spire, with only a small portion of their edges rounded or ver-
tical, and the surface deeply and abundantly scarved by the cicatrices of
foreign substances which have been attached to the surface of the shell
during life; aperture compressed, transversely ovate or trapezoidal, and the
outer margin much prolonged

This seems to be a not uncommon shell at some of the localities of the
Lower Marls, but is seldom found except in fragments; the upper portion
nearly always being absent, and the cast often looking as if these parts had
been filled up or absorbed, rather than that the casts had been mutilated.
I preswme the upper portion of the whorls were in many cases cut off by
partitions deposited across them, which would give the casts their present
ﬂ:pl)e{hl'ﬂ.llce. .

Formation and locality: In the Lower Green Marls at Upper Freehold;
in the brown marly layers of the same horizon near Burlington; also at
Crosswicks Creek and at Mullica Hill, New Jersey. The type of the
speeies was from Prairie Bluff, Alabama, from which locality I have seen
namerous specinens.

Genus ENDOPTYGMA Gabh,
ENDOPTYGMA UMBILICATA.
Plate xvi1, Fig. 20.

Phorus umbilicatus Tuomey: Proc. Acad. Nat. Sei., Phila., 1855, p. 169.
Endoptygma wmbilicate (Tuom.) Gabb: Proc. Acad. Nat. Sci., Phila., 1876, p. 302.

Shell rather below a medium size, spire broadly conical, with an
apical angle of about 80°, and composed of about four volutions; base
flat or slightly concave, and in the cast showing a small open umbilical
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perforation, representing the comparatively slender solid columella; the
base of the cast is marked by a rather deep, narrow, spiral groove, about
one-third to one-fourth of the width of the volution from the umbilical
cavity, marking the position of an internal spiral ridge at this point on the
inside of the basal portion of the shell; volutions flattened in the direction
of the spire, with moderately distinet suture lines separating them in the
easts; their surfaces closely and deeply scarred by the attachment of foreign
substances to the outside of the shell during life.

This species has generally been considered the same as the Trochus
leprosus of Morton, Xenophera leprosus of this work, but was described as a
distinet species, first by Dr. Tuomey, and subsequently made the type of
the genus Endeptygma by Mr. Gabb. I do not think it is always an easy
matter to distinguish them, as the groove may not always be present, and
in other respects there are no constant differences that I can discover. On
one large cast, which I have referred to Morton’s species, there is an indica-
tion that the apertural ridge was just appearing, while in the younger
stages of the shell no evidence of its existence appears. In much younger
individuals of this form it is strongly marked. It may be that both forms
should be referred to the same species, in which case the present genus
would have to be abandoned.

Formation and locality: In marls of the Lower Beds near Burlington,
New Jorsey.

SCALARIID .

Genus SCALARIA Lamarck.
ScALARIA (OPALIA) THOMASI?
Plate xvin, Fig. 1.
Seala (Opalia) Thomast Gabb : Proc. Acad. Nat. Sci., Phila., 1876, p. 296.

Shell slender, turreted, whorls numerous, closely coiled and very ven-
tricose, with rather close sutures, numbering seven or more in a specimen
of less than seven-eighths of an inch in length; apical angle less than 30°,
probably not more than 25°, the specimen being too imperfect to allow of
positive measnrement; aperture apparently round and the base of the voln-
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tion slightly carinate, and the axis imperforate; surface marked by numer-
ous slender, longitudinal ribs or varices, which are erect, closely arranged,
and directed obliquely backward in passing from the upper to the lower
side of the volutions; minute surface structure not visible on the specimen
in hand. )

The specimen which I have used in the above deseription is quite im-
perfect, and does not possess many of the specific features of the shell
above named, consequently I am in doubt as to the correctness of the iden-
tification; but as far as the features are retained they agree very well with
those given by Mr. Gabb. Mr. Gabb’s specimen was also quite imperfect,
and were it not for his statement that it caune from the white limestone, 1
should have supposed this one to have been his type, as it is from the col-
lection Acad. Nat. Sci,, Phila. This one, however, does not show any trace
of the umbilicus, nor of a thickened lip. It differs very materially from
S. Sillimani in its smaller apical angle, being a more slender shell; by its
shorter volutions and more compact form, and by the more numerous lon-
gitudinal folds or varices, they being neatly or quite double those of that
one in number.

Formation and locality: The specimen used is from dark-colored green-
sand, apparently of the Lower Marls, and is labeled “Cret. N. J., Abbott,”
below which is added in pencil “Scale Sillimani,” all in what I should take
to be Mr. Conrad’s handwriting. The identification with S. Sillimani is
certainly an error. Mr. Gabb’s specimen, he says, was from the white
limestone of New Jersey, which I take to be the white limestone nodules
from the Lower Marls.

SCALARIA SILLIMANI.
Plate xvui, Fig. 2.

Scalaria Sillimani Morton : Synop. Org. Rem. Cret., p. 47, PL. xi, Fig. 9.’
Seale Sillimani (Morton) Gabb: Synopsis, p. 79; Meek, Check List Cret. and Jur.
Foss., p. 20.

Shell of medium size, measuring nearly one inch in length and rapidly
tapering, the apical angle being about 30° or 35°; volutions five or more,
very round and full, but closely compacted; the suture line deep and
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sharp, but close; aperture (as shown on the only specimen in hand, which
is a matrix containing the shell of one side of the specimen in place and
from which a gutta-percha cast is taken for deseription and figure), is
round, but the margin is not preserved; surface of the shell marked by
oblique varices, which have a slightly backward direction in crossing
from the upper to the lower side of the volution; the varices are thin and
recurved, and number eight on one-half of the c¢ircumference of the last
volution, but decrease somewhat in number toward the apex of the spire;
axis imperforate, the base of the last volution bordered by a raised carina,
below which the varices do not appear to extend. So far as can be ascer-
tained from the specimen, I should judge that the varices were slightly
produced in the upper part to form subspines around the base of the pre-
ceding volution. T'he minute surface character of the shell can not be ascer-
tained from the specimen in nse, as only the inside of the substance is
revealed, but Dr. Morton describes it as marked by “very minute spiral
striee,” which one would suppose would naturally be the case. Mr. Gabb
also speaks of it having “much finer” revolving strize than his Scale (Opalin)
Thomasi, which is also a New Jersey species, and says that “each rib is
reflected back into a little lip or notch at the angle of the basal carina.”

This is readily distinguished from 8. annulate Morton, by the more
slender spire and by being a very much smaller shell, with an imper-
forate axis, that one having a wide, open umbilicus. The shell has so
exactly the form, ﬁtper, size, and style of varices as S. Sillimant as given
by Dr. Morton, that I have not hesitated to identify it with that species,
although the type of it was an Alabama shell. I have not seen specimens
of S. Sillimani from Alabama in a good state of preservation, however,
and may be in error.

Formation and locality: In the Lower Green Marl near Holmdel. Col-
lected by the Rev. Dr. Reiley. - Dr. Morton’s specimens were from Prairie
Bluff, Alabama, but this specimen certainly can not be distinct from the
one figured by Dr. Morton.
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SCALARIA HERCULES, 1. Sp.
Plate xvur, Fig, 12.

Shell of large size, robust in proportions, number of volutions unknown
but compact, comparatively short, not very ventricose and closely united
at the suture lines; apical angle 20° to 25°, giving mther—elongated spire;
volutions crossed by from twelve to fourteen very strong vertical varices,
which form thick rounded ribs, rather closely arranged, and each marked
by two rounded tubercles, one just below the upper suture line and the
other near the lower suture line; also a central line of smaller ridge-like:
nodes intermediate between the other two, apparent on the last volation,
marking the position of a spiral carina on the center of the volution, while
other spiral carine cross the upper and lower lines of nodes, and on the
base of the last volution the usual carina swrrounding the umbilicus is also
marked by a thickening of the vertical ribs, but without forming distinet
ribs; form of aperture and intermediate surface structure undetermined.

This species seems to be a true Scalaria and has been one of the largest
and most robust of its kind. The vertical ridges are, however, rounded,
thickened ribs, and not simply varical lips, as in very many of the recent
forms; as the varix has been filled to a solid rib before the growth of
the shell beyond it had progressed. The number of these varices also
raries somewhat on the different volutions, especially between the body
whorl and the one preceding it, as they are doubled in some places on the
former. On a second specimen the surface of the shell appears to have
heen marked by closely arranged spiral lines which cross the varices, but
as both specimens used are gutta-percha casts from natural molds which are
very imperfect, these features are not as distinetly seen as would be
desirable. The larger individual must have been 4 or 44 inches in length
when perfect, with a diameter of fully 1§ inches of the body volution.

I know of no other species to which this can be said to be closely
related.

Formation and locality: Both individuals are known from the matrix
only, in a hard ferruginous sandstone nodule, bearing impressions of Cypri-
meria depressa, Leiopistha protexta, and other known lower mar] fossils.
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Found loose at Cliffwood, New Jersey, by Prof. Lockwood, and now in the
collection at Columbia College.

SCALARIA ? PAUPERATA, 1. Sp.

Plate xvir, Figs. 3-7.

Shell of medinm size, turbinate, with extremely rounded volutions,
separated by very distinet and deeply marked sutures. Spire elevated, the
apical angle about 70°¢, and the volutions about four in number; the last
forms about one-half of the entire height of the shell, and is thickened
below by a strong callus which covers the umbilicus and connects the base
of the volution with the lip of the aperture; aperture ovate, rounded below
and slightly more pointed above, with the inner margin less strongly curved
than the outer. Surface of the shell, as seen on an imperfect specimen,
marked by vertical varices which have numbered about eleven or twelve
to the volution, are very low and subdued and scarcely lip-like in their
nature, but are marked on their surfaces by a row of pits which correspond
to a series of narrow, flattened, spiral bands, which are themselves separated
from each other by spaces about as wide as the bands. Ten of these flat-
tened bands may be counted on the exposed part of the penultimate whorl.

The casts of this species, several of which have been observed, resemble
much the internal casts of a Lunatia, but have a much larger umbilicus than
any of those of that type associated in the same beds. They are palu-
dineform in shape, with the last volution somewhat expanded just at the
aperture, and of an ovate form.  I'he suture between the volutions are quite
wide in the lower part, but much less so near the apex, and the surface is
smooth, being destitute of the imprints of the varices or spiral striee, and
would be very readily mistaken for those of the casts of a Naticoid shell.
I amn somewhat in doubt as to the correctness of its reference to Scalaria,
bui the entire peristome, as indicated by the cast, and the surface mark-
ing shown on a portion of the partial cast, together with the solid axis
of the shell, preclude its reference to any other genus or group with which
I am acquainted. The elevation of the spire is wuch less than is usual
among the Scalariide, but there are several forms known, both fossil and
recent, which come very near it. and some quite as extreme.
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Tormation and locality: In the blackish layers of the Lower Green
Marls at Crosswicks Creck, New Jersey. In the collections at Rutgers Col-
lege. Collected by Dr. N. L. Britton. '

TURRITELLID .

Genus TURRITELLA Lamarck.

TURRITELLA COMPACTA, 1. sp.
Plate xvim, Fig. 8, 9.

Shell small, with very short, slender, and closely coiled but rapidly enlarg-
ing whorls, giving a rapidly increasing diameter to the shell with increased
growth.  Apical angle about 15°.  Volutions about eight in number in a
specitnen which has been not more than seven-eighths of an inch in its
extreme length; flattened convex on their outer surface, and subangular at
the upper and lower margins, with a nearly flat base. Lower margin of
the volution proportionally larger than the upper. Suture lines hetween
the whorls narrow, but very distinetly marked. No surface markings
vigible.

The above description is taken entirely from internal casts, which are
remarkable for their compact form and close volutious of a somewhat quad-
rangular form in the largest individual, but more rounded in others, indi-
cating, probably, a more thickened shell. None of the external features of
the shell have been transmitted to the cast; but its compact volutions will
readily distinguish it from any other form in the New Jersey beds. A single
very much crushed and distorted specimen from Haddonfield, New J ersey,
in the collection of the Acad. Nat. Sci., Phila., retains a fragment of shell on
one of the upper volutions showing sharply raised spiral lines to the num-
ber of six, with a finer intermediate line, and very fine transverse lines of
growth, Otherwise the cast presents the same form and-features as those
described above.

Formation and locality : In marl with quartz pebbles.  The specimens are
associated in the tray with examples of T. encrinoides Morton, and are marked
as coming from Vincentown, New Jersey, and collected by Col. T. M. Bryan.
T. encrinoides is frowm the Lower Marl Beds only, so far as known, and it is
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very evident there is an error from mixture of specimens in the tray, making
the locality somewhat doubtful, as Vincentown would probably be at the
base of the Upper Marls. The Haddonfield example is from the very base
of the Lower Marls, and its position unquestioned.

TURRITELLA ENCRINOIDES,
Plate xvui, Figs. 19-22.

Turritella encrinoides Morton: Synopsis, p. 47, PL 11, Fig. 7; Gabb, Synopsis, p.
90; Meek, Check List Cret. and Jur. Foss., p. 18; Geol. N. J., Newark, 1868,
p- 729 -

Shell much elongated and rather slender, apical angle in uncompressed
specimens from 15° to 20°; volutious conilmct, numbering seven in a speci-
men which measures 13} inches in length, flattened or only slightly convex
on their surfaces, with narrow suture lines in the cast and sharply angular
basal angle, but on fragments which preserve the shell in part at least, they
are slightly depressed. The surface is marked by numerous spiral lines
which vary much in size and strength, there being two principal ones, one
near the upper and the other near the lower edge of the volution, with an
indefinite number of sialler ones; aperfure, as indicated by the form of
the cast, subquadrangular, nearly straight on the outer margin and angular

. above and below.

The species differs quite strongly from T vertebroides in the form of
the volutions and the less distinetly marked sutures, and in the greatef
number of spiral lines. One of the fragments used in this description and
figured on our plate appears to be that used by Dr. Morton and figured by
him. It retains the shell to some extent, but is very imperfect. Among
collections obtained from the State survey are many internal casts which
show the volutions to be more compact than in T. vertebroides, and very
much more angular, with close sutures and sharp upper and lower angles.

Formation and locality : Dr. Morton’s specimen is marked “Cretaceous,
N. J."  Under his notice of it in the Synopsis, p. 47, he says it oceurs with
T. vertebroides, and although he gives it a name, gives no description or
locality except “New Jersey and Alabama.”  Other specimens in the State
collection are marked “ Vincentown, N. J.,” and are from collections made
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by Col. T. M. Bryan; several others are from Upper Frechold.  They are
probably from the Lower Marls, but Dr. Morton’s specimen is of a rusty
character, unlike any other which I have seen, and appears as if it had
been imbedded in a ferruginous clay. A large slab of limestone bearing
very many examples of this species as partial casts, but retaining something
of the surface markings, has recently been obtained from the clays at Say-
ersville, New Jersey, by J. . Conger, Esq.

TURRITELLA ? GRANULICOSTATA.

Plate xvi1, Figs. 10, 11.

Turritella. granulicostata Gabb: Proc. Acad. Nat. Sci., Phila., 1861, p. 363; Meek,
Check List Cret. and Jur. Foss., p. 18; Geol. N. J., Newark, 1868, p. 729.

The following is Mr. Gabb’s description of this shell:

Shell elongated, whorls many, increasing very gradually in size, almost per-
fectly flat on the sides, Suture impressed, very distinct; bordered below by a
slight elevation of the upper edge of succeeding whorl; lower angle of the whorl
rounded, subangular. Mouth small, subquadrate; anterior angles rounded.  Sur-
face marked by about twelve fine, thread-like revolving ribs, three of which are
larger than the rest, are placed at equal distances from each other, and from tho
upper and lower edges, and are slightly undulated so as to produce a series of mi-
nuto nodes. This character shows itself to a much less extent on some of the
smaller ribs. Under surface of the body volution marked by a few fine revolv-
ing ribs, with regular concavities betwoeen them.

This fragment, consisting of nearly four volutions, is all that is known
of the species. The casts referred to by Mr. William Gabl may or may
not belong to the same; we certainly do not pr\\’ the casts of this one
authentically.  The surface markings are rather those of a specics of Cerith-
ion than of a Twrritella, but the mouth is mutilated, so that its features
can not be satisfactorily determined.

Formation and locality: In the Lower Green Marls, most probably in
Burlington County, New Jersey. The specimen is now in the collection
of the Acad. Nat. Sci., Phila,
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TURRITELLA HARDIMANENSIS,

Turritella Hardemanensis Gabb : Jour. Acad. Nut. Sci., Phila., vol. ¢, 2d ser., p.
392, PL Lxvii, Fig. 15; Synopsis, p. 90; Meek, Check List Cret, and Jur.
Foss., p. 18; Geol. N. J., Newark, 1868, p. 729.

Mr, Meck cites this as a New Jersey species in his list as above quoted,
and in the Smithsonian check list gives only New Jersey as its habitat.
Mr. Gabb states, under his original description, that he has seen a “very
young” specimen of it in the cabinet of Mr. Lea, obtained from the Rip- ‘
ley group, in New Jersey. This I presume means either Crosswicks, or
more probably Haddonfield, New Jersey, as Mr. Lea had specimens from
. this latter place. 1 have not seen the specimen in question, and as it is
said to have been w very young specimen, fear there may have been some
mistake in the identification; especially as the species, so far as known
from the type, is a small one anyway. Young Turritellas are not the
most reliable material for specific determinations, although it is possible
that in this case it may have been correct. The beds at Haddonfield
are at the very lowest horizon yet yielding undoubted Cretaceous fossils
in New Jersey, and have lithological features remarkably similar to those
of the Ripley group of the more southern States, so there is a double
chance of error in this case.

TURRITELLA LIPPINCOTTL, n. sp.
Plate xvin, Figs. 23, 24.

Shell of medium size, rather rapidly tapering, the apical angle being
about 20° or less.  Volutions flastened on the surface in the direction of
the spire, with scarcely perceptible suture lines where the shell is pre-
served, and only very moderate ones in the cast; their form in a section
being trapezoidal, the upper and lower outer angles being rather sharply
angular, even in an internal cast; basal face scarcely convex; volutions
numerous, a fragment measuring not quite 2 inches in length, with a
diameter at the lower end of five-eighths of an inch, retaining seven, with
space at the upper portion for about five more. Surface of the shell
nmarked, in the only specimen which preserves it, by fine rounded spiral,
thread-like lines over the entire surface.

The species resembles, in its general contour, T vertebroides Morton,
but tapers somewhat more rapidly. It differs from that one, and all the
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others with which it is associated in the New Jersey beds, in the flat-
ened volutions and in the surface characters. In some of the casts the
upper whorls are somewhat rounded from the greater amount of deposit
on the inside of the older parts of the shell, but they never attain that
degree of wide separation of the volutions, with wide sutures, that is
common in 7. verfebroides; while even in the most thickened specimens
- the Tower whorls show the rectangular form of the volutions, and usually
retain some evidence of the spiral lines. The general aspect as furnished
by these casts indicates a thin and rather delicate shell, instead of the
thick, heavy shell of T. vertehroides and T. encrinoides.

Formation and locality : Tn the Lower Green Marls at Crosswicks
Creek, near New Egypt; at Upper Frechold; Holmdel and Walnford,
New Jersey.

TURRITELLA VERTEBROIDES.
Plate xvim, Figs. 13-18.
Turritella verlebroides Morton: Synop. Org. Rem. Cret., p. 47, PL 111, Fig. 13;

Gabb, Synopsis, p. 92; Meek, Check List Cret. and Jur. Foss., p. 19; Geol.
N. J., Newark, 1868, p. 729. '

Shell much elongated and slender, the apical angle in an uncompressed
internal cast of large size being about 12°; volutions slightly convex on
the exterior, when retaining the substance of the shell, nine or ten in num-
ber, and marked on the surface by five or more sharply elevated spiral
ridges, and apparently with finer lines on'the interspaces and with fine
transverse lines of growth crossing them. Sutures moderately distinet,
but not channeled or grooved. Aperture unknown. On the cast the volu-
tions are widely separated, indicating a considerable thickness of shell, and
their form is obliquely rounded, larger and subangular near the lower mar-
rin as they approach the lower end of the shell, but more distinetly circular
and proportionally more slender in the upper part; probably from the
greater thickening of the shell on the inside. The surface features are oaly
indistinctly marked on the larger part of the casts, a single spiral groove
in the upper part indicating a stroug feature of the shell at this part.

The specimens of this species which retain the surface features are
very few and badly presérvcd, heing mostly in a pyritous marl which rap-
idly disintegrates on exposure. They are usually more or less compressed
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and only a small portion of the shell substance remains. The spiral lines
are usually distinet, but the minute transverse lines of growth which ought
to mark the surface are only occasionally seen.  The species has apparently
reached a pretty large size, one individual having a length of considerabl y
more than 8 inches, and is imperfect at each end. Dr. Morton's figure
given in the Synopsis is more rapidly tapering tnan any of the examples I
have seen. Among the specimens borrowed from the collection at Phila-
delphia there is a fragment which I supposed to be the one used and figured
by Dr. Morton. It is compressed to less than one-half of its original diam-
eter and is probably correspondingly increased in its rate of expansion, which
will in part account for the outline of his figure. The specimen is much
injured and is probably less perfect than when Dr. Morton used it. I have
attempted to give a figure of it as it now is as a record of its existence and
condition, as it will in all probability entirely decompose in a few years.

Formation and locality: Dr. Morton gives only New Jersey and Alabama
as localities.  His New Jersey example is probably from Upper Frechold,
from whence I have several examples.  Others are from near New Egypt,
Tinton Falls, .J. Banks's pits near Marshallville, and from J. S, Cook’s beds
near Tinton Falls, New Jersey; all from the Lower Marls.

Genus LAXISPIRA Gabl.

Proc. Acad. Nat. Sci., Phila., 1876, p. 301, PL xvir, Figs. 6, 7.

. Mr. Gabb's deseription of this genus is as follows: “Shell spiral, dextral,
whorls with a circular cross section, few in number, and so rapidly descend-
ing as to form an open spiral; aperture simple, lips thin”

His remarks on this genus are as follows, given in full:

A curious genus, the relations of which are not clear to me. T propose it to
receive some shells which have been long known as internal casts in the marls of
New Jetsey, but of which the surface was unknown until quite recently. In gen-
eral form they might be compared to a partially uncoiled Twurritelle. From that
genus they differ, howover, in the whorls not being in contact, and from Vermetus
and the allied genera in being regular spirals, but not having the apex either tur-
ritelloid or attached. Another analogy, though perhaps only one of external
resemblance, might be adduced in such shells as Ewomphalus circinalis Goldf., or
in some of the Delphinulas,
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Of the two figures of the only species of this genus, given by the author,
the larger one is from an internal cast of a fragment of a Turritella, prob-
ably 1. vertebroides Morton, and is given as such on our Pl xvin, Fig. 18,
natural size; the other specimen can not be found after much search. The
specimen was quite small, being only about three-eighths of an inch in
length. It probably preserved the substance of the shell, as all the Had-
donfield specimens do, and ought not to have been misunderstood by the
author of the genus and species. It would appear to have been more
related to Vermetus than to Turritella, and I am inclined to think it only the
apex of a species of that genus, or perhaps of a Serpule.  Still, as the type
specimen is lost, I suppose the generic name must stand, for the present at
least.

LAXISPIRA LUMBRICALIS.
Plate xvir, Fig. 25
Laxispira lumbricalis Gabb: Proc. Acud. Nat. Sci., Phila., 1876, p. 301, PL. xvi1,
Fig. 7.

As yet no other specimens of this species have been found than those .
used by the author in the original description, and of these the larger has
proved to be only the internal cast of a Turritella and will be found figured
as T. vertebroides on Pl xviu, Fig. 18. The other specimen is lost, conse-
quently I can give no description of it from personal examination. I
therefore copy below Mr. Gabb’s original deseription:

Shell with a circular cross section; whorls about as far apart as the diameter
of the whorls, three or four in number; surface marked by numerous small,
closely placed revolving ribs,

Mr. Gabb, in his remarks following the above description, refers the
large casts doubtfully to the same specios as the “sinall specimei from the
Ripley Marls, from Haddonfield, New Jersey,” from which the description
was made. Mr. Gabb’s figure of the small specimen is also copied. It is
greatly enlarged from the specimen, which was only about three-cighths of
an inch in length, and probably preserved the shell. What the small speci-
men may have been I have no means of knowing other than the author's
description and remarks, but presume it may have been the apical portion
of a Vermetus or Serpula. -
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Formation and locality: Fromn the base of the Lower Marl Beds at
Haddonfield, New Jersey.

VERMETIDZ.

Genus SILIQUARIA Brug.

SILIQUARIA PAUPERATA, 1, Sp.

Plate xvim, Figs. 26-28.

A few specimens only of casts of tubes referable to this genus have
come under my notice. 'T'wo of them are coiled and retain the younger
parts of the specimens, while most of them are only fragments represent-
ing medium sized parts of the tubes, or parts from the large irregularly
coiled portions. The tube is very gradually tapering, and either compactly
or loosely coiled in the upper part; but all show their relations to the genus
Siliquaria, by the narrow ridge left along the upper side of the tube by the
material which has filled the slit. There is no distinetive feature repre-
sented on the specimens by which they can be distinguished from casts of
other species of the genus; and, as no evidence of the surface characters
are preserved, no data for comparison is left.

Some of the specimens included under the species are marked on the
label accompanying them in the cabinet of the Acad. Nat. Sci., Phila., as
types of Mr. Gabb's Laxispira humbricalis, which species is also the type
of the genus Lazispira. 1 can not, however, feel satisfied that they were
ever used by Mr. Gabb as such, nor do I see how he could have con-
structed the figure given of that species and genus from the specimen in
question; as there certainly is no evidence of the longitudinal strice there
represented on the specimen which I have figured on Pl xviir, and which
is the best of those on the card labeled with that name, and marked
“types.”

Formation and locality: Some of the specimens are marked as conhing
from Haddonfield, New Jersey, collected by T. A. Conrad; others were
associated with specimens without definite locality, but mostly Lower Marl
fossils.
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EULIMIDA.

Genus LEIOSTRACA H. and A, Adams.
LEIOSTRACA CRETACEA.

Plate x1x%, Figs, 2-5.

Eulima eretacea. Conrad: Am. Jour. Conch., vol. 5, p. 100, Pl 1x, Fig. 15.

Shell small, slender, subulate, spire very much elevated, smooth and
polished; volutions nine or more (eleven, Conrad), flattened between the
sutures, the upper edge of any volution slightly smaller than the lower edge
of the one immediately above it, making the sutures remarkably distinet
for a shell of this group; body volution rounded subangular in the lower
part and rather rapidly contracted below to the short columella; aperture
ovate-elliptical, acute above and rounded below; outer lip thin and sharp,
inner lip smooth, without callus or ridges; surface polished, entirely desti-
tute of lines or other markings. On one individual, on which the lip is broken -
away for one-third of the volution, there oceurs a distinet spiral ridge above
the columella proper and just below the junetion of the outer lip with the
body of the volution, within the aperture.

This small but beautiful shell presents the general appearance of the
genus Eulima Risso., except that the spire is straight, and there are no evi-
dences of the periodic mouths common to that genus. In the form of the
aperture it more closely resembles Leiostraca, but the volutions are more
decidedly flattened externally between the sutures. It seems to hemore
nearly related to this latter genus than to any other established one.  But
if the ridge found within the aperture of one of the individuals should
prove to be o constant featnre, it would deserve a separate generic name.
This ridge, cecurring as it does just below the top of the aperture on the
inner side, is peculiar, and may possibly be an accidental feature of the
individual; but T can not verify it without destroying the borrowed speci-
men.  Mr. Conrad remarks under his description of the species that it is
“distingnished by the whorls of the spire suddenly curving inward above
the suture.” This feature arises from the fact that the coiling of the volu-
tion is just below the swell of the one above, but is seen distinetly only on
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one individual. He also states that the whorls are “slightly truncated at
base except the last one.” T may misunderstand this expression, but if, as
I suppose, he means that the columella 1s truneated, I think he is wrong, as
there is no evidence whatever of such a featnre, and I am at a loss to un-
derstand how le could determine the form of the base of the volution from
any ‘“except the last”

Formation and locality: From the micaceous clay at the base of the
Lower Green Marls at Haddonfield, New Jersey. Collection of Acad.
Nat. Sci., Phila.

PYRAMIDELLIDZE.
Genus OBELISCUS Humphrey.

OBELISCUS CONELLUS, 1. 8p.

Plate x1x, Fig. 1.

Shell minute, the extreme length of the onlty specimen known being
- only about one-sixth of aninch. Apical angle 38° or 40°, giving a sharply
conical spire; volutions five in number, very slightly sealiform, with chan-
neled sutures, but with the surface of the volution flattened in the direction
of the spire; apex apparently rounded; body volution subangular at the
line of contact with the lip; aperture acute-ovate, sharp at the uppér mar-
gin, and possibly pointed below (the specimen is imperfect at the base);
columella slender, rounded, slightly prolonged ; marked by a proportionally
very strong, tooth-like ridge just below the swell of the volution; outer
lip of the aperture sharp; axis imperforate; surface smooth, but not pol-
ished on the specimen, though the dullness present may be the effect of
solution.

The very small size of the specimen would indicate that it was imma-
ture, which may very likely be the case, still in this genus of shells the
generic and often the specific featnres are present even on very young
individuals, so that in the event of larger specimens of this one being found
they will be readily recognized. I do not know that the genus has been
recognized in the Cretaceous of this country before, although the allied
form Pyramidella is supposed to extend as low.
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Formation and locality: In the dark micaceous clays beneath the Lower
Green Marls at Haddonfield, New Jersey. Collection Acad. Nat. Sei,,
Phila., where it was found in the tray with Leiostrica cretacea Conrad.

LITTORINIDZ.

Genus MODULUS Gmelin,
MobULUS LAPIDOSA, n. Sp.

Plate xvi1, Figs. 6-8.

Delphinula ? lapidosa (Mort.) Meek, Check List Cret. and Jur. Foss., p. 18; Geol.
N. J., Newark, 1868, p. 728.

Straparolus lapidosus Gabb (in part): Jour. Acad. Nat. Sci., Phila., vol. 4, 2d ser.,
p- 300, Pl. xLvur, Fig. 5; but not of Synopsis and subsequent publications.

Not Delphinula lapidosa Morton: Synop. Org. Rem. Cret., p. 46, Pl. x1x, Fig. 7,
and Gabb's Synopsis, p. 48.

Shell rather small, subdiscoid above, with a flattened or but slightly
convex spire, as seen in the internal casts, and a broadly rounded outer
margin to the volutions and very shallow base. Volutions three or more,
rather rapidly incereasing in size, the last one slightly spreading at the aper-
ture. Sutures very distinet. Umbilicus moderately large and the margin
sharply carinate; also showing a strong groove along the base on the inside,
indicating the existence of quite a strong spiral ridge on the inside of the
aperture of the shell just above the base. The aperture has been propor-
tionally large, higher than wide, obliquely subovate, rounded above and
pointed at the base of the inner lip, with the spiral ridge as above deseribed
just above the base; surface unknown.

The casts of this species have the features of the genus Delphinula, with
the additional one of the tooth-like ridge on the columellar lip a little above
its base. In this feature it agrees most nearly with the characters of the
geilus Modulus Ghmelin, and none of the other features yet known to belong
to it would disagree with those of that genus. I have before me casts of
four individuals more or less imperfect, but all showing in a satisfactory man-
ner the groove left by this tooth-like ridge and the angular base of the
aperture.  For this reason I conclude to place this species under the genus

/
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Modulus, as being more probably its true position than elsewhere. Although
the surface characters of the shell are really unknown, there are slight evi-
dences on one of them of the shell having been thin, with a transverse
lamellose strueture within and near the umbilicus. There are also faint
indications of a few distant subangular spiral ridges on and below the
periphery of the outer volution of the best cast.

This shell has been usually identified with Delphinula lapidose Morton,
the type of which was from Alabama, and is figured on the plate with this
one for comparison. It will be seen from that, that the difference in forn
of the cast, the size and character of the umbilicus, and want of tooth,
entirely separate them generically.

Formation and locality: The specimens are from the collection Acad.
Nat. Sei,, Phila, and are marked as “Cretaceous, N.J,,” only. They, how-
ever, are evidently from the Lower Marl bed, and from their lithological
character I should say three of them were from the brown layers near Bur-
lington, and the other, the figured example, from near Mullica Hill, New
Jersey.

Order SCUTIBRANCHIATA.

Suborder EDRIOPHTHALMA,
PATELLID A.

Genus HELCION Montfort.
HeLCION ? TENTORIUM.
Plate x1x, Figs. 6-8.

Patella tentorivm Morton : Synop. Org. Rem. Cret., p. 50, Pl 1, Fig, 11.

Heleion tentorium (Mort.) D’Orh., Prod. de Paléont., vol. 2, p. 232 ; Gabb, Syn-
opsis, p. 57 ; Meek, Check List Cret. and Jur. Foss,, p. 17.

Hipponyx tentorium, Morton" Jour. Acad. Nat. Sci., Phila., 1st ser., vol. 8, p.
210.

Hualeyon ¢ fentorium (Mort,) Meek : Geol, N, J., Newark, 1868, p. 728.

Shell small, orbicular or subcircular in outline, heing slightly longer
than wide, and measuring about half an inch in length; very depressed

NEW JERSEY GEOLOGICAL SURVEY




154 PALEONTOLOGY OF NEW JERSEY.

conical with a slightly anterior but nearly subcentral apex which is ele-
vated above the margin equal to about one-third the length of the shell;
sides and anterior end of the shell slightly concave between the apex and
margin, and slightly convex along the posterior side. Surface marked by
elevated, rounded, radiating costze, which are rather wider than the inter-
spaces and gradually increasing in size toward the margin of the shell, but
are constantly increased in number, both by bifurcation and by implantation,
The radii are crossed by very fine concentric lines, but toward the margin
of the shell these increase in strength so as to hecome distinet erenulations
on the top of the radii, and are nearly or quite one-half as strong as the
radii themselves.

This shell has some peculiar features about it which makes me quite
doubtful as to its true generic relations. In the first place, the substance
of the shell is unlike that of a gasteropod, and appears almost as if it might
have been phosphatic in nature. The apex of the specimen is worn away,
and the substance of the shell partially exfoliated for some distance below,
as well as being apparently partially replaced or infiltrated with iron in the
condition of a sesquioxide. Ithas much the character of a Crania also, and
T have been strongly inclined to consider it as one, especially as it appears
to have been attached to another shell, Pecfen, although this might also he
the case, perhaps, with a gasteropod of the nature of Helcion, or more par-
ticularly so of H@ppmzy;c, to which genus it appears to have been referred
by some one, I think by Mr. Conrad, in whose handwriting, apparently,
the reference is made on the accompanying label.  As it, however, is repre-
sented only by a single specimen, and that one Dr. Morton's type, T have
not felt at liberty to manipulate it in any manner to ascertain its true nature.
It agrecs, as far as the specimen shows, with the genus to which I have
referred it, except in its texture. So, for want of more definite evidence as
to its true nature, 1 leave it as placed by D'Orbigny.

Formation and locality : In the Lower Marls near Ameytown, New Jer-
sey. The specimen is the property of the Acad. Nat. Sci,, Phila.
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Subclass OPISTHOBRANCHIATA.
Order TECTIBRANCHIATA.
TORNATELLID A.

Genus AcCT/EON Montf. (=Tornalelle Lam.)
ACTAEON SUBQVOIDES, 1. 3p.

Plate x1x, Figs 14-16,

Shell longitudinally subovate, with a very short, obtuse spire; num-
ber of volutions undeterminable from the imperfection of the specimen;
body volution gently convex and constituting the greater bulk of the speci-
men; aperture elongate elliptical, fully three times as long as wide, rounded
below and_acute above, measuring about four-fifths as long as the body
volution, taken on the same side as the aperture; columella, as seen in the
casts, apparently marked by two folds, both of which are rather obscure
and seen only as slight impressions on the surface of the columellar cavity,
and quite high, so as to be invisible in a drawing of the aperture; surface
marked by rather fine, spiral lines, coarser on the lower part than above,
and the surface of the cast marked by a rather broad depressed spiral band
or groove, a little below the suture. Indications of transverse lines of
growth are extremely faint.

This species approaches most nearly to 4. Forbesi, but differs in the
general form, being more oval and less heavy helow, and in the upward
length of the aperture, which is not nearly so high as in that one. It also
differs very materially in the form and position of the fold of the columella,
which will be readily seen on comparing the figures.

Formation and locality: The specimen came to me from the Acad. Nat.
Sei., Phlila., where it was found with an old label indicating it as a type of
A. ovoides Gabh, and at first was used under that title, although differing
very materially in proportion from the measurements given by Mr. Gabb,
Subsequently the true type of that species was discovered with the author's
own label, and was found to be very distinet from this one, and is an
Avelana, consequently leaving this to be classed as a new species. The
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label found with this one indicated no loeality, but from the character of
material it would appear to have come from Mullica Hill, New Jersey, and
consequently would pertain to the Lower Marl Bed.

ACTEON (FABBANA, 1. sp.

Plate x1x, Figs. 23-25.

Acteeonina biplicata (M. & H.) Gabb: Proc. Acad, Nat. Sci., Phila., 1860, p. 93,
Pl 11, Fig. 13.

Solidula biplicata (M. & H. sp.) Gabb: Synopsis, p. 38.

Solidula biplicata  (Gabb) Meek, Check List Cret. and Jur, Foss,, p. 17; Geol. N,
J., Newark, 1868, p. 728.

Acteon biplicala (Gabb sp.) Meek: U. 8. Geol. Surv. Terr., vol. 9, Invert Pal., PP
281, 282.

Shell of medium size, elongate ovate or subcylindrical in outline, spire
moderately elevated, entire length and number of volutions unknown.
Body volution cylindrical in the upper half, obtusely rounded below. Ap-
erture narrow, pointed and very contracted above and rounded below, about
four-fifths as long as the length of the body volution, measured on the same
side. Columella slightly twisted below and marked by a single tooth near
the base, as determined by the groove showing onthe cast. Surface of the
shell marked by fine spiral lines, the number undeterminable from the speci-
mens examined,

'The\species is known only from two individual casts, both of which
appear to have been used by Mr. Gabb in his original investigations. I
can not, however, ascertain the existence of more than a single tooth on
the columella from the specimens, as they show only a single groove left
by the removal of the substance of the shell. The specimens are also both
imperfect in the npper part of the spire, so that-the entire height is not
ascertainable. The shell is, however, so distinct in its proportion from any
other from the New J ersey formations, that theve is no cliance ot confound-
ing it with themn. There appears to have been some confusion in the author's
mind in regard to the specific relations of this shell, when the name
Actonina biplicate was applied; and also subsequently, as he refers it to a
species described by Meek and Hayden from Nebraska. These latter
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gentlemen, however, disclaim the responsibility of the name, and as none
such appearin any of their works, we can only conclude that Mr. Gabb
was in some way confused, as suggested by Mr. Meek in his Invert. Pa-
teont. of the Territories, that Mr. Gabb intended to refer it to A. affenuata;
but it certainly is a very distinct species and can never have had so ele-
vated a spire as that ono. As the name A. biplicata has been previously
used by 1’Orbigny for a very distinct species, and as this one appears to
be a truc Acteon, L see no way to avoid a c}:lauge of name in this case,
and therefore propose the name dctwon Gabbana as a substitute for that
used by Mr. Gabb. '

Formation and locality: In the Lower Green Marls. The specimen is
labeled “Tinton Falls, New Jersey,” and is from a green marl, and may
have come from below the middle marl bed at that place. In the col-
lection Acad. Nat. Sei, Phila. :

Actx£0oN FORBESIANA, D. Sp
Plate x1x, Figs. 17-22.

Tornatella. Lyell and Forbes: Quart. Jour. Geol. Soc., London, vol. 1, 1845, p. 63,

Fig. c.

Shell of about a mediwn size for the genus, broadly ovate or ovoid
in outline, spire short, obtusely rounded, middle portion of the shell sub-
cylindrical and the base obtusely pointed, hiaving nearly the sune angle
as that of the spive. Volutions from four to five in number, closely coiled
and rising but slightly one above another; body volution very slightly
chamfored just below the suture, presenting an almost imperceptible angle
a little below the suture, below which it is nearly ecylindrical to below
the middle of its length, and obtusely pointed at the lower extremity.
Aperture . two-thirds the length of the shell, and considerably longer than
the diameter of the body volution, very narrow at the upper part, but
gradually widening below, rounded in front. Columella comparatively
strong, bearing a single oblique ridge near the middle of its length, and
having the margin thickened below it, and around the base of the aper-
ture, as seen by the impression of these features on the internal casts.
Surface of the casts marked by rather fine, closely arranged, spiral lines,
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which may have been punctate on the shell, as on one of the easts there
are indications of such a feature having existed; this, however, is by no
means certain. No transverse markings, other than perhaps fine lines of
growth, are indicated on any of the specimens present.

The species differs from any of the associated forms in the propor-
tions of the shell, being much more robust than in Acteon Gabbana, and
much less so than A bullate.  In fact it is of a very different type from
the latter specfes. It bears some relation to Aetaon ovoidea Gabb, but is
a much shorter and smaller species, and has been entirely destitute of the
broad longitudinal ribs credited to that one; nor has it had a second fold
on the columella in advance of a “large broadly rounded” one as de-
scribed on that shell, the fold being quite faint and slight on all the
specimens examined. The figure given by Lyell and Forbes above cited
is quite characteristic, and shows a somewhat larger individual than any
which I have seen.

Formation and locality: In the Lower Green Marls at Mr. C. Bruere’s
pits, near Walnford, New Jersey, and probably from Crosswicks Creek,
and in the white limestone layers at Marlborough, New Jersey; the lat-
ter two localities T assign to some specimens in the cabinet of the Acad.
Nat. Sei,, Phila,, from their lithological characters; no locality further than
“N. J.” being found with them.

ACTEON CRETACEA.

Plate x1x, Fig, 9-12.

Actwon cretacea Gabb: Proc. Acad. Nat. Sci., Phila., 1861, p. 318; Meek, Check
List Cret. and Jur. Foss., p. 17; Geol. N. J., Newark, 1868, p. 728.
Compare 4. ovidea Gabb: Proc. Acad. Nat. Sci., Phila., 1861, p. 319.

Shell smaller than that of A. oveidea, hut very similar in form and
proportions, being somewhat more pointed below the middle and at the
base. There is considerable difference between the descriptions of the two
species as given by Mr. Gabb, and it is extremely difficult to tell which of
the forms he has had in hand when writing them, except for the difference
in size; for a part of each description applies best to one and the other
part to the other, in each case; while I am strongly inclined to consider
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them identical, I have taken them as they are identified and labeled in the
collection Acad. Nat. Sci,, Phila., and partly from his descriptions. In his
comparisons under A. ovoidee lie says that speeies can be distinguished from
this one by “the proportionate length of the mouth, and narrowness of the
hody whorl, and the acute upper edge of the whorl” The proportional
length of the mouth is nearly as given in his description, 1. e, less in this
one.  The volutions are more acute also in that one, while the proportional
diameter of the body volution of the two species is very nearly the same
in both. The width of the aperture is also greater here than in A. ovoidea;
in these respeets they mnearly agree with his statements. The author
remarks that in this species (4. crefacea) there are two folds on the colum--
ella,” the upper one heavy and rounded, lower or anterior one obsolete.”
If the lower ote is obsolete, which it certainly is in the specimen here used,
which is one of the types, it can not exist; therefore thero is ouly one, and
not two as he describes.  In the other species a similar error is made, as to
the relative size of the folds as the anterior one is barely distinguishable
on the specimen, which is also one of those used in the original deseription.
Mr. Gabb also states that on one of the casts of this species “the colum-
ellar edge of the body whorl” “is marked by acute angular strie, one
branch extending directly upwards on the outside of the whorls [inside of
the shell], and soon hecomes obsolete; the other branch runs into the
columellar cavity.” This feature 1 can not un(ft,zrstand, as the specimen is
not hefore me, but I think that by some accident the description in this
connection has become mutilated in the printer’s hands, and has escaped
notice in proof-reading. In remarks below the description he states that
from a cast of the surface he believes the exterior to be smooth. Asit
appears that I have not seen all the specimens used by the author, I have
retained the name of the species and its identity, thinking it probably may
be satisfactorily identified at some future time.

Formation and locality: In the Lower Green Marl at Crosswicks, New
Jersey. Collection Acad. Nat. Sei,, Phila.
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Genus GLOBICONCHA D’Orb.
GLOBICONCHA (TYLOSTOMA) CURTA.
Plate xi1x, Figs. 26, 27.

Globiconcha crrte Gabb : Proc. Acad. Nat. Sci., Phila., 1861, p. 319 ; Meek, Geol.
N. J., Newark, 1868, p. 728.

Mr. Meek cites this as a New Jersey species in his list, given in the
Geol. N. J., Newark, 1868, p. 728, but gives no authority for its occurrence.
Therefore I must suppose he lad himself identified it among New Jerscy
fossils. 'The species was originally deseribed from specimens obtained from
Comanche Peak, Texas, and is a form which-I have not seen represented
from localities north of that State. The species is a small globose one, rep-
resented ouly by internal casts, and seldom exceeding five-eighths of an inch
in extreme length. The specimens are always slightly compressed and .are
usually marked by a more or less distinet varix on each side of the
spire, one of them being on a line with the outer lip of the aperture, showing
that they belong to the genus Tylostoma Sharp. The varices are, however,
often, and perhaps generally, stronger on one side than on the other. The
volutions are about four in number and quite ventricose, the last one forming
the greater bulk of the shell. I have not been able to determine if there is
any ridge or tooth in the aperture other than that formed by the last varix
on the volution, which enters the aperture just above the base of the lip.
The examples which I have examined are from Bell County, Texas, and do
not show any remains of surface structure; but the form of the shell is so
peculiar that there will be but little risk of mistaking it, should specimens
of it be found among the casts from within the State. T have gi\;en a figure
of the Texas shell for the purpose of aiding in its determination, should it be
found, sceing that it has already been given in the State reports as a New
Jersey species by so good an authority as Mr. Meck.
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Genus CINULIA Grey.
CiNuL1A (OLIGOPTYCHA) NATICOIDES.
Plate xix, Figs. 28-30.

Acteeonina naticoides Gabb: Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 4, p. 299,
Pl. xvur, Fig. 2; Meek, Geol. N. J., Newark, 1868, p. 728.

Solidula naticoides Gabb: Synopsis, p. 38.

Cinulia (?) naticoides (Gabb) Meek: Meek, Check List Cret. and Jur. Foss., p. 16 ;
Stoliczka Ind. Geol. Surv,, Pal. Indiea, Cret. Fauna South. Ind,, vol. 2, P. 411

Shell small, less than half an inch in height; globular in outline and
consisting of about three volutions. Spire low, nearly conforming to the
rotundity of the body volution; columella short, axis imperforate in the
shell, aperture ovate, moderately large, widest below, about two-thirds as
high as the body volution; outer lip thickened and strongly crenulate within,
Columellar lip said by Mr. Gabb to possess “‘two plates,” but upon the casts
hefore me T can not find evidence of more than a single one, and that one
projects horizontally to a considerable distance from the columella.  Surface
of the shell marked by closely arranged, spiral lines, of which twenty-eight
to thirty may be counted on the body volution. These lines on the cast
are rounded, elevated ribs, separated by equally wide concave grooves.

This is a remarkably pretty species even in the condition of internal
casts, the only state of preservation in which T have seen it. Tt somewhat
resembles Act@on concinnus H. & M., from the Upper Missouri Cretaceous,
but is very much larger than any of that species which I have seen, and
has the mouth very much wider in proportion. The surface of this shell
may have had the lines punctured as in that one, but there is no distinet
evidence of it on the several casts examined; although there is a tendency
to a crenulation of the ridges, whick appears to have been caused by trans-
verse lines of growth parallel to the margin of the aperture. Tt corresponds
very much more closely to A. concinnus M. & H. than Mr. Gabb supposed,
as it has but one tooth, instead of two as lte stated, unless he had a different
species in hand, which is scarcely possible. Most of these casts show only
a slight ridge in place of the tooth, but a siugle cast, ﬁgured, shows the
eavity unmistakably.

MON. XvHI—11
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Formation and locality : In the Lower Marl beds in Monmouth County.
Mr. Gabb’s specimens were from Mullica Hill, New Jersey, and there are
specimens in the collection Acad. Nat. Sei., Phila, from near Burlington,

New Jersey. .

CINULIA OVOIDEA.
Plate xx, Figs. 5, 6.
Acteon ovoidea Gabb: Proc. Acad. Nat. Sci., Phila., 1861, p. 319 ; Meek, Check
List Cret. and Jur. Foss., p. 17; Geol., N. J., Newark, 1868, p. 728.

Shell rather large, broadly ovoid or subglobose in general form, with a
moderately elevated spire, which is rounded rather than pointed; volutions
about four or perhaps four and a half, with distinetly marked sutures in the
cast; body volution large, forming almost the euntire bulk, and about nine-
tenths of the entire height of the shell, quite ¢onvex in the middle and
slightly pointed below, with a broad -depressed, obscure furrow bhelow the
top; aperture large, rather more than three-fourths as long as the prineipal
volution on the apertural side of the shell, pointed at the upper end, and
moderately increasing to below the middle of its length; obtusely pointed
below but wider than above. The columella has been strong, judging from
the size of the perforation left by its removal, and furnished with a single
moderately strong tooth near the middle, with an indistinct line below just
above the margin of the aperture; surface of the shell marked, as obscurely
indicated on the cast, by a few rather broad spiral lines, the upper one on
one specimen having quite a distinet depression below the upper margin,
except on the outer half of the last volution, and is probably the result of
accident.

This species is most nearly related to Solidula bullate — Tornatella? bul-
lata Morton, in size and general form. It is, however, somewhat niore
erect, has o rather higher spire, coarser surface markings; is somewhat less
ventricose, has a stronger columella, which is marked by only a single spiral
ridge of less size than on that species. There is also no indication of the
extension upward of the last volution near the aperture, as shown on speci-
mens of that species, nor of any thickening of the outer lip. It is readily
distinguished from any of the others from New Jersey except 4. cretacea
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Gabb, from which it is very difficult to distinguish it. The specimens of
that species used by Mr. Gabb are, however, a little more slender or pointed
in the lower part.

Formation and locality: In the Lower Green Marls at Crosswicks, New
Jersey. Collection Acad. Nat. Sei., Phila.

Genus AVELLANA D’Orb.

AVELLANA BULLATA.
Plate xx, Figs. 1-4.

Tornatella # bullale Morton: Synop, Org. Rem. Cret., p. 48, PL v, Fig. 3.
Solidula bullata (Morton) Gabb: Synopsis, p. 81; Meek, Check List Cret. and Jur.

Foss., p. 17; Geol. N, J., Newark, 1868, p. 728.

Shell large for the genus, attaining fully an inch in length; very
globose, the diameter being nearly as great as the height, at least equal-
ing seven-eighths of the height. Spire low and rounded, and the base
only slightly more pointed. Volutions between three and four in num-
ber, the outer half of the last one more abruptly deflected downward at
the suture than the preceding ones, but again elevated near the aperture.
Aperture narrow, pointed above and widest below and rounded; the length
équai to about four-fifths of the entire length of the shell; columellar
margin thickened and marked by horizontal ridges on the upper two-
thirds of its length, and by two very strong, ridge-like teeth or plica-
tions below the middle, the upper of which is the stronger. Base and
outer lip slightly thickened. Surface of the shell, as shown on the cast,
marked by fine spiral lines, and by transverse lines of growth. Of the
spiral lines about thirty may be counted on the outer half of the body whorl
of the larger individual, those near the base being coarser than those above,
but gradually becoming fainter in strength. On one of Dr. Morton's types
the transverse lines are regular and but little less strongly marked than the
spiral lines, so that the surface under a glass looks to be cut up into small
nearly equal solid nodes.

"The species is remarkable for its large size and globose form, and also
among the New Jersey forms for the strong colunellar folds or plaits, the
upper of which is much the largest. The horizontal line-like granules of
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the columellar lip are also somewhat remarkable, and would seem to ally
the shell with the genus Cinulic Grey as nearly as with Solidula.  In fact,
I hiave been strongly inclined to place it under that genus. The deflection
of the upper margin of the outer half' of the body whorl, by which a very
much greater proportion of the preceding whorl is exposed on that side, is
also a marked feature.

Formation and locality: Dr. Morton gives only “New Jersey” as the
locality. The specimens are from a brownish marl with green grains, and
resembles that of the brown beds near Burlington and Mullica Hill, New
Jersey, and I think are most probably from the former place. I have not
seen any other specimens than the types, which are from the collection
Acad. Nat. Sci., Phila. ‘

CYLICHNIDAZ.

Genus CYLICHNA Loven.
CYLICHNA RECTA.
Plate xx, Figs. 10, 11,

Bulla recta Gabb: Jour. Acad. Natl. Sc¢i., Phila,, 2d ser,, vol. 4, p. 302, P, xvuvir,
Fig. 16; Fig. 17 on Plate. A

Cylichna recta Gtabb: Synopsis, p. 47 ; Meek, Check List Cret. and Jur, Foss., p.
16; Geol. N, J., Newark, 1868, p. 728.

Shell small, measuring only about half an inch in extreme length, form
cylindrical, largest below, with nearly straight sides; spire deeply sunken
in the cast; aperture large and the lip nearly straight on the sides, but
gradually expanding below; columella curved; surface unknown.

"This small species is the only one yet found in the New Jersey Creta-
ceous, and appears to be very rare, as the type specimen is the only one yet
known, so far as I liave been able to learn.  Mr. Meek has recognized two
species in the western Cretaceous, C. scitule and C. volvaria, the latter doubt-
fully a Cylichna, and Dr. Shumard deseribed three species from Texas, but
none of them is nearly related to this one, in which the sides are so dis-
tinetly flattened that it can not be well mistaken,
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Formation and locality : Mr. Gabb says the specimen was from the Green
Marls in Burlington County, New Jersey. The specimen helongs to the col-
lection Acad. Nat. Sci., Phila.

BULLID Z.

Genus BULLA Linnmus.
BurrLa MoORTONI.
Plate xx, Figs. 7-9.

Bulla Mortoni Lyell and Forbes : Quart. Jour. Geol. Soc., London, vol. 1, 1845, p.
63, Fig A ; Gabb, Synopsis, p. 41; Meek, Check List Cret. and Jur. Foss.,
p. 16 ; Geol. N. J., Newark, 1868, p. 728.

Shell rather above a medium size in the larger individuals, two of the
casts before me measuring almost 14 inches in length, with a transverse
diameter of three-fourths of an inch. Form, elongate oval, almost equal in
size above and below the middle, the upper end perceptibly the smallest,
and the point of greatest diameter rather below the middle of the length.
Upper end slightly truncate, and in the cast rather strongly perforate, indi-
cating a solid axis or spire of considerable dimensions, the outer lip of the
aperture rising somewhat above the truncation; aperture very elongate,
narrow, and rounded above, scarcely widening for the upper third of its
length, then rather rapidly expanding below, but principally on the inner
side, to twice the width at the lower third of that of the upper third of the
length; base pointedly rounded and projecting considerably below the
opposite part of the body whorl. Columella thickened and showing slight
indications of an angularity on its inner edge, not visible except with a
glass, looking within the cavity, then only on the larger well preserved
specimens.  Surface marked throughout with fine, nearly equidistant, spiral,
depressed lines and obscure transverse undulations of irregularity of growth.

This shell was described by Lyell and Forbes as long ago as 1843, and
an excellent figure given of a medium-sized individual. It is readily dis-
tinguished from B. conica, herein first described, by the point of greatest
diameter being nearly centrally located, while in that one it is at about the
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lower third of the shell’s length, giving it a subeconical or truncato-conical
outline, very readily distinguished in comparison with the form of this
species.

Formation and locality : In the blackish green marls of the Lower Marl
Bed, at Crosswick’s Creek, New Jersey; collection at Rutgers College, col-
lected by Dr. N. L. Britton; and also from the collection Acad. Nat. Sci,,
Phila,, hut without any indieations of locality other than “ Cret. N. J.”

Class SCAPHOPODA.

DENTALITDA.
Genus DENTALIUM Linnseus.

DENTALIUM SUBARCUGATUM.
Plate xx, Figs 19-24.

Dentalium subarcuatum Conrad: Jour. Acad, Nat. Sci., Phila., 2d ser.,.vol. 2, PL,
xx1v, -Fig. 13; Gabb, Synopsis, p. 49; Meck, Check List Cret. and Jur.
Foss., p. 17; Geol. N. J., Newark, 1868, p. 728.

Shell small, and as seen in casts, the usual condition in which it is
found, slender and round, very gradually tapering and very gently arcuate
throughout its length. A specimen 1 inch long measures only one line in
diameter at the larger end, and less than half that at the smaller end.- Along
the dorsal line of the cast there is a rounded elevated ridge, with a flat-
tened area on each side of it, traversing the entire length, and also in some
cases a depressed line a little distance from the ventral center on each side,
and more seldom other depressed longitudinal lines hetween these and the
dorsal line.. On still other casts the dorsal line or ridge is only faintly
marked, and all others ohsolete, leaving the cast comparatively smooth.
On a specimen which preserves the substance and shows the surface struc-
ture about the same proportions or rate of increase is shown, allowing for
its partially compressed condition. On the posterior two-thirds of the
length the surface is longitudinally lined with sharp distinct ridges, with
broad flattened interspaces. Seven of the ridges can be seen on one side of
the specimen, as it lies in the marl, indicating the existence of twelve or
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fourteen on the entire shell. On the larger or outer third of the shell’s
length the surface is marked only by fine transverse lines of growth, the
longitudinal ridges becoming obsolete below and the shell presenting a semi-
polished structure. No slit or groove can be detected in the shell, or indi-
cation of such feature on any of the casts, consequently the shell appears
to be a true Dentalium. On the interior of a second specimen which pre-
serves the shell and is broken so as to give a good transverse section, the
longitudinal groove on the dorsal side, which gives rise to the ridge and
flattened spaces, as deseribed on the internal casts, is clearly shown.

Species of this genus are so nmumerous and their features so similar,
that without nearly perfect specimens for comparison, ditferences or similar-
ities can not well be established or described; therefore, not having such in
hand, I shall not attempt to point out those in which this species differs
from others.

Formation and localities: In the Lower Green Marls at Mullica Hill, and
in the micaceous clays at their base at Crosswicks and Haddonfield, New
Jersey. Collection Acad. Nat. Sci,, Phila.

DeNTALIUM RIPLEYANUM.
Plate Lx1x, Fig. 48.
Dentalium Ripleyanwnt Gabb: Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 4; Syn-
opsis, p. 4%

This species is cited by Mr. Gabb from New Jersey, on p. 49 of his
Synopsis. I have not been able to find his deseription of the species, and
have seen no specimens which 1 could identify with it. The species is
named Ripleyanon probably from the locality, or possibly it may have come
from Eufaula, Alabama, which is of the Ripley group.  If the species occur
in New Jersey at all, it would probably be found at Haddonfield or at
Croswicks Creek in the dark micaceous clays at those localities, as- thele
layers are apparently cquivalent to the Ripley and Eufaula beds. The
species appear to be a small, very slender and alinost sharply pointed one,
with about eight or ten longitudinal ridges, judging from his figures. [
think it very probable it may have been seen in the Haddonfield layers, as
it would be very likely to occur there, and if collectors at that locality
would make a thorough search in these lowest beds of the formation, they
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would probably be rewarded by many new and hitherto unrecognized
forms.
Genus FALCULA Conrad.

Am. Jour. Conch., vol. 6, p. 77,

The peculiar shells, or rather internal casts of shells, upon which
this genus was founded, have all the appearance of shells of the genus
Dentalinm except in the greater curvature, and were originally described as
such. At the time Mr. Conrad proposed to separate them as a distinct
genus, he states that “under a lens this cast shows a minute, very closely
granulated surface, slightly iridescent.” He further states that “‘this char-
acter, together with the expanded base, renders it doubtful whether this
shell belongs to the family Dentaliide” T have in my hands the specimen
from the collection Acad. Nat. Seci, Phila, which I suppose to be those
used by Mr. Conrad and which are the only ones known to me; but I can
not find the peculiar structure of which he speaks. Nor does the expansion
of the aperture mentioned seem to me to be more than would be pre-
sented on a cast of a thickened tube by the rounding out, or rapid decrease
in thickness, of the shell at the aperture. In vol. 5, Am. Jour. Conch., p.
45, under the original description of the species, Mr. Conrad says: “There
is one other similar species in India, D. hamatum.” This latter species,
described by Forbes in the Trans. Geol. Soc., London, vol. 7, p. 188, is
said by Dr. Stoliczka to prove to be only a cast of a longitudinally ribbed
species of Serpula, on the examination of the types: spemmen Consequently
it can scarcely be generically identical with this one. r. Conrad has also
created some confusion in regard to the specific name of this shell, as Le
originally described it as Dentalium falcatum, and when.making his genus,
changes the name to Falcule hamatus without the slightest reference to or
reasons for changing the specific name; but shows it to he the same by his
references to the samne page, plate, and figure where his D. faleatum. is
given. It may be thatin the shells themselves the curvature, coupled with
some at present unknown feature, would distinguish them as generically
separable from the true Dentalia, but I see no reason, as far as the casts show,
for considering them different from shells of that genus, except the gl eater
and irregular curvature. -
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DENTALIUM (FALCULA) FALCATUM.
Plate xx, Figs. 12-18.

Dentalium falcatum Conrad: Am. Jour. Conch., vol. 5, p. 4, PL 11, Figs. 12, 16.

Dentalium (#) hamatus Conrad : Am. Jour, Conch., vol. 6, p. 77.

Falcula hamatus Conrad : Am. Jour. Conch., vol. 6, p. 77.

Not Dentalium hamatum Forbes: Trans. Geol. Soc., London, vol. 7, p. 138, PL
xv, Fig. 8.

The casts on which this species was founded are small, cylindrical,
gradually tapering and strongly curved, with a decreasing curvature as they
increase in size, the smaller extremity being very much more curved than
the larger parts, where in age they become nearly straight. No indications
of a slit, lobation, or ridges mark the casts in any part of their length. A
partially exfoliated specimen, preserving a single layer of the shell sub-
stance over a part of its extent, shows simply very fine transverse strie,
with an indication of a polished interior surface during the life of the
animal.

This very peculiar species presents all the ordinary features of a Den-
talium as far as the casts of the interior could preserve them, except in its
great and unequal curvature, which is gradually decreasing in extent from
the apex to the outer end. In the extent of curvature and in the rate of
increase in diameter the different specimens vary considerably.

Formation and locality: In the Lower Green Marls, at Crosswicks, New
Jersey. Other fragments oceur associated with fragments of Teredo tubes,
but without locality marked on them, which may be from other places.
Collection Acad. Nat. Sci., Phila.

Genus DirLocoNcHA Conrad.’
(Geol. North Carolina, vol. 1, 1875, W, C. Kerr. Appendix by T. A. Conrad, p. 12.

Mr. Conrad bases this genus on a shell from the Cretaceous formation
of North Carolina, which he describes as follows: “Shell composed of two
adhering tubes, one resting in a furrow on the side of the opposite tube.”

1In placing this genus and specics bere among the Mollnsen of the New Jersey formntions, I am
not to be supposed as considering it moliuscan in nature.  Mr. Conrad described it as a mellusk, how-
ever, and the name will Lo sought there by others, should more specimens be discovered.
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He remarks, that, among the several specimens found, “none was found
attached to shells or other substances,” hut admits that none was found
entire.  He does not state that any internal connection exijsts between the two
shells, and from his figures one would infer they were separate tubes merely
united by their external surfaces, but in close contact, and probably through-
out their entire length. 1 do not think the twin feature a good generic one,
unless there had been some internal connection between the inhabitants of
the tubes, but none appears to have existed so far as can he judged from the
figures, or from the author’s description or remarks; therefore I think the
twinning of the shells either an accidental feature or not more than a specific
character, and presume the species is only a form of Serpule. Among the
fossils from the Cretaceous of New Jersey I have a specimen which closely
resembles Mr. Conrad’s figured specimen, except in that it is not merely
attached to, but appears to have been partly imbedded in the substance of
a shell of Plugiostoma dumosum.  The tubes, however, are clearly united and
conform to each other in curvature thronghout a part of their length, and T
presume were specifically related to the North Carolina forms.  Until better
evidence of the generic validity of the shell is obtained, T shall class this
one ‘under Serpula, retaining Mr. Conrad’s name parenthetically for the
present. I have tried to obtain the loan of the type specimen of the genus
from North Carolina, but owing to the absence of persons having charge of
the collections to which it belongs, I have not been able to see it.

DiprocoNcHA (SERPULA ?) CRETACEA?.
Plate xx, Fig. 25.
Diploconcha cretacea Conrad: Geol. North Carolina, vol. 1, 1875, appendix, p. 12,
Pl. o1, Fig. 26. ‘

Tubes apparently duplicate, the two nearly conforming to each other
in curvature; in contact, at least for a portion of their length, irregularly
arcuate and very slightly increasing in diameter; surface lamellose where
partially exfoliated and apparently concentrically and longitudinally lined
where perfect. '

The specimens have the appearance of Serpula tubes and, in their
earlier stages of growth, have been recumbent upon or imbedded in the sub-
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stance of a Plagiostoma or Dianchora, and probably numbered more than
two on the shell when living, as there are remains of smaller specimens
hesides the two of large growth. The shells are mostly exfoliated and show
a strongly lamellose structure, as if made up of a succession of layers one
over the other from the inside. Where broken through they are of consid-
erable thickness, and in this respect differ from the type specimens as
described by Mr. Conrad as fragile. It may be that I have wrongly iden-
tified the specimens, but the similarity between them is so great that 1 nave
not felt safe in considering them as distinet from Conrad’s species.

Formation and locality: In the blackish layers of the Lower Marl Beds,
at Crosswicks Creek, New Jersey.

ExTRA LIMITA.

Neptunea impressa Gabb: Jour. Acad. Nat. Seci., Phila.,, vol. 4, 2d ser., p. ‘389,
Pl vxvu, Fig. 5.

This species was described by Mr. Gabb, from Hardeman County,
Tennessee, from the Ripley group, and cited in his synopsis of the Creta-
ceous formations as coming from New Jersey (see p. 62). I have not seen
among the casts from New Jersey any one which could reasonably be con-
sidered as identical with the specimen which Mr. Gabb has figured.

Anisomyon borealis=Hipponyx borealis Mort. See Gabb’s Synopsis Cret. Foss.,
p. 38

I can find no other evidence of this species having been found in New
Jersey than the reference in Mr. Gabb’s synopsis. It has probably occurred
by mistake in looking at Dr. Morton’s original deseription, where he men-
tions having described another species of the genus Hipponyx from New
Jersey:.
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SECTION II.

CRETACEOUS GASTEROPODA OF THE MIDDLE MARL BEDS OF NEW
JERSEY.

MURICIDA.

(Genus PERISSOLAX Gabb.
PERISSOLAX TRIVOLVA.

Plate xx1, Figs. 1-3.

Fusus trivolvus Gabb: Proc. Acad. Nat. Sci., Phila:., 1860, p. 94.
i Perrissolax trivolva Gabb: Synopsis, p. 67; Meek, Check List Cret. and Jur.
Foss., p. 23 ; Geol. N. J., Newark, 1868, p. 730.

Shell of medium size, ventricose, with a long, straight canal, once
and a half as long as the length of the inner part of the body whorl
above it. Spire very low, broad, conical; the apical angle being from 100°
to 110°, the top of the volutions flattened in the direction of the slope of
the spire, and the inner volutions barely rising above the outer ones.  Body
whorl flattened on the periphery, forming a nearly vertical, flattened band
of considerable depth, helow which a second obliquely flattened space of
somewhat less width occurs, thus forming the three angles on the body of
the whorl from which the name was derived. -Below the lower angle
the surface slopes rapidly to the long, slender canal and beak. Aperture
large, angular on the outside and contracted below at the canal, strongly
medified on the inner margin by the preceding volution.  Volutions faintly
marked by distant varices and along the upper carina by a series of thin,
rather closely arranged transverse nodes. No fine surface markings or
spiral lines are perceptible on any of the specimens, all of which are internal

casts in a rather coarse yellow lime sand.
172 ©
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"This is a well marked species and easily distingunished from any other
shell in the Cretaceous beds of New Jersey; even when without the long
beak the three very well marked caringe form a distinguishing feature, and
the low sloping spire also is different from that of any other shell associated
with it. The absence of suwrface or spiral striee on the specimen is by no
means a certain indieation that none have existed, as they are all internal
casts, and in a matrix that would scarcely preserve them. Mr. Gabb does
not mention, nor does his specimen show the small transverse nodes around
the upper caringe, but on another exa:mple they are very easily distinguished.
On the second specimen mentioned the apex of the spire is broken, but
there is good evidence preserved to show that it was mammillated.

Formation and locality: In the yellow limestone sand of the Middle
Marls, at Timber Creek, New Jersey. In the State collection at Rutgers
College, collected by Dr. N. L. Britton. Also Acad. Nat. Sei, Phila., and
Am. Mus. Nat. Hist., New York City.

VOLUTIDA.
VOLUTODERMA ABBOTTI.
Plate xx1, Figs. 4-9.

Volulilithes Abboltii Gabb : Proc. Acad. Nat. Sci., Phila., 1860, p. 94, PL. 11, Fig, 7;
Synopsis, p. 93.

Volutilithes (?) Abboltic Gabb: Meek, Check List Cret. and Jur. Foss., p. 21 ; Geol.
N, J., Newark, 1868, p. 729.

Volutomorpha Abboftii Gabb: Proc. Acad. Nat. Sci., Phila., 1876, p. 203.

Shell of medium size, clongately oval in general outline, with a very
short spire and large body volation which forms nearly the entire bulk of
the shell, and which is nearly evenly convex above and below the middle.
Volutions about four in number; suture line not very distinet.  Aperture
long and narrow, rather more than two-thirds as long as the shell, and
pointed above and below. Columella comparatively strong, marked by
three or four very oblique folds of moderate strength. Surface of the shell
unknown, all the specimens recognized being internal casts.

There is considerable resemblance between this species and Voluto-
derma biplicate Gabb, unless we restrict both species to the type specimens,
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In this case this one is very much more slender than V. biplicate and par-
ticularly distinet in being less ventricose above the middle of the volution,
with a more elevated and less ventricose spire. But among the casts pres-
ent in the collections of the Acad. Nat. Sci, Phila., and Rutgers College,
there are numerous individuals occupying an intermediate position between
these two, which .can scarcely be reconciled with either, while at the
same time they appear to counect them.  Owing to the difference in geolog-
ical position of V. Abbolti, together with the difference in form mentioned
above, I see no other course than to consider them as three distinet species,
especially as one of them appears to be from the base of the Upper Marls.
The surface characters of all three are similar as far as can be observed
from the slight evidence remaining upon the inner surface of the larger
volutions of the casts. They all appear to have been marked with spiral
lines and by more or less strongly marked vertical folds. Even the type
of V. biplicata has evidence of very decided vertical folds, shown when
looking into the suture hetween the volutions of the cast. There is also
much variation in the nunber and strength of the columellar folds on most
of the varieties.

From what 1 can ascertain from these casts, I see no reason why this
one should be considered as generically distinet from Volufodernia biplicata.
There may he reasons why that one should be separated from forms like
Volutomorphe helle and its congeners, but there certainly can be no generic
distinction between these ventricose forms. I have therefore placed this
one under Volutoderma instead of under Volufomorpha, as was done by
Mr. Gabb. _

Formation and locality: The only two individuals of this species which
I have seen are in a yellow calcareous marl, or iinpure limestone, and 1
think they are both from the Timber Creek beds, of the Middle Marls,
instead of the lower layers in Burlington County, New Jersey, intimated

by Mr. Gabb.
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NATICIDA.
NATICA ABYSSINA Morton.
Plate xx1, Figs. 12, 13.
(For synonyms and references, sce page 123.)

A single cast only of what appears to be this species comes from
the yellow limestone beds at Timber Creek, New Jersey. It is some-
what weathered and croded, and is entirely a cast, but the general ex-
pression is so ncar that of the species as it oceurs in the Lower Marls,
that I see no sufficient reason for separating it. The form is perhaps a
little less patulose, and the under side of the volution at the edge of the.
umbilicus somewhat more rounded, while the wobilicus itself may be
somewhat smaller proportionally than in the normal form. In its de-
pressed form the cast might perhaps be as readily taken for an imperfect
speeimen of Gyrodes petrosa, but the volution is rather more erect, less
flattened on the outer surface, and does not possess the flattening of the
upper surface bordering the suture, as in that shell. The specimen has
been figured and given on PL xx1, that it may be the more readily iden-
tified should other specimens be found.

LunaTia Hanti Gabb.
Plate xx1, Figs. 10,11.
(For citations and synonomy, see ante page 130.)

Several specimens of casts of this species have been obtained from the
yellow lime sands at Timber Creek, New Jersey, and are in the collection of
the Am. Mus. Nat. Hist., New York City. They present the usual features of
the species, being much more erect and less ventricose than casts of any
other species of the Naticidee known from the State. The casts are very
poor and rough on the surface, owing to the material of which they are
composed, but still they may be readily recogilized. The umbilical open-
ing is small and the top of the volutions quite narrowly rounded, not show-
ing any flattening on the surface, as do many of those from the Lower Marls.
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One single specimen is somewhat shorter thanr common, in proportion to the
hetght of the spire, but this may only be an individual peculiarity; at least
the difference is not sufficiently marked to warrant any specific separation.
Figures of the best preserved individual have been given on PL xxi1 of the
Middle Marl species for comparison with those from the Lower Marls.

SCALARIIDA.

Genus CAVOSCALA, n, -gen.

Shell scalariform, thin in substance, with numerous round contiguous
volutions, which are crossed by oblique, raised varices. Surface cancellated,
axis broadly perforate, the umbilicus wide, angular on the margin and show-
ing the inner volutions. Base of body whorl margined by a broad flattened
band.  Aperture subeireular obliquely straightened on the inner side. Type
C. annulata, Morton's sp. Upper Cretaceous. -

The species upon which this genus is based is the only one known
Externally it resembless the living shell Sealaria pretiose Linn., except in the
connected volutions; more numerous varices; cancellated swrface and wide
umbilicus; the latter feature being Solarium-like in character, and also in
the broad flattened space extending from the margin of the umbilical cavity
to the outer basal portion of the whorl, where it terminates in an abrupt
shoulder which limits the next volution and forms a carinated suture.
The oblique varices and the fine transverse strize both cross this space and
are slightly visible in the umbilicus. The aperture is imperfect in all the
examples seen (seven), but of course the margin would be thickened and
bordered at each varix, so that it would present the appearance of a thick-
ened rim or peristome, but not larger or heavier than the other varices, as
in some forms of Scalaria.
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CAVOSCALA ANNULATA,
Plate xxi1, Figs. 1-5.

Scalaria annulate Morton : Synopsis, p. 47, PL 11, Fig. 10.

Svale annulate (Mort.) Gabb: Synopsis, p. 79; Meck, Check List Cret. and Jur.
Fogs., p. 20; Gabb, Proc. Nat. 8¢i., Phila., 1876, p. 208.

Seala (Opalia) annulate (Mort.) Gabb: Ibid.

Shell above a medium size for shells of this group, the largest individ-
ual, if perfect at the apex, would measure fully 1§ inches in length, with
the aperture probably yet imperfect. Volutions about seven in number in
the largest specimen, very ventricose and very slightly angular in the mid-
dle, closely coiled or in close contact; sutures deeply marked and charac-
terized by a slightly beaded band at the bottom, formed by the edge of a
broad, flattened, raised, or thickened space, which marks the base of the
volutions and borders the umbilicus. Umbilicus very large, angular on
the margin and rapidly sloping within, showing the preceding volutions in
the cavity. Aperture broadly ovate or subcircular, the inner margin straight-
ened somewhat, conforming to the slope of the umbilicus, Surface of the
shell marked by a series of moderately close, elevated, lamellose, transverse
ridges or varices, which are directed rather strongly backward in their pas-
sage from above to the lower margin, and are less conspicuous on the flattened
space bordering the umbilicus, within the umbilicus they are faintly shown.
There are also fine transverse rigid lines parallel to the varices, oceupying
the ridges and intervening spaces, also rather strong, rounded, wiry spiral
lines covering the entire surface of the shell, which are perceptibly directed
upward in crossing the varices. This gives the swiface of the shell a very
beautitully cancellated structure, easily perceptible to the unaided eye.

"This is the most beautiful shell T have yet seen from the New J ersey
formations, and is far more attractive in its appearance than Sealaria pretiose
of the present seas, which it much resembles, althougl: the more closely
arranged varices, contiguous whorls, and cancellated structure readilv dis-'
tinguishes it.

Formation and locality: In the yellow sandy lmestones of the Middle
Marls at Timber Creek, New Jersey, and a single small one from the green

marls of the samec bed at that samo locality. The vellow limestone speci-
MON XVIII 12
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mens are from the collection of the Acad. Nat. Sci,, Phila., one of them being
Dr. Morton's type of the species. The green marl specimen is from Rutgers
College, and was collected by Dr. Britton.

PLEUROTOMARIID A5,
Genus PLEUROTOMARIA Defrance.
PLEUROTOMARIA ? TINTONENSIS, 1. 8.

Plate xxir, Figs. 6-4. -

Shell of about a medium size, discoid, the spire being but slightly
elevated, only about one-half the height of the very depressed inner volu-
tions projecting abovo the surface of the outer ones. Volutions about
three in number, quite rapidly increasing in lateral dimensions from within
outwardly, as broad again from the ventral to the dorsal marging as the
height; surtace depressed near the suture, convex nearer the outer margin,
rounded on the periphery and flattened on the base for the outer half,
while the inner half gradually slopes more rapidly to the sharp inner
margin in the wnbilicus. This latter feature presents a broad, open, fun-
nel-shaped opening extending to the inner volution, and presenting scarcely
any evidence of suture-lines hetween the whorls in the cast.  The surface
of the volutions is marked on the upper side by a row of broad, but
low, rounded, dome-like elevations, increasing in breadth as the shell in-
creases in size; fourteen of these elevations can be counted on the body
whorl. The lower surface of the volution is angular at the junction of
the base with the periphery, and the surface near or at the angulation
marked by nodes similar to those above, but smaller and more nwmer-
ous, and not extending so far from the outer margin. Just below the
median line of the periphery there is a very slight ridge and angulation
which indicates a very narrow slit in the lip of the shell of greater or
less extent, allying it with the genus Plewrotomaria, although the general
appearance is quite like that of Straparollus. Aperture transversely sub-
ovate, widest at the outer third, angular at the outer basal portion, and
rather acute at the inner angle. From the closeness of the suture-line
in the cast, it would appear that the shell has heen very thin. Surface
of the shell unknown.
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The species is rather a marked one, and so distinct from any other
shell or cast known from the American Cretaceous formations that it will
not be readily mistaken. In form and size it distantly resembles Mar-
gerilella Abbofti Gabb, but has alower spire, more rapidly increasing and
less numerous volutions, and by being nodose above and below will be
readily distinguished from that shell. T wn greatly in doubt as to the
locality of this specimen. T am assured that it is from the locality cited
below, but it so closely resembles specimens from the Rhone in France
that T have been inclined to reject it altogether; and have admitted it only
with the hope that it may be verified by the discovery of additional
specimens.

Formation and locality: In a rather light colored marly limestone, with
scattered grains of glauconite. It is said to have come from the Middle.
Marls at Tinton Falls, New Jersey, and is from the collection at Colum-
bia College. Collected by Dr. Britton.

PLEUROTREMA, n. gen,

Shell solarium-like in general form, but without angulation to the
inner basal margin of the volutions bordering the umbilical cavity, but
somewhat regularly curving from the middle of the base to the upper inner
margin, giving a broad fuunel-formed umbilical cavity. Periphery marked
in the place of the noteh in Pleurotomarie by a series of oval perforations
similar to those of Polytremaria D'Orb.  Type P. solaviformis Whitf, Cre-
taceous.

I know but a single species of this genus, that deseribed helow, but
the combination of characters are so peculiar that I do not like to place it
under any known genus. The general from is like that of Solariin Lamarck
(Architectonica, Bolt), but is widely distinctive in the peculiar form of the
umbilicus and in the perforations of the outer portion of the whorl.  In this
latter feature it approaches both Plewrotomaria and Polytremaria.  From the
first.it differs in having the slit divided into a series of oval openings, and
from the last materially in the subrhomboidal form of the volutions and in
the form of the broadly open and funnel-shaped umbilicus. From the
appearance of the nodes and ridge left on the internal cast, I should sup-
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pose that this feature of the volution left an impressed band on the inside
of the shell which was subsequently filled, partially or entirely, by the
deposit of shelly matter on the inside as the shell increased with age and
size, and that the openings were closed beyond the outer half of the last
volution.

PLEUROTREMA SOLARTFORMIS, 1. Sp.
Plate xx11, Figs. 10-14.
Architectonica Abboftii in part of Gabb: Proc. Acad. Nat: Sci., Phila., 1861, p. 321.

Shell of more than moderate size, the lal'geét example before me meas-
uring almost 2} inches in its greatest diameter, by 14 inches in height, and
is an internal cast with the apical volutions absent. Volutions as preserved
in this specimen, four in number, and probably one and a half or two
absent; spire low, conical, the sides forming an angle of about 90°, and
the volutions flattened on their upper surfaces in a line with the apical
angle; sutures well marked hut not deep, indicating a shell of only mod-
erate thickness; base of the volutions flattened-convex, leaving the periph-
eral angle somewhat acutely rounded; the inner part of the base of the
volution rapidly slopes into the broad, open perspective umbilicus, forming
a rounded funnel-shaped cavity in which all the volutions are scen, but
with a very slightly marked suture line separating them. Secction of the
volution rhombically elongate-ovate, the umbilical part being attenuated
where it joins the preceding volution; along the middle of the outer volu-
tion there occurs an elevated ridge, which presents the appecarance of a
series of interrupted nodes of an elongate-oval shape, as if the shell had
been provided with a line of oval openings occupying this position, but
filling up beyond the outer half of the volution; surface of the shell
unknown.

This shell possesses much the appéarance of a Solarium, but the over-
lapping of the outer volution upon the base of those preceding it is a
marked and distinguishing feature; while the absence of angle bounding
the umbilicus at once separates it from that genus. The speciés has been
confounded in the collection Acad. Nat. Sci, Phila., with Plewrotomaria
Abbotti, from which it differs very decidedly, even more than generically,
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as will be seen by reference to the figures. Mr. Gabb also seems to
have considered this as identical with those from Mullica Hill, as he men-
tions under the desription of that species “several specimens in the collec-
tion of the Academy from Timber Creek, New Jerscy, with the surface
entirely obliterated” But he describes, imperfectly, the Mullica Hill
specimens.

Formation and locality: The examples figured are both from Timber
Creek, and are from the Middle Marls. Only two individuals have been
noticed, one from the Acad. Nat. Sci, Phila, the other from Rutgers
College. :

Besides the species here given as pertaining to the middle marls there
are very many very imperfect casts of gasteropods among collections
made at the marl pits of J. S. Cook, Esq., near Tinton Falls, New Jersey,
which are too unsatisfactory for use. Among them may be mentioned a
Pyropsis-like cast, resembling P. verticalis, but more elevated; a Turbinopsis
resembling the young of T. major and oné closely resembling 7. curta; a
Turritella, possibly T. wvertebroides Morton, a Natica, and several others.
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CRETACEOUS GASTEROPODA FROM THE. BASE OF THE UPPER MARL
BEDS OF NEW JERSEY.

TURBINELLIDA.
Genus CARICELLA Conrad,
CARICELLA PLICATA, 1. 8p.
Plate xx1m, Figs. 1, 2.

Shell small, turbinate or pyriform, with a short, broadly conical spire
having an apical angle of about 85°. Volutions four or more, not exceeding
five, the apical one mammillated; upper surface sloping in the direction of
the spire, slightly angulated at the point of greatest diameter and the lower
extremity slightly attenuated; body of the volution ventricose; aperture
large, nearly three-fourths the length of the shell, oblique and somewhat
elliptical in general form, canaliculate below. Columella slight, as shown by
the cavity left by its removal, marked by four very distinct, oblique, equi-
distant folds, the upper one of which is situated nearly at the middle of the
length of the aperture. Body volution marked in the cast by about twelve
very oblique vertical folds, which are directed very strongly forward in pass-
ing from above downward, but are confined entirely to the region of the
angle near the top of the volution. No positive evidence of other surface
markings can be detected on the casts.

This shell differs from most of the species of the genus as they occur
in the Eocene formations in having vertical folds marking the largest part
of the body volution. In shape and in the folds of the columella and their
relative position it agrees perfectly well with the characters of Caricella; in
the vertical folds it resembles Voluta. In size and general form and in the
vertical folds the specimens are very like Conrad’s figure of Pseudoliva

tuberculifera (Jour. Acad. Nat. Sci, Phila,, 2d series, vol. 4, p. 294, P1. 47,
182
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Fig. 27), an Eocene species, but there can be no doubt of the correctness
of the generic referenec of that species, and the form of the columellar folds
and canal of this one are equally satisfactory. 1 know of no eretaceous
shell with which it can bhe counfounded, as the generic characters are too
well pronounced to be mistaken. '

Formation and locality: In the green sands at the base of the Upper
Green Marls of New Jersey, at Farmingdale, New Jersey. Collection at
Rutgers College. Collected by Dr. Britton in 1884.

VOLUTIDZ.

ROSTELLITES BICONICUS, . SP.

Plate xx111, Figs. 10, 11.

Shell moderately elongated, as seen in the conditions of internal casts,
the only condition in which it is at present known. Spire elevated, consist-
ing of about four or five volutions, the aperture, which is narrow, forming
about two-fifths of the length of the entire cast. Volutions moderately
convex, largest at or near the upper margin, indicating something of a
square, shoulder-like upper surface for the perfect shell; below this angula-
tion the upper volutions are slightly convex, and in the casts leaving very
deep and strong sutures between the different whorls of the spire. Lower
volution distinetly largest above and cone-like in shape, with a short col-
umellar projection below; the lower half of the volution heing more rapidly
tapering than the upper, forms a slight angulation just below the middle.
Columella strong and marked h}.r four nearly equidistant oblique folds, the
lower one of which is not more than once and a half as far from the hase
as the distance between each fold. Aperture very narrow, pointed above
and below; surface, as far as can be seen on the internal casts, showing no
evidence of longitudinal folds or revolving lines; but the shell having been
quite thick may not have preserved such features on the interior surface.

This is one of the forms usually found among specimens labeled
R. nasutus; but it differs very strongly from that one in the proportional
length of the body volution and in the form of the lip side of the aperture.
In R. nasutus, as shown on specimens when the external form is preserved,
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the spiro 18 quite low in comparison with the entire length of the shell,
being not more and probably less than one-sixth of the length; while in
this one it would appear to have formed nearly one-half of the whole length.
It also pertains to a different geological horizon, as all the authenticated
specimens show.

Frormation and locality: The specimen figured is from the base of the
Upper Marls at Squankum, New Jersey, and helongs to the collection at
Columbia College; several others from the same position geologically are
from Farmingdale, New Jersey. Other specimens are from the Acad. Nat.
Sci., Phila, but are without locality, and are associated with specimens of
L. nasutus.  From their lithological features I should refer them to the
same horizon as the one figured here, viz, base of the Upper Murls, or the
uppermost bed of the New Jersey Cretaceous.

VOLUTODERMA INTERMEDIA, 1. Sp.
Plate xx111, Figs. 14, 15,

Shell of medium size, elongate ovate in outline, with a moderately
elevated spire and ventricose volutions, the last one of which forms the
greater bulk of the shell and is most ventricose above the middle. Volu-
tions three to four in nwnber and rapidly increasing in size. Aperture
semilunate, oblique, nearly straight on the inner side, forming a little more
than half of the entire length of the shell as shown in the cast.  Columella
marked by two or three strong, oblique, nearly equidistant plications;
outer surface of the shell unknown. The inner surface of the volutions
in one of the casts, which would preserve the markings of the volu-
tion within it where any existed, is entirely smooth, indicating a smooth
shell; but another fragment, which appears to beloug to the species, has
the surface closely lirated with markings of numerous vertical folds which
have formed nedes at the junction of the two sets (see outline figure PL
xxmy, Fig. 15). It also shows three columellar folds, as does the smooth
one. The last one has heen an old shell, much thickened, as indicated
by the great space between the coils of the cast, while the other which
bears the markings has been smaller and very much thinner in substance.
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So we may readily suppose that the shell possessed hoth sets of mark-
ings in its perfect condition.

This species is intermediate in form and characters between V. Abbottii
of the Middle Marls and V. biplicate of the Lower Marls, and may be
readily distinguished from either by the length of the spire and the ventri-
cosity of the volutions; this latter feature bringing it nearer to V. biplicata;
while in the height of the spire it exceeds either of them.

Formation and locality: The figured examples are from the Academy’s
collection, and are labeled as from Vincentown, New Jersey, which would
most likely indicate the base of the Upper Marls. They are also credited,
on the label, to “'I. M. Bryan,” probably as the dounor.

PLEUROTOMIDA.

Genus PLEUROTOMA Lamarck.
PLEUROTOMA FARMINGDALENSIS, 1. 8p.

Plate xx111, Figs. 3, 4.

Shell of medium size, with an elongated, turreted spire, composed of
numerous angularly ventricose volutions, which ascend rapidly, the entire
number unknown; apical angle about 30°; body volutions proportionally
larger than those above, contracted below and rapidly decreasing in diame-
ter, terminating in a short anterior beak, the length of which is hot known;
periphery biangular on the outer two-thirds of the body whorl, as seen on
the cast; columella slender, smooth; aperture moderately large; outer lip
straightened along the middle; volutions marked on the angle by short,
oblique, vertical plications or elongated nodes, which are directed slightly
forward below, and are confined to the larger part of the volution on all
above the last one, where they are slightly visible on the lower angle.
About twelve of the vertical nodes may be counted on a single volu-
tion. The wupper side of the last volution is slightly concave between
the angle and the suture line, marking the probable position of the notch of
the outer lip, although on the cast this feature itself can not be positively
traced. '
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The casts of this species are so imperfect that most of the specific fea-
tures arve very ohscure. The generic relations are, however, quite distinetly
marked, allying it to a group of this genus quite abundant in the Lower
Tertiary beds. 'The lower part of the body volution is imperfect, even in
the best specimen, so that it is not possible to refer it with certainty to any
of the subdivisions of the genus. It would, however, appear to resemble
very nearly the forms usually referred to Surcule. Species of this genus
appear to be quite rare in the New Jersey Cretaceous, although not uncom-
mon in some other parts of the country, only a very few individuals which
can he referred to it having been recognized among the many casts examn-
ined. ’

Formation and locality: In sandy marls at the base of the Upper Green
Marls at Farmingdale, New Jersey. Collected by Dr. Britton, and to be
found in the collection at Rutgers College.

STROMBIDZ.

Genus ROSTELLARIA Lamarck.
ROSTELLARIA NORILIS, 1n. Sp.
Plate xxi, Figs. 16, 17.

Shell, as indicated by the cast only, large and robust, with an elevated
spire which presents an apical angle of between 35° and 40°, and consists
in the cast of five volutions, with some two or three of the apical ones
absent. The volutions are strong, moderately and very evenly convex on
their outer surface, with strongly marked and abrupt sutures, which are
very compact and evenly coiled; the body volution is somewhat extended
below at the base of the aperture, which has heen obliquely elongate-ellip-
tical in outline, and pointed above and below; the axis has been very
strong, as is shown by the large umbilical perforation of the cast; the sur-
face of the cast is entirely smooth, not showing the least indications of any
markings, folds, or other surface feature.

The general form of this cast indicates a species of Rostellaria very
closely resembling the living species B. curvirostris Lam., and has probably
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been smooth on the exterior surface. It is by far the largest form of this
group of shells which I have seen from the American formations, the imper-
fect cast measuring 34 inches long by 1§ in diameter across the body whorl.
The beak of the shell is entirely absent, only the internal cast of the shell
being present, but it would indicate a sliell of unusual dimensions for this
group.

Formation and locality: The cast appears to be from the base of the
Upper Green Marls, but the specimen is without definite locality. The
lithological features would indicate it as coming from that position from
near New Egypt, New Jersey.

TURRITELLIDA.

Genus TURRITELLA Lamarck.

TURRITELLA PUMILA P,
Plate xxmi, Figs. 5, 6.

Turritelle pumila Gabb: Jour. Acad. Nat. Sei., 2d ser., vol. 4, p. 392, PL. LxvI,
Fig. 14; Synopsis, p. 91; Meek, Check List Cret. and Jur. Foss,, p. 19,

Shell, as seen in casts, of medium size, rather rapidly tapering, the
apical angle being about 30°. Volutions nearly round, the outer surface
between the sutures being depressed convex to near the lower third, from
which point they are more rapidly rounded to the suture; the number of
whorls in a specimen which would, if perfect, measure 13 inches in length,
have been about seven. Sutures strongly marked, but the whorls in the
cast are close, indicating a thin shell. Surface, as indicated by the casts,
marked by several spiral ridges.

There is much doubt as to the proper identification of this species.
The rapid increase in diameter of the volutions, and their rounded form,
together with the numerous spiral ridges, would ally it with the Tennessee
species, but its much greater size is againstit. It is, however, quite distinct
from any other species found in New Jersey, and equally so from any
other species found in the Cretaceous deposits of the Atlantic coast.

Formation and locality : The cast figured is from the collection of the
Acad. Nat. Sei., Phila., and was found in a tray with others marked “Vin-
centown, N. J.”

NEW JERSEY GEOLOGICAL SURVEY

e, e



188 PALEONTOLOGY OF NEW JERSEY.

Order SCUTIBRANCHIATA.,

Suborder PODOPHTHALMA,
PLEUROTOMARIIDA.
Genus PLEUROTOMARIA De France.
PLEUROTOMARIA BRITTONI, n. sp.

Plate xxirr, Figs. 7-9.

Shell helow a medium size, broadly conical in form, rising from a
flattened base; the apical angle being about 80°. Volutions four, or from
four to five in number, slighty scaliform in character; the outer face being
flattened or very slightly convex, nearly in the direction of the spire, the
upper surface of any individual volution being a very little larger than the
basal edge of the next above it, and very slightly rounded on the angle;
suture lines distinct in the casts. Base flattened or scarcely convex for
two-thirds the width from the outer edge, which is moderately sharp, and
then rapidly rounding into the moderately sized umbilicus. Aperture ob-
liquely quadrangular, the inner basal or umbilical angle rounded. 8lit of
the outer lip not definitely ascertained in any of the specimens, which are
all internal casts, but as nearly as can be ascertained has been narrow and
placed at the outer basal angle, and not extending backward for more
than one-third of the outer volution. Surface features unknown.

The casts of this species bear considerable resemblance, in miniature,
to those of Pleurotrema solariformis herein described from the Middle Marls
at Timber Creek, New Jersey, but the slit in the aperture has been contin-
uous (i. e., not composed of u series of oval perforations), and placed in the
lower angle of the volution instead of midway between that point and the
upper edge, as in that one. It is also more highly conical in form.

Formation and locality : In Green Marls at the base of the Upper Marl
Bed, at Farmingdale, New Jersey. Collected by Dr. Britton.
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BULLIDZE.

Genus BULLA Lamarck.
BuLLA coNica, n. sp.
Plate xxur, Figs. 12, 13.

Shell of medium size, ovate in general outline, smallest above and regu-
larly expanding to below the middle, or for abont two-thirds of the length
of the shell, giving a somewhat conical aspect. Spire concealed, the upper
end of the shell appearing as subtruncate. Base of the shell more rapidly
contracted for the lower third. Aperture elongate, narrow above, widening
below and somewhat pointed at the base. Columellar lip somewhat twisted
in the lower part as shown on the cast, but destitute of any fold or tooth-
like ridge. Axis apparently imperforate. Surface, as shown by the cast,
marked by fine spiral or revolving depressed lines, and by obscure trans-
verse lines of growth crossing them. The revolving lines appear to have
heen rather finer near the upper end of the shell, and on the basal slope of
the volution two or three of them are perceptibly more distant than those
immediately above them.

This shell differs from B. Mortoni L. & F., from the lower beds, in its
more conical outline, the upper end being small and gradually expanding
to below the lower third of the length. The summit also is more broadly
fruncate.

Formation and locality: In Blackish Green Marls, at the base of the
Upper Green Marls, at Shark River, New Jersey. Collection at Columbia
College. Collected by Dr. Britton. ' '
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SECTION IV.

KOCENE GASTEROYPODA FROM THE UPPER LAYER OF THE UPPER
MALRL BED OF NEW JERSEY,

Class GASTEROPODA.

Subclass PROSOBRANCHIATA.
Order PECTINIBRANCHIATA.
MURICIDA.

Genus MUREX Linnzeus.

MuRrex (PTERONOTUS) LAVAVARICOSUS, 1. sp.
Plate xx1v, Figs. 1, 2.

Shell small, ovate, spire clevated, number of volutions unkown, apical
angle about 45°. Volutions subglobular between the deeply impressed
sutures, the body whorl appearing globular when considered alone. Aper-
ture semicircular, beak long, strongly curved and very slender. Volutions
crossed by low rounded varices, which in the cast readily slough from the
surface, showing that the inner layers of the shell were built up independ-
ently of the exterior form, as the shell was continued beyond the line of the
varix; lip reflocted only in the degree of a varix. Shell marked by fine
spiral lines, which are more distinctly indicated on the lower side of the
whorl than above; also by very fine transverse lines indicating growth.

Only a single individual of this species has been observed, and that
imperfect above the middle of the second volution. The speciien has been
studied by Mr. Conrad in past years, and marked by hini as being nearly
related to Fusus rugosus Lamarck, as figured by Sowerby.  The form of the
varices, however, and their condition of preservation show that they were
not formed as are those of Fusus, Fasciolaria, and allied genera, but like those
of the true Murex. The spocies is readily distingnished from any known

form in our American Eocene, and need not be mistaken,
190 ‘
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Formation and locality: In the stony marls of the Upper Green Marls at
Shark River, New Jersey. Rutgers College collection.

MuREX ? sp. undetermined.
Plate xx1v, Fig. 3.

A fragment of the matrix of & species of peculiar character, probably
of Murex, oceurs among the Shark River specimens. The specimen had
passed through Mr. Conrad’s hands and had been marked by him as Murex
previous to his death. It represents a specimen somewhat below a medium
size, with sharp, angular volutions, few in number, and marked by sharp,
supspinose varices or vertical folds. The spire has been rather short, in
fact not longer than the body volution below the angulation. I have given
a figure of the specimen as it shows on a gutta-percha cast taken from the
matrix, and presenting all that is left of it at the present time. It is possi-
ble that when Mr. Conrad used it there was much more of the matrix show-
ing than now, as it is very friable and rapidly crumbles. The specimen
presents to me much more the appearance of a species of Cuma Hurph.
than of an ordinary Mures, although there is not enough of it remaining to
definitely determine its generic relations. The specimen is from the upper
layers of the Shark River Marls, at Shark River, New Jersey, and may be
found in the cabinet at Rutgers College.

Genus RHINOCANTHA H. & A. Adams.
Ruixocanta () CoONRADI, n. sp.
Plate xxIv, Figs. 8-11.

Priscoficus Smithti ? (Sow.) Courad: Meek, Check List Eocene Foss., p. 16; Meek,
Geol. N. J., Newark, 1868, p. 732.

Not Murew Smithii Sow. : Mineral Conch., vol. 6, p. 151, tab. 578, Figs. 1-3.

Pyrule Smithii (Sow.) Conrad: Meck and others, when referred to as occurring
in New Jersey.

Shell, as known from internal casts, short-pyriform, or shortly turbi-
nate, with a rather low spire somewhat rapidly contracted below, forming a
slender anterior beak of unknown length. Volutions in the cast not
exceeding four in any of the specimens known, rather rapidly inereasing
in size and very ventricose, the upper surface flattened nearly in the direc-
tion of the very low spire, and seldom showing more than the slightest
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convexity between the sutures; below the periphery, which is more or less
flattened, or but little convex, the volutions are rapidly and abruptly con-
stricted to the moderately slender and somewhat lengthened anterior beak.
Aperture large, as wide as high when not compressed, contracted below
into & narrow canal, as shown by the casts, and directed ﬁpw:u-d at the
upper angle upon the preceeding volution; periphery of the volutions
marked by a double row of tubercular or rounded nodes, those on tlic
upper edge largest and most distinet; those below, situated at the point of
contraction, being very much smaller and sometimes almost obsolete. On
two of the casts there are slight indications of periodic varices at the dis-
tance of one-third of the volution apart; these indications are not very
marked and may be deceptive. The surface is marked very distinetly by
transverse lines of growth, but no indications of spiral lines, ridges, or
striee exist upon any of them, .

This is the species which Mr. Conrad referred to Pyrule Swmithii;
~ Murex Smithii Sowerby; Mineral Coneli., vol. 6, p. 151, P1. vrxxvi, Figs.
1, 2; Fig. 8 being also referred to the same species, being a high spired
variety. It is scarcely necessary to say that our shell hears very little
resemblance to the European one, not even belonging to the same genetic
group, as far as I can judge from the best examples, one of which is that
used by Mr. Conrad, and having his number written on the cast in ink.
'This specimen (Pl xx1v, Fig. 9) shows it to have had an entirely different
anterior beak, and to have been differently constructed throughout as com-
pared with P. Smithii Sow., as he figures it, and probably belongs to a dif-
ferent section of the Muricide. :

Formation and locality: 1n the upper layers of the Upper Marl Beds at
Shark River, New Jersey. Collection at Rutgers College, and Am. Mus.
Nat. History.

TRITONIDA.

Genus TRITON Montfort.
TRITON EOCENENSE, 1, sp.
‘Plate xx1v, Figs. 4, 5.

Shell, as known from the internal cast, small or below a medium size;
spire elevated, with rounded volutions separated by distinct sutures; volu-
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tions probably five or mnore; only three and a half are preserved in the mnost
perfect specimen; aperture round, moderately large; principal varices
aligned on the different volutions, and showing distinct evidences of the
expanded periodic lips; intermediate varices one only in each space, much
less conspicuous than the others; beak and canal not preserved beyond the
base of the last volution, but at that point showing evidence of having been
moderately strong; surface covered with elevated spiral lines which have
been rounded and gradually increasing in strength and distance from each
other from the upper margin of the volution to near its base, or as far as
they can be distinguished on this part of the cast.

This is the only species of this genus of shells detected in the Kocene
Marls of the State, so far as I am aware. It is a well marked species of
Triton when closely and understandingly examined, but still not casily dis-
tinguished on cursory examination from some of the forms of Fusus and
Tasciolaria present in the marls with it.

Formation and locality: In the upper beds of the Upper Green Marls at
Shark River, New Jersey, and in the collection at Rutgers College.

PURPURIDE.

Genus PSEUDOLIVA Swainson.
PSEUDOLIVA VETUSTA ?,
PraTe xx1v, Fig. 20.

Mo noceras vetusta Conrad: Foss, Shells Tert., p. 44, 2d ed. p. 37, Pl xv, Fig. 3.
Monoceras pyridotdes and M. fusiformis Lea: Cont. to Geol., p. 161 and 167, PL

5, Figs. 166 and 167,
? Buccinorbis vetuste Conrad: Am. Jour. Conch., vol, 1, p. 22 ; Meek, Check List

Eocene Foss,, p. 17,
Psewdoliva (Buccinorbis) vetuste (Con.) Meck, Check List Eocene Foss., p. 17.

Internal casts of a species of Pscudoliva, apparently of the above species,
so far as general form and character of a cast can determine, oceurs in the
Eocene green sands at Shark River.  The specimens are of about the sizo
of adult individuals from Claiborne, but appear from the general condition
of preservation to have been a worn specimen when imbedded, and so poorly

MON XVIII—13
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are the features preserved that it has been difficult to obtain a figure. The
groove formed by the advance of the tooth along the volution, as the shell
increased in size, is preserved on the cast, but it is not possible to determine
whether the shell was umbilicated or had a solid axis, so there is some
slight uncertainty as to the specific identification. The best cast is imbed-
ded in the rock so firmly that it can not be cleared to get the dorsal side,
and the filling of the aperture forms so much of the exposed portion that
the figure gives little more than an outline of the aperture and a small por-
tion of the preceding volution.

Formation and locality : In the upper layers of the Upper Green Marls
at Shark River, New Jersey. Collection at Rutgers College.

FUSIDA.
Genus FUSUS Lamarck,

Fusus ANGULARIS, 1. sp.
Plate xx1v, Figs. 15-19,

Shell of medium size or smaller, only moderately slender, with four or
five volutions in the cast, the last one proportionally larger than the others;
volutions angular, rather elongated, the angulation being at the upper third
of the exposed length on those above the. body ~vhorl, and the space above
the angle flattencd or slightly concave; suture lings strong, and in the cast
bordered above by a narrow raised band, probably caused by the thickuess
of the shell above on the inside of the whorl, and consequently nof a feature
of the shell itsclf; aperture large, angular near the upper third and pro-
longed below into a gradually narrowing canal; not suddenly constricted;
beak moderately long and bent; volutions crossed by numerous eblique,
rather sharply elevated costae, which are confined to the upper portion, those
on the body whorl being irregular and inelined to form fasciculic of less
elevation than those on the others; surface of the shell marked by raised
spiral lines, those above the angle of the whorls heing even and fine, and
those below that point coarser, more widely separated, and on the beak
showing a tendency to alternation in size.

This shell presents somewhat the features of a Fasciolaria, but the col-
umella, which is well shown by its impression, presents no evidence what-
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ever of any folds or ridges. Its angular whorls with the oblique folds dis-
tinguish it from any of the species associated with it in the same bed.
The cast, when deprived of the principal whorl, or even the aperture and
beak, present sorae resemblances to those of Surcule perobese herein de-
scribed; but the volutions are more angular and ihe vertical folds more
mimerous on the upper whorls, while those of the prineipal one become
broken up, and thereby rendered indistinct, while on that one they are more
distinet and stronger on the body volution than on those above. The spiral
strize are also much stronger and less numerous on the shell.

Formation and locality: In the upper layers of the Upper Green Marls
at Shark River, New Jersey. Collection at Rutgers College.

FUsus PLURICOSTATUS, n. sp.

Plate xx1v, Fius. 12-14.

Shell fusiform, rather robust, spire moderately elevated, turreted.  Vo-
lutions about six in number, veutricose, with strongly marked sutures,
subangular above and the.body volution obscurely flattened in the middle,
- giving an obscurely biangular appearance to the body volution, which is
augmented by a rapid constriction in the lower part and toward the beak.
Aperture large in proportion; beak slender, shorter than the spire, straight
and pointed at the extremity in the only example which preserves its out-
line entire. Columella destitute of any markings.  Surface marked by
abottt nine strong, prominent vertical folds on each volution, which are not
aligned one with the other on the several volutions,  On the principal volu-
tion they become strongly rounded and tuberculiform on tho upper part,
but are less distinet below or on the flattened part, and are entircly obso-
lete on the under surface. The shell is also marked by fine, raised, spiral
lines over the entire surface.

This shell is smaller than F. paucicostate herein described, is proportion-
ally more robust and is marked by a greater nwnber of vertical folds; the
body volution differs in the obscure flattening on the middle and in the
angularity of the lower part, while the beak is proportionally more slender,
straight and pointed. It somewhat resembles I tortilis Whitf, from the
Lower Focene beds on the Alabama River, but is more robust and has move
vertical folds,
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Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New Jersey, collection at Rutgers College.

. Fusus PAUCICOSTATUS, 1. sp.
Plate xxvi, Figs. 1-6.

“Shell elongate-fusiform, and turreted, spire moderately robust.  Volu-
tions strongly ventricose, the last one proportionally larger than the others;
number unknown, but apparently about seven, judging from those on indi-
viduals of various sizes, longitudinally costate; costa six on each volution,
strong, sometimes resembling longitudinal tubercles with broad concave
interspaces and forming vertical lines along the spire, obsolete on the lower
side of the volution and scarcely extending to the suture line above. Aper-
ture large, inflated on the larger specimens.  Beak slender, slightly twisted,
shorter from the middle of the aperture than the length of the shell above,
and with a narrow canal.  Surface of the shell marked by fine, but distinet,
raised spiral lines, those on the lower half of the body volation and on the
beak somewhat alternating in size.

This shell appears to have been a true Fusus and to have resembled
~ Fusus colus except in the number of costa and the shortness of the heak.
The species appears to have attained a fair size, the largest specimen in the
collection before me having measured about 24 inches in length. The
different specimens (all casts) show considerable variation in the strength
of the spiral lines and in their relative distance.

Formation and locality: In the uppermost layers of the Upper Green
Marls, at Shark River, New Jersey. From the collection at Rutgers
College.

Fusus pEROBESUS, 1. sp.
Plate xxv, Figs, 8, 9.

Shell proportionally short and obese, the volutions being very ventri-
cose and round in proportion to their height, and also very rapidly increasing
in size transversely. Spire short, the apical angle having been not far from
70°to 75°.  Volutions five or more, very full and gibbous between the suture

lines, the body whorl extended below into a short and slender beak. Aper-
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slender, no indications of markings of any kind are seen on the cast. Upper
volutions marked by strong vertical folds on the periphery, with broad,
shallow, rounded interspaces. Nine of the folds can be counted in the space
of one volution. "The body volution, both on the cast and in the matrix,
is entirely destitute of all remains of these folds. Swface of the shell
marked by strong, raised, rounded spiral lines, which are obsolete on the
body whorl, while the transverse lines of growth remain faintly visible.

The only respectably well preserved cast and partial matrix of this
species has heen subject to somi distortion by compression, and is also
slightly coated with a deposit of iron, so as to obscure the finer markings;
but the form of the shell has been so entirvely distinet from any other in the
Eocene formation that there is but little chance of confounding it. There
may be some slight doubt as to the correct reference of the shell to the
genus Fusus, but there is no evidence present of features pertaining to any
other.

Formation and locality : In the upper layers of the Upper Green Marls,
at Shark River, New Jersey. Collection at Ruigers College.

Fusus (NEPTUNEA ?) STAMINEA,

Plate xxv, Figs. 1, 2.
Fusus stamineus Conrad : Foss. Shells of the Tert., p. 43; Am, Jour. Conch., vol.
I, p. 14,

A single cast of small size, possessing all the essential features of the
above species is found among the ecollections. It is pyriform in general
outline, with a depressed conical spire, having three and a half whorls,
which are slightly exsert, distinctly angular on the periphery and moderately
convex below the angulation. The periphery is marked by from nine to
twelve transverse nodes, only slightly indicated by the undulation of the
surface, either above or below the angulation, but are quite strong on the
edge with concave interspaces. The aperture is transverse, angular in the
middle, and terminates below in a slender canal, the beak being very slen-
der and nearly as long in the cast as the height of the shell above it, and
is still imperfect at the end. The surface of the cast is marked by com-
paratively strong, spiral strie, which are arranged in groups on the lower
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side of the whorl, consisting of large ones with several smaller ones between.
On the upper surface they appear to be more even.

The cast presents every indication of being of the sane species as the
shells from Claiborne, Alabama, except that it is smaller in size. T see no
reason, therefore, for separating it under a distinct name.

Formation and locality: In the upper layer of the Upper Green Marls,
at Shark River, New Jersey. 1In the collection at Rutgers College.

Fusts (NEPTUNEA?) EOCENICUS, 0. Sp.
Plate xxv, Figs. 10-13.

Shell of medium size, depressed-hiturbinate in form, exclusive of the
anterior beak; spire depressed-conical, probably somewhat changed in the
casts by compression; apical angle about 90° or even more; volutions four
in number, rapidly increasing in size, and sharply carinate on the periphery;
flattened or slightly convex on the upper surface and rather strongly convex
below; coiled so as to leave the inner ones exposed for only a little distance
below the carination; aperture large, transverse, angular in the middle and
extended below in a narrow canal; anterior beak rather slender, its length
unknown, but being at least as long as the height of the shell above; volu-
tions marked on the periphery by a series of slight angular, transverse
nodes, which do not appear below the angulation of the volution and are
hut slightly seen above, being confined principally to the periphery.  Sur-
face of the shell marked by fine spiral strize, those helow the angle of the
whorls heing obscurely alternate in size, as seen on the casts.

"This species, as represented in the collection, does not appear to have
reached a very large size, the largest cast scarcely exceeding an inch and a
half in its greatest diameter, and the height, exclusive of the beak, has not
been much greater. The nodes on the periphery are proportionally more
distinet on the smaller volutions, and much more closely arranged than are
those on the principal ones. None of the specimens preserve the beak to

its full extent; the species somewhat resemble Fusus stamineus Conrad, from
the Claiborne sands, but the spire has been somewhat more elevated and
the volution below the carina rounder and shorter, and the nodes smaller
but more numerous, while the strize are very much finer.
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Formation and locality : In the upper layer of the Upper Green Marls,
at Shark River, New Jersey. Collection at Rutgers College.

Fusus (NEPTUNEA ?) HECTOR, n. sp.
. Plate xxv, Figs. 3-6.

Shell rather above a medium size, having attained a length of nearly
2 inches, exclusive of the anterior beak, the length of which is, in the
only specimen preserving it, equal to the height of the two lower volutions.
Spire elevated, consisting of but few volutions, five or six apparent in the
cast; apical angle about 45°.  Volutions strongly angular when not com-
pressed, the angulation being at about the middle of the exposed portion of
those above the principal one. Above and below the angulation the sur-
face is very moderately convex. Principal volution rapidly contracted
below the middle to the slender, twisted anterior beak, which is slightly
flattened and excavated near the lower end; aperture large and angular in,
the middle of the outer lip; columella slender; volutions erossed by about
twelve strong, angular, vertical folds, which are traceable to near the suture
on the upper surface and nearly to the commencement of the beak below,
but are much more distinet on the angulation. The shell is also marked
by strong, distant, spiral lines, commencing on the carination and continu-
ing below, the four first nearly equidistant, with two or three more distantly
arranged farther down, the interspaces heing flat or very moderately con-
cave. No spiral lines appear on the upper surface of the volations.  Fine
concentric or transverse lines of growth cross the shell throughout.

This is a very well marked speeies, and may bhe readily distinguished
by the strong markings and by the absence of spiral lines on the upper sur-
face of the volution.

Formation and locality : In the upper layer of the Upper Green Marls, at
Shark River, New Jerscy, Rutgers College collection.

Fusus (NEPTUNEA ?) HECTOR var. MULTILINEATUS, 1. Var.
Plate xxv, Fig. 7.

A single crushed and imperfect specimen, which presents much the
aspects of I". (N.) Hector, herein described, occurs in the collection of Rut-

NEW JERSEY GEOLOGICAL SURVEY




200 PALEONTOLOGY OF NEW JERSEY.

gers College, but is of still larger size and so characteristic in some of its
features in which it differs from that one that T have concluded to notice it
under a separate head, hoping that other specimens may be found to verify
it. The fragment consists of the principal volution and a portion of the
next above, the anterior beak having been broken near its upper part. The
volutions are somewhat rounder than are those of F. Hector, the angn-
lations being less distinct and the vertical folds more subdued. Both of
these features, however, might result, at least in part, from the excessive
flattening of the cast. The spiral lines, however, although the normal
number possessed by the typical form are present and retain very nearly
their relative position, are continued over the entire surface, both above and
below the angulation of the whorl, with two intermediate finer ones between
each of the principal lines; the finer lines are also continued below and
upon the anterior beak as far as that portion is preserved. In the prelimi-
nary examination of the species I had grouped this with the specimens of F.
(.) Hector, considering it only as a crushed specimen of that species pre-
serving the markings ina more perfect condition. But on separating the
largest individual of that one from the matrix, I find the fine transverse
lines of growth perfectly preserved, without a vestige of spiral lines on the
upper surface of the volutions, convincing me that this can scarcely be the
same species. I therefore indicate it as above. The locality and geological

position is the same as in that case. .

Fusus (UROSALPINX ?) MULTICOSTATUS, 1. Sp.
Plate xx1v, Figs. 6, 7.

Shell small, elongate-oval, or short-fusiform in general outline, spire
forming one-half of the entire length, the body whorl large and termi-
nating in a short heak. Volutions extremely ventricose, almost inflated,
with deeply marked suture lines between them. Apical angle about 45°.
Aperture large, broadly ovate and terminating below in a short, narrow
canal. Volutions crossed by closely arranged, rounded, vertical folds,
which are confined to the upper two-thirds of their surface, becoming
obsolete a little below the largest part, and are separated by narrow con-
cave interspaces; twelve to fourteen of the folds may be counted on each
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of the principal volutions, Surface of the shell marked by numerons raised
spiral lines, separated by slightly broader interspaces. Length of the shell
about one and a guarter inches.

It is somewhat difficult to say to which of several genera this shell
properly belongs. It might be classed with Tritonidea Swainson, except that
the folds are equal and the beak too slender. Its close general resemblance
to the common Oyster drill, Uresalpinz cenerens Say is so great that one
would naturally be inclined to associate it with that one. It is, however,
somewhat larger and the volutions more rounded or inflated between the
suture lines, but these are the only observable differences between this cast
and the recent shells of that species. The cast of the beak and anterior por-
tion of the shell is very slightly imperfect and prevents a positive determi-
nation of its relationship.

Formation and locality: In the apper layer of the Upper Green Marls,
at Shark River, New Jersey. Collection at Rutgers College.

Ger}us CLAVELLA Swainson.

CLAVELLA RAPHANOGIDES ?.
Plate xxvi, Figs. 7, 8.

Fusus raphanoides Conrad: Jour. Acad. Nat, Sci., Phila,, vol. 7, 1st ser., p. 144.
Clavella raphanoides Conrad: Am. Jour. of Conch., vol. 1, p. 18; Meek, Check List
Kocens Foss,, p. 19,

A single imperfect cast of a species of Clavella, resembling C. vapla-
noides Conrad, oceurs in the collection, but is too imperfeet to afford positive
means of specific identification. The spire is rather higher than that of
the Claiborne shell, but so little that the difference between conditions of
preservation might easily account for it. The most pronounced feature of
the cast is the very strong and broad anterior beak, being so much stronger
than would be the case with an ordinary species of Fusus or Fasciolaria that
it is theveby readily distinguished by this feature. The spire is high and
the volutions strong, and the cast presents no evidence of vertical folds, or
scarcely of spiral strie. The anterior beak is preserved in the matyix for
perhaps more than half of its original length, and is still more than three-
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sixteenths of an inch broad where broken. Figures of the specimen are
given to aid in its identification, although so highly imperfect.

Formation and locality: In the upper layers of the Upper Green Marls
at Shark River, New Jersey. . I'rom the collection at Rutgers College.

FASCIOLARIIDZE.

. Genus FASCIOLARIA Lamarck.

FagscioLARIA HERCULES,

Plate xxvr, Figs. 9-11; Plate xxv, Figs. 1, 2.

Shell large, heavy, and appareutly ponderous. Spire elevated and
strong, the apical angle on uncompressed spechimens being about 45° or
50°; volutions about seven, strong, subangular above the last one, which
is biangular, the lower angle being concealed on the others by the volu-
tion below; each volution marked by a sertes of twelve strong, rounded,
node-like vertical ridges along the angle, and dying out helow at the sutare
line; periphery of the last volution vertical between the angles, and rap-
idly contracted in the lower part to form the long, comparatively strong
anterior beak, which is nearly or quite as long as the height of the spire
above the middle of the last volution; columella straight to near its extrem-
ity. Only a single, rather slender, oblique fold has been observed on any
of the many specimens examined. Aperture comparvatively small, wider
than high, subangular at the upper outer part and rapidly rounded inward
to the beak and narrow canal below; swface, as indicated both by the casts
and matrix, covered by low spiral striee, those crossing the tops of the
nodes being the strongest and most distant; those on the lower part of the
body volution are not distinet enough on any of the casts to reveal their
true charaeter.

This shell has been very closely related to some forms of the living
shells referred to Fasciolaria trapezium Linn., and very closely resembles
that known as I Audouini Jonas, usually found in collections under the
first named species. The spire is, however, somewhat more elevated than
in that one, and the anterior beak somewhat more slender. The single
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slender columellar fold replaces the two or three of that shell, and is also
placed higher on the columella. I know of no other Eocene shell in this
country which closely resembles this one, especially in its’ great size and
robust character, coupled with its form and strongly nodose spire; some of
the casts are nearly 6 inches in length when deprived of the anterior beak,
which has been, with the aperture, as long as the entire shell besides.
Many of the casts which I have observed appear to be nearly or quite des-
titute of the nodes and would be readily taken for a distinct species.  This
feature, or absence of feature, I presume arises from a thickening of the
shell on the inside in old examples, filling up the depressions of the nodes
on the inside of the whorls.

Formation and locality: In the upper layer of the Upper Green Marls,
at Shark River and Farmingdale, New Jersey. 1 believe it also occurs at
Monmouth and Squankum, New Jersey. Collections Am. Mus. Nat. His-
tory and Rutgers College.

FASCIOLARIA PROPINQUA, 1. SP.
Plate xxv11, Fig. 3.

Shell above a medium size, fusiform; spire moderately elevated; beak
long, proportionally strong, as long as or longer than the spire, measuring
from the middle of the body whorl; apical angle of the spire less than 45°;
volutions about six, rather strong, with moderately marked sutures, the
upper ones marked by strong vertical nodes, which are ohsolete on the
lower two or two and a half; these latter are rounded or very slightly
angular, the last one being imperceptible, flattened on the periphery for
nearly one-third of its height and marked only by transverse lines of
growth. Aperture moderately large; beak long and the channel narrow;
columella marked by one single, very slender and very oblique fold, which
is situated at about the middle of its length when looking directly into the
aperture of the shell.

This species is smaller than either of the two associated species. It
was at first thought to be the young of F. Hercules, but on critical study 1
find characters revealed which prevent its alliance with that one. It resem-
bles it particularly in the npper volutions, in their heing nodose in the same
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manner, but without the distinctive angulations, Young specimens of that
species show the nodes increasing in size and becoming more rounded as
the volutions increase in size, while on this one they gradually disappear.
It differs from I Sumsoni in the less compact and more slender spire and
less ventricose volutions, these differences being very pronounced when the

specimens are viewed side by side. The general resemblance to the other
two species is very marked. '

Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New J ersey. Collection Am. Mus. Nat. History.

FASCIOLARIA SAMSONI, n. sp.

Plate xxviI, Fig. 4 ; Plate xxvi, Figs. 1, 2.

Shell large and ponderous, as indicated by the cast, with an elevated
spire, strong, extended beak, and strong, heavy, rounded volutions; apical
angle, when the specimens are uncompressed, measuring about 45° or 50°;
volutions numbering six to seven in the entire cast, with strongly marked
suture lines, their full, rounded and ventricose forms relieving the sutures,
but without any marked space between the volutions; aperture large, semi-
lunar in outline, more strongly rounded in the lower part than above, but
terminating in a narrow canal below; columella strong, its entire length
unknown, and the plications of folds unknown, as they are not visible on
any of the casts examined, the extension not being preserved; surface of
the volutions smooth so far ag can be determined from the cast, these being
marked only by transverse lines of growth parallel to the apertural margin.

"This species is found associated with T' Hercules, and is often consid-
ered as a smooth variety of that shell. They are, however, very distinct,
and evidently belong to two distinet sections of the genus, I, Hercules be-
longing to the group typified by F. trapezium Linn,, while this one is related
to F. tulipa of our own southern coast; although much larger, more ventri-
cose; and having a proportionally shorter spire than any specimens or species
of that type known to me. Tt is barely possible there may have been re-
volving depressed lines on the surface, as in some lights there are faint
indications of such a feature on the best preserved example, that figured;
but they are altogether too indistinct and evanescent to be given as a posi-
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tive feature. Specimens indicating a length of 6 inches above the beak
and canal are not uncommon, the diameter, in such cases, being nearly 33

inches.
Formation and locality : In the upper layers of the Upper Green Marls,

at Shark River, Farmingdale, and Monmouth, New Jersey. Collection at
Rutgers College and Am. Mus. Nat. Hist. -

TURBINID AL

Genus CARICELLA Conrad.
CARICELLA PYRULOIDES,
Plate xxix, Figs. 1-6.

Turbinella pyruloides Conrad: Foss. Shells of Ter., p. 24; Pl x, Fig. 1.
Caricella pyruloides Conrad: Am. Jour. Conch., vol. 1, p. 24; Meek, Check List
Eocene Foss., p. 16.

Shell of medium size, pyriform, swollen or inflated above and attenuate
below, with a short obtuse spire. Volutions four or more, very rapidly
increasing in size, the last one forming almost the entire bulk of the shell,
as the inner ones are almost enveloped by the outer.  Aperture very large,
semi-lunate, but prolonged and pointed below.  Columella slender, eSpeci-
ally in the lower part, somewhat bent and marked by three or four strong
plications or ridges. - Surface as shown on the casts, marked by lines of
growth parallel to the margin of the aperture.

The casts of this species are not uncommon and attain a very fair size as
compared with the shells as found in Claiborne sands at Claiborne, Alabama,
from whence it was originally deseribed and where it is quite abundant.  The
New Jersey specimens are usually much compressed or distorted, and the
columellar folds not often seen, as they show only as grooves in the marl
against the side of the cast of the colunella, or are obtained by breaking
away a portion of the volution.  There are seldom more than three of them
visible, and often only two can be detected, which, together with the absence
of the raised spiral strire of the lower slender part of the volution on the
Alabama specimens, may induce some to consider them as distinet species,
I thiuk, however, these slight differences are only the result of the conditions
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of preservation. The most marked difference between these casts and the
Alabama specimens will be found in the shorter spire and in the proportion-
ally larger upper part of the volution. 1t should be remembered, however,
that these features are regularly and constantly increased with the increase
in size of this and all closely allied forms. There are several other species
of the Focene formations that are closely related to this one, of which the
casts would be scarcely, if at all, distinguishable from these, but I think a
close comparison of hoth casts and the shells of these forms will prove the
New Jersey and Alabama specimens identical.

Formation and locelity: In the upper layers of the Upper Green Marls,
at Shark River, Farmingdale, and Squankum, New Jersey.

CARICELLA PONDEROSA, n. 8p.
Plate xx1x, Figs. 7, 8.

Shell rather large for the genus, and, so far as can be determined from
the cast, has been thick and heavy. Form obovate or pyriform in outline,
largest above, giving the greatest convexity'near the upper part of the volu-
tion, and becoming very attenuate in front to form the anterior beak and
canal.  Spire very short in the cast, being only very slightly convex or low
dome-shaped.  Volutions four or five probably in the shell, scarcely four
in the cast; sutures strongly marked and the inner whorls scarcely rising
above the outer ones. Aperture large, obtuse above and pointed below.
Columella strong and heavy, marked by three very heavy folds which
increase rapidly in size from above downward. Surface of the shell un-
known.

This species rather closely resembles C. pyruloides Conrad in general
form, but has a shorter spire and a somewhat more clavate form, the great-
est diameter of the volution being higher in proportion than in that one.
The columella is also much stronger and the folds entirely different in
strength, and the entige shell much thicker. This latter character has
been so marked as to give/ room for the shell to be perforated by some
boring sponge, or similar body, over nearly the entire extent of the outer
volution, and to transmit its markings to the cast. ‘I'be entire Ieﬁgth and
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form of the columella and canal can not he determined, as this part of
the cast is imperfect; but the length as preserved is over 4 inches, with
a diameter of the body volution of nearly 2§ inches; but the imprint of
the oblique folds is very strong, and for the size of the shell have been
proportionally very large and heavy, broad and rounded. The specimen
has been compressed in such a manner as to contract the aperture and pre-
vent a satisfactory view of it being given in a figure; but the general
form is so characteristic that there can be no difficulty in recognizing it.

Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New Jersey. Collection at Rutgers College.

VOLUTIDZ.

- Genus VOLUTA Linnus,
VOLUTA LELIA, D. Sp.
Plate xxx, Figs. 1-3.

Shell of moderate size, attaining a length of 24 inches or more; ovate
in general outline, with a low spire, moderately ventricose volutions and
rather slender anterior beak and not strongly marked suture lines; body
volution forming nearly or quite four-fifths of the entire length, largest
near the upper end and rapidly contracted below the middle, becoming
somewhat attenuated in front; aperture large, expanded above and nar-
rowed below; columella of only moderate size and marked by at least three
distinet and very oblique folds, enlarging from above downward; canal
shallow; surface of the shell marked only by fine lines of growth parallel
to the margin of the outer lip.

This shell is of the same general forin as V. Newcombiana, but is smaller
and with a much lower spire, and is also more attenuated in front, while
the body volution is not angular in the upper part like that one. It differs
also from any of the others herein deseribed in the comparative height of
the spire and attenuation of the anterior end. It is a very neat and grace-
ful species. :

Formation and locality: In the upper layers of the Upper Green Mails,
at Shark River, New Jersey. From the collection at Rutgers College,
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VOLUTA PERELEVATA, 1. SP.
Plate xxx, Figs. 4-6.

Imperfect and fragmentary specimens of a very slender volute are
found in the Shark River collections, but are all imperfect, both as to the
spire and base of the shell; but still enough is preserved to show that they
belong to a species which is entirely distinct from any of those hitherto de-
scribed from those beds, or from any of the Eocene layers in any other
section. The form of the shell is highly elevated and proportionally slen-
der, the spire being composed of volutions which are nearly straight on the
sides of the exposed portion, this part being unusually long as compared
with any of the known species. The last volution has been quite long,
largest near the shoulder and gradually narrowing downward to a narrow
hase, so that the shell has been four or more times as long as wide; the
aperture is long and narrow and the columella strong, and marked by three
or more strong folds. The surface has been smooth with the exception of
transverse lines of growth, which are strong and somewhat regularly
arranged, but not sufficiently so to form a surface pattern. The species
will be easily distinguished from any of the others by its slender clongated
form. All the specimens observed are from the upper layer of the Upper
Green Marls at Shark River, New Jersey, and are in the collection at Rut-
gers College, and that of the Amn. Mus. Nat. Hist.

VOLUTA PARVULA, n, 5p.
Plate xxx1, Figs. 1-4 and 5 (?).

Shell small, seldom exceeding 14 inches in length, elongate-ovate or
elongate-suboval in general outline, consisting of four to four and a half
volutions in the cast, the last one forming fully three-fourths of the entire
length; apex mammillated (?). Volutions of the spire low convex, not angu-
lated, but with distinct sutures. Body volution largest near the upper end,
abruptly rounded to the suture on the shoulder and gently convex helow
or over the hody portion, more rapidly constricted toward the lower part’
and again becoming slightly patulose at the base. Aperture long and mod-
era.tely open, with a wide canal and notch at the base, so far as can be

NEW JERSEY GEOLOGICAL SURVEY




GASTEROPODA OF THE EQCENE MARLS. 209

determined from the casts, and also slightly extended upward at the upper
angle. Columella proportionally strong and marked by four or more very
oblique folds, the upper one of which is thread-like, and the others much
stronger. Surface of the shell marked on the upper volutions by fine spiral
strize; also similar strize can be observed near the base of the principal volu-
lution, while the body of this volution seems to be destitute of such mark-
ings. The entire shell is also marked by somewhat distinct transverse strize
parallel to the margin of the aperture.

"This shell is the most abundaut of any of the Volutide in the Eocene
layers of marls, as well as the smallest. The prevailing length is about
1% inches. It is a neat and rather pretty form, and differs in its size and
shape from the other associated species. A single individual referred to the
same species with some doubt, on account of its immature appearance and
smaller number of volutions, preserves the mammillated apex or nucleus
which is turned on one side but not reversed. On account of the above
mentioned peculiarities of this specimen and a difference in the form of the
volution, I have thought it might possibly be the young of V. Newcombiana,
but do not feel certain.

Formation and locality: In the upper layer of the Upper Green Marls,
at Shark River, New Jersey. Collections Rutgers College and Am. Mus.
Nat, Hist.

VOLUTA $CAPHOIDES, n. sp.
Plate xxx1, Figs. 6-8.

Shell large, rather above a medium size, and, judging from the cast,
has probably been heavy in substance.  Volutious five or six in number, the
last one large and obeonical in form below the shoulder, where it is obtusely
angular and concave on the upper surface, while below the angulation it is
gently convex; spire short, probably not more than one-third of the entire
length, but in the only specimen examined is obliquely compressed and dis-
torted, destroying the proportions to so great an extent that they can not be
positively determined; upper volutions very distinet, slightly subangular and
with distinct sutures; aperture large, considerably more than half as long
as the entire shell, broadly channeled below; columella strong, marked by
four or more strong, distant folds, the second one from above being near

MON XVIII——1I14

NEW JERSEY GEOLOGICAL SURVEY



210 PALEONTOLOGY OF NEW JERSEY.

the middle of the length of the aperture. Surface of the shell smooth, or
marked only by lines of growth.

'The species very closely resembles the living V. scapha in size, form,
and proportions. The folds on the columella are similar in distance and
probably the same in number. The specimen showing them is too imper-
fect to determine their exact number positively, but four only are satisfac-
torily shown. It differs from V. vesta herein described in its more angular
and obeonical form, and can not be easily mistaken for it.

Formation and locality: In the uppermost layers of the Upper Green
Marls, at Shark River, New Jersey. From the collection at Rutgers College.

VOLUTA (AMORIA) VESTA, n. 8p.

) Plate xxx11, Figs.-xi-ﬁ.

Shell large and somewhat cone-shaped, being largest at the base of the
spire and irregularly decreasing in size below, with a very little swell or
convexity on the sides of the body volution, relieving the otherwise strictly
conoidal form. Spire low-conical, the apical angle being about 90°, and
the volutions of the spire barely convex between the sutures, which are
only moderately indicated in the cast, but which appear to have been
slightly callus in the shell. Aperture large, apparently contracted below.
~ Columella moderately strong, but little if at all callus and marked by four
rather strong and very distant folds, with flattened spaces between, which
in the specimen figured is fully three-eighths of an inch wide between the
upper ones. The upper fold is nearly horizontal and the lower very
oblique, being nearly vertical and nearly at the base of the columella.
Surface of the shell smooth or marked only by fine lines of growth parallel
to the margin of the aperture.

This species is peculiar for its conoidal form and peculiar columellar
folds, these latter being very unusually distant and isolated in their posi-
tion. The surface of the shell is entirely destitute of any longitudinal or
vertical folds or undulations of the surface, and I do not think there has
been any markings of any kind other than the lines of growth. The
shell has apparently attained a very fair size, the specimen figured having
measured fully 5 inches in length wheu perfect. The shell has had the
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form of species referred by Tryon to the section Amoria Gray, typified by
V. undulata Lamarck; or by Paectel in his catalogue, to Scaphelle Swain., but
there appears to be so much confusion about the sections of Volute among
authors that it is unsafe to refer a species to any one of the subdivisions.
The present species would undoubtedly afford ample grounds for a distinet
division under the hands of many, but I prefer not to divide where thero
has been so much already done, unless on the most pronouneced features.

Formation and locality: In the upper layers of the Upper Green Marls
at Shark River, New Jersey. Collection of the Am. Mus. Nat. Hist.

VoLUTA (SCAPHELLA) NEWCOMBIANA.
Plate xxxi1, Figs, 1-3,

Voluta Newcombiana Whitf., Am. Jour. Conch,, vol. 1, p. 263, Pl. xxvi1, Fig, 12.

Shell of medium size, elongate-elliptical in general outline, longer helow
than above the point of greatest diameter, but somewhat variable in pro-
portions in different individuals. Spire. elevated, the apical angle varying
from 45° to 60° in different individuals, partly owing, probably, to the
degrée of distortion by compression of the casts. Volutions five or six, the
apex not preserved in any of the specinens present. Volutions gently con-
vex, the body whorl often decidedly angular at the shoulder, gently convex
over the principal part and again more rapidly constricted at about the
lower third. Aperture large, more than half the length of the entire shell.
Columella strong, inarked by four strong oblique plications or folds in the
lower part.  Surface of the shell marked only by irregular concentric lines
parallel to the margin of the aperture.

The shell is known from New Jersey only in the conditions of internal
casts, and these more or less distorted by compression, so that the characters
are more obscurely shown than on the examples from Alabama, where the
shells are beautifully preserved. These casts vary greatly in the height of
the spire and in the angularity of the body volution, those having higher
spires always bein g less angular than the short spired specimens. It is pos-
sible there may be two distinct species among the casts which I have
referred to this one, but as most of these variations are observable in the
Alabama examples, [ have preferred to class them as one for the present.
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Formation and locality: In the upper layer of the Upper Green Marls,
at Shark River, New Jersey. Collections at Rutgers College and Am. Mus.
Nat. Hist.

Genus VOLUTILITHES Swainson.
VOLUTILITHES, SAYANA,
Plate xxx, Figs. 11-15.
Voluta Sayana Conrad: Foss. Shells ot Tert., p. 29, PL xvi, Fig. 1; Morton’s
Syn. Org. Rem. Cret., Appendix, p.-5.
Voluta Defrancii, V. gracilis and V. parvae (Lea) Conrad: Am. Jour. Conch.,
vol. 1, p. 24, and Morton’s Syn. Org. Rem. Cret., Appendix, p. 5.
Volutilithes Sayanus Courad ; Meek, Check List Focene Foss., p. 16; Am. Jour.
Conch., vol. 1, p. 24. _ )
Volutilithes mutata ? (Desh.) Meek: Geol. N. J., Newark, 1868, p. 732; Meek,
Check List Eocene Foss., p. 16; Heilprin, Tert. Format. N. A., p. 8 7.

Among the casts from Shark River in the State collections at Rut-
gers College, and also at the Am. Mus. Nat. Hist., are many specimens of
a Volutilithes, so exactly like the shells of the above species as it oceurs
at Claiborne, Alabama, that there certainly can be no reason whatever for
doubting their specific identity. They occur of all sizes from less thamn
1 inch in length to those of nearly 3 inches. They also represent nearly
all the variations in proportions of rotundity and height of spire possessed
by those shells; the variation of the surface markings, however, can not
be so readily detected, as it is preserved to a much less degree of dis-
tinctness on these casts. The casts may be characterized as follows:

Volutions ventricose, flattened or obliquely sloping on the upper sur-
face and attenuate below, spire moderately elevated, but variable in dif-
ferent individuals, somewhat turreted, the volutions rapidly increasing in
size; surface vertically plicated, the plications being confined to near the
upper part of the body volution and extending upon the upper sloping
surface; also marked by spiral lines, most distinct toward the base and
sometimes ouly visible on this part. Columella marked by several (three
to five} oblique folds of variable strength. Aperture large, wide at the
top and narrowed below, forming a narrow canal.

I suppose this to be the species referred to by Mr. Meek in his list
of Eocene fossils given in the appendix to the Geol. N. J., Newark, 1868,
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as V. mulata? Deshayes. Mr. Meek may have considered V. Sayana as
identical with the Paris Basin species, but they are very generally con-
sidered as being distinct, and there is certainly as much difference between
them and any one of the French species as there is among those from that
locality described and given as distinct by Deshayes himself; conseguently
I see no reason for suppressing the name V. Sayana. The species of Lea,
given above as synonyms, were deseribed from young specimens.

Formation and locality: This species was originally described from
specimens from the ferruginous sands at Claiborne, Alabama, but it has
been found at several other localities in that and the adjoining States. In
New Jersey I know it only from the Eocene layers of the Upper Marls, at
Shark River.

VOLUTILITHES CANCELLATUS, n. Sp.
Plate xxx, Figs. 7-10.

Shell of medium size, elongate-ovate in general outline, with a moder-
ately elevated spire consisting of three or more volutions in the cast; volutions
gently convex, rounded on the shoulder, largest above the middle, and the
body volution making the greater bulk of the specimen, forming fully two-
thirds of the height; aperture long and rather narrow, somewhat contracted
below; columella slender, curved, marked by three, or perhaps in the larger
individuals four slender, oblique plicze or folds, the lower one the larger, and
situated rather below the middle of its length; entire surface of the casts
marked by closely arranged spiral ridges, and also by transverse ridges of
growth, which are more or less fasciculate, which by crossing give a coarsely
cancellated texture over the body volution and over the exposed portions
of the others. The spiral ridges have their upper sides narrower than the
lower, giving a long and short side to each ridge, as have the ridges on
nearly all shells of this genus. The vertical ridges sometimes, on the older
individuals, form low vertical folds on the upper portion of the body velu-
tion, but this is not always the case.

These casts might possibly be mistaken for those of V. Sayana, as the lat-
ter oceur in the same beds, but not readily, as they differ much in form, being
more slender and more distinctly oval in outline; also in the greater height
of the exposed part of the upper volutions; in the almost total absence of
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nodes on the largest part of the volutions, but notably in the much greater
strength of the spiral ridges which cover the entire surface of the body
whorl in almost equal strength, which is not the case in that species.

Formation and locality: In the upper layers of the Upper Green Marls
at Shark River, New Jersey. [ have not observed it from any other local-
ity. Colleetions at Rutgers College and the Am. Mus. Nat. Hist.

CANCELLARIIDA.

Glenns CANCELLARIA Lamarck.
CANCELLARIA RUDIS, 1, Sp.
Plate xxx111, Figs. 1, 2. -

Shell of medium, or below a medium size, broadly biturbinate, of
nearly equal proportion above and below the point of greatest diameter
exclusive of the anterior beak. Whorls four in the cast, the apical volutions
not represented, not having been filled with sediment, probably having been
filled with calcareous deposit during life, as the cast appears to be perfect.
Volutions sharply angular, the angulation being near the top of the. prin-
cipal one; aperture large, subtriangular, higher than wide, acute above and
below; columella strong, no markings preserved on the cast, but an indica-
tion in its breadth, as shown on the inner lip of the aperture, of that lip
having been somewhat extended or perhaps having overlapped the colu-
mella; volutions crossed by a few strong, angular, vertical folds, not more
than six to the volution, but showing on the last one nearly to the base of
the shell; surface of the shell marked by spiral lines with depressed spaces
hetween them.

This cast seems to belong to that section of the genus Cancellaria
deseribed under the name Trigonostoma by Blainville, in which the aperture
is triangular, the volutions sharply angular, aud the folds of the columella
obsolete. The umbilicus in this species is not as large as is commonly the
case in this group.

Formation and locality: In the upper layer of the Upper Green Marls,
at Shark River, New Jersey. Collection at Rutgers College. '
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PLEUROTOMIDZE.
Genus PLEUROTOMA Lamarck.

PLEUROTOMA SURCULITIFORMIS n. Sp.
Plate xxxi111, Figs, 3, 4.

Shell elongate and slender, spire elevated, turreted, containing five
or six volutions, and forming, abhove the point of greatest diameter of the
body whorl, about three-fifths of the entire length of the shell. Body
volution rather large in proportion to those above. Volutions concave
above hut rapidly sloping, ventricose, and rounded below the angle, the
last one extended helow, forming a short beak. Aperture moderately
large. Shell marked by fine, even, spiral lines over its entire surface;
also by finer transverse lines which are broadly eurved backward on the
upper concave portion and forward on the body of the whorl.

This species is somewhat related in its form and surface striz to
P. elaborata Conrad, from the Claiborne beds (Foss. shells Tert. Forma-
tions, p. 52, PL. xxu, Fig. 19), but differs in the smaller number and higher
volutions and in the somewhat longer beak. It also resembles P. alfernata
Conrad, from the same beds figured on the same plate, in the form of the
volutions and surface markings but is a less robust and smaller shell and
the anterior beak is proportionally shorter.

Formation and locality: Inthe upper layer of the Upper Green Marls,
at Shark River, New Jersey. From the collection at Rutgers College.

PLEUROTOMA REGULARICOSTATA, T. §p.

Plate xx x111, Figs. 7-9.

Shell sxﬁall, very slender, spire clevated, forming less than half of the
entire length of the shell; the volutions rather high between sutures, num-
ber unknown. Body volution and beak forming rather more than half of
the entire length; moderately ventricose in the middle without perceptible
angle, but with a slightly concave depressed sulcus below the suture. Su-
tures distinct, bounded below by an elevated ridge. - Anterior beak long,
slender, and bent. Aperture apparently of medium size. Surface of the
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shell marked, especially on the body volution, by regular, even, flattened,
longitudinal or vertical eosta, which are formed by the fasciculation of the
growth lines and which are scarcely recurved on the suleus below the suture,
but are carried forward in a hroad sweeping curve across the body of the
principal volution, nearly to the slender heak, before they are again bent
backward. )

This shell is more slender than P. altispira herein described, and has
a longer anterior heak. The volutions differ very materially in form and
also in proportion.  On a gutta-percha cast made in a natural mold of one
specimen showing the exterior featnres the upper volutions appear to have
possessed stronger vertical folds; but the feature is problematical, and may
be the result of accident.

Formation and locality: In the upper layer of the Upper Gireen Marls,
at Shark River, New Jersey. From the collections of the Am. Mus. Nat.
Hist. and Rutgers College, New Jersey.

PLEUROTOMA (SURCULA ) ALTISPIRA, 1. 8p.
Plate xxx11, Figs. 10-13.

Shell inuch elongated, spire much more than one-half the length of the
shell, very much eclevated, consisting of six or more volutions in the cast.
Volutions moderately convex, not angulated, but in the cast marked by a
rather broad elevated band at the base of each, except, perhaps, the outer
or dorsal portion of the last one. Body volution and beak forming fully
Lalf the entire length. ~ Aperture only moderately large, pointed below and
rounded on the outer side. Columella slender and pointed at’ the base.
Beak short.  Surface of the shell, so far as can be ascertained, marked only
by fine lines of growth, which are strongly curved forward in crossing the
body volution, being returned again, gently, after passing the largest part.

- This species differs in the form of the volution from any other form in
the New Jersey beds. It corresponds in shape with P. elaborate Conrad
from the Claiborne sands, but is three times the bulk of the largest specimen
of that species yet observed in the many collections which T have seen from
that locality.

Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New Jersey.  Coliection at Rutgers College.
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Genns SURCULA (H. & A.) Adams.

SURCULA PEROBESA, M. Sp.

Plate xxx11, Figs. 5, 6.

Shell, as known from internal casts and external imprints, rather above
a medium size, indicating a length of 2 inches or over and proportionally
robust, the diameter of the hody whorl being equal to considerable more
than one-third of the entire length; volutions about five in number, dis-
tinetly angular in the middle, the principal one being concave above the
angulation and gently convex below that point, and terminating in a short,
strong, anterior beak; aperture proportionally large; columella strong; vo-
‘lutions crossed by numerous oblique folds, twelve of which can be counted
on the principal one; shell marked by very fine spiral lines, sharply ele-
vated and with finer lines between them, and also by finer and closer raised,
almost lamellose lines of growth which cancellate the surface by crossing
the spiral lines. On the concave upper surface of the prineipal volution
the transverse lines present a broad, sweeping, backward curvature, indica-
ting & broad sinus in the lip of the shell at this point, and below the angu-
lation are as strongly directed forward ‘over the central part of the volution.
' "This shell is of the type of S. tabulate Conrad, from the Claiborne sands,
but is of much larger size, much more robust, apparently fewer volutions,
and stronger folds.

Formation and locality: In the upper layer of the Upper Green Marls
at Shark River, New Jersey, and from the collection at Rutgers College;
some fragments, too poor for illustration, indicate a much greater size than
those given in the figures.

Genns SURCULITES Conrad.

Am. Jour. Conch., vol. 1, p. 213.

Mr. Conrad proposed this as a subgenus wnder Swrcwla Adams, but
did not characterize it either at the time or subsequently. Mr. Tryon
describes the genus in his “Structural and Systematic Conchology,” vol. 2,
p. 183, as follows: “Shell with spire and body volution nearly equal; the
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latter obconical, rectangular near the top, and flattened or concave above
from the angle to the suture; sinus of lip above the angle of the whorls
shallow and broad.” The type is Swurculites annose Conrad, a New Jersey
KEocene species. -

The type specimen used by Mr. Conrad in his description and figured
on Plate 20, Fig. 9, of the volume c¢ited above, is now in my hands, together
with several other specimens of the same, and another much more slender
species. They differ but little generically from Surcula proper as typified
by 8. nodifera Lam., except in the notch in the lip, and straighter anterior
beak, whicl, from the evidence afforded by the specimens before me, does
not appear to be bent or twisted to any extent. The form in both of these
species is subequally biconical, the spire elevated and nearly or quite equal
to the length below the angle of the principal volution. Below the angle
the body volution is nearly straight obconical, giving a somewhat regularly
tapering beak of moderate length and narrow canal. The upper surface
of the volutions is nearly rectangular and the sinus scarcely marked; in
fact, in most specimens the lines of growth indicating it are nearly direct,
but below the angle the line is directed forward in a broad curved extension,
occupying nearly the entire length of the aperture. The surface features
are rather fine and subdued, consisting of spiral lines on the entire surface,
and not very distinet lines of growth. Another of Conrad’s Eocene genera
Cochlespira, cited by Tryon as a synonym of Plewrotoma, is S0 nearly like
this one that it would be difficult to point out differences. The following
are the only species yet referred to Surculites.

SURCULITES ANNOSUS.
Plate xxxu1, Fig. 14.

Suwrculites annosa Conrad : Am, Jour. Conch., vol. 1, p. 213, PL. xx, Fig. 9.

Shell of comparatively large size, having heen about 24 inches long,
with a’transverse diameter of the body whorl of 1} inches when entire;
form subequally biconical, the length above and below the point of great-
est diameter nearly equal; volutions five or more, sharply angular on the
periphery, the upper surface flattened and nearly rectangular to the axis;
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sutures distinetly marked and limited above by a narrow ridge; volutions
below the angle almost obeonical, regularly tapering to near the end of the
short, rather obtuse beak; aperture narrow, widest at the angle of the body
whorl and almost gradually narrowing below, the outer lip thin and extended
in the middle, as shown by the growth lines, forming a broad rounded
extension; columella smooth; sinus in the outer lip situated above the
angle of the volution, very shallow, and extending from that point to the
suture, occupying the entire upper surface of the volution; surface of the
shell marked by fine spiral strizz both above and below the angle of the
volution, becoming slightly coarser and somewhat alternate below the
middle of the whorl and on the beak; transverse strize of growth also
marks the surface, and are sometimes grouped on the angle of the volution
s0 as to produce slight undulations or incipient nodes.

Formation and locality: In the upper or Eocene layers of the Upper
Green Marls, at Shark River, New Jersey. Collection at Rutgers College.

SURCULITES CADAVEROSUS, n. 8p.
Plate xxx111, Figs. 15, 16,

Shell elongated, slender, and fusiform; spire elevated, as long as the
shell below the angle of the principal volution; whorls probably six or more,
very angular in the upper part, the upper surface flattened between the
angle and the suture, and sloping but little, but never horizontal; below
the angle they rapidly decrease in size downward, are but very slightly
convex and extended in front, forming a rather long, slender, pointed ante-
rior beak; aperture narrow and elongated, the sinus in the lip scarcely
marked, and the margin of the lip extended forward below the angle; sur-
face of the cast marked by proportionally coarse spiral strize of nearly
equal size above and below the angle; also by obscure transverse lines of
growth.

"This species differs from 8. annosa in its more slender and gaunt look-
ing form, the volutions looking angular and uncouth in their proportions from
their great contractions between the angle and the suture below, arising
from the great proportional exposed length of each volution. Tt also differs
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in its greater length of heak, which is slender and somewhat curved. None
of the specimens is perfect at either extremity, so the entire length or
number of volutions can not be determined. The greater exposed length
of the volutions in the spire will readily distinguish it.

Formation and locality: In the upper layer of the Upper Green Marls,
at Shark River, and at Farmingdale, New Jersey. Collection at Rutgers
College.

SURCULITES CURTUS, n. sp.
Plate xxxi1m, Figs. 17-19.

Shell small, short biconical, about equally long above and below the
point of greatest diameter, or above and below the angulation of the body
volution, and the greatest transverse diameter of the body whorl about
equaling the height of the spire above that point. These features give
the body volution a short obconical form below the angulation, exclusive
of the beak, which is not present in any specimens under examination.
Above the angulation the whorls are abruptly sloping and almost withont
convexity, and the exposed portion of each upper volution is scarcely
greater than the width of the upper sloping surface of the sune volution.
Volutions only four in nuinber in the most perfect individual seen.  Surface
marked by moderately fine spiral lines, strongest on the lower part of the
body whorl; and also by fine, unequal, transverse lines of growth, which
are strongly arched forward below the angle on the body whorl, and again
recede below, indicating a very short beak. The transverse stri on the
upper surface of the whorls searcely indicate a sinuosity in this part of
the lip.

"This species is very much shorter, proportionally, than S. annosa Con-
rad, and will be recognized by this feature; while of course it is still further
removed from 8. cadaverosus.

Formation and locality: In the upper, stony, layer of the Upper Green
Marls, at Shark River, New Jersey. Collection at Rutgers College.
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CONIDA..
Genus CONUS Linnwué.
CONUS SUBSAURIDEUS,

Plate xxxr1v, Figs. 16, 17,

Conus subsaurideus Conrad : Am. Jour. Conchi., vol. 1, p. 148, PL 11, Fig. 9; ibid.,
. 30.

Casts of a species of cone, always of small size and with a rather ele-
vated spire, are in the collections in use. They present the appearance, as
nearly as casts can, of shells of the above species, obtained from the Buhr-
stone beds of the Kocene, from near Orangeburg, South Carolina, which 1
have identified with Conrad’s species. The shells are usually small and
of medium conical form, the spire is more or less clevated, with an elevated
carina on the outer edge of each volution, and the intermediate surface
spirally striated. The elevation of the spire varies in different individuals
from 90° to 120° or more. The shells are all silicified and are from the
collection at Am. Mus. Nat. Hist., among those obtained from Dr. Holmes, of
Charleston, South Carolina. The New Jersey casts have the same general
shape, the volutions of the spire being exsert and the apical a;ugle 90° or
more. None of the matrices have been preserved, so that the carinate
character and striations of the surface are not known; still there can be
no reasonable doubt of the specific identity of these casts with the silicified
shells above mentioned. Mr. Conrad says under his description that the
shell he used is silicified, and is “from the Buhrstone, probably, of Ala-
bama.” So it would appear that le did not know the locality, and I
have no doubt the specimen which he used was from the same locality
as those in the "Holmes collection, namely, near Orangeburg, South Car-
olina. Custs resembling these, but of much greater size, also occur in
Marls of the Eocene, supposed to have come from some locality near
Charleston, South Carolina, and also from the lower bed at Claiborne,
Alabama. These I have identified without question as casts of the above
species, after making internal casts artificially from authentic specimens of
C. subsauridens,
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Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New Jersey. Collection at Rutgers College.

STROMBIDAE.

Genus CALYPTRAPHORUS Conrad.

CALYPTRAPHORUS VELATUS.
Plate xxx1m, Figs. 23-27.

Rostellaria velata Conrad : Foss, Shells Tert. Form., p. 31; 2d ed., p. 38, Pl xv,
Fig. 4.

Rostellaria Lamarckii Lea: Contrib. to Am. Geol., p. 158, PL v, Fig. 164,

Hippocrenes columbaria ? (Defrance) Conrad: Check List Eocene, p. 13; Mesk,
Geol. N. J., Newark, 1868, p. 732. v

Calyptraphorus velatus Conrad: Am. Jour. Conch., vol. 1, p. 31; Meek, Check
List Eocene Foss., p. 13.

Casts, which are unquestionably of this species, are not uncommon
among the Kocene fossils from New Jersey. The specimens present in the
internal easts and impressions of the exterior all the features recognized on
or presented by the Claiborne examples, and have the same size and relative
proportions of those shells; so that there can be no reasonable question
of their specific identity. The spire is elevated and presents an apical
angle of from 25° to 80%, and consists of about eight volutions. This will
not include some two or three of the extreme upper whorls of the apex of
the shell which would not he preserved in the cast. The whorls are flat-
tened in the direction of the spire, and although the sutures are distinctly
marked, they are not deep or conspicuous.  The anterior beak is not shown
to its full extent in any of the impressions, nor is the margin of the lip fully
represented; but enough of both remains to show their similarity to the
Claiborne specimens.  The spire has been coated to near it not quite to the
apex in one of the examples examined; while the posterior canal has ex-
tended at least to the top of the fourth volution, if it has not extended to
the fifth; and has left & broad cicatrix marking the width of the callus hor-
dering the channel.  On one or two of the fragments of the casts of the
spire the longitudinal or vertical folds of the upper volutions which charac-
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terize the immature shell, or others where the coating has been removed, is
distinetly shown.  Quite a number of examples have been studied, and no
feature appears by which to distinguish it from the typical specimens of the
species.

Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New Jersey. Collection at Rutgers College.

CYPRAEIDA.

Genus CYPRAEA Linnweus.
CYPRAZA SABULOVIRIDIS, 1. S,

Plate xxx111, Figs. 20-22.

Casts of a species of Cyprea occur in the collection in use, but not
numerously. The species has been a small one with but few pronounced
features, and of these of course only the géneml form will be retained on
the internal casts. These remains are small, being but little more than 1
inch in length; the form is strongly ovate and somewhat “humped” near
the anterior end of the dorsal swrface; anterior end of the cast distinctly
but not largely umbilicated, and the posterior end obtusely pointed and
sulcated at the extremity; outer lip somewhat longer than the body of the
cast, enrolled hut not deebly s0; a few rather strong crenulations can be
distinguished upon it indicating teeth, and the entire surface of the-cast is
smooth; aperture quite narrow.

Only one of the casts present shows the eurolling of the.outer lip and
the size and form of the aperture entire. The specimen has been slightly
compressed laterally, which may have somewhat exaggerated the “humped”
appearance of the dorsal surface, though T think not to any great extent.
Its form and size appear to have been somewhat like that of C. spheroides
Conrad, from the Jackson group, of Mississippi, described and figured in
Waile’s Geol. of Mississippi, but not near enough to be classed under the
same specific name, considering the difference in position, while it is still
further removed from C. Mortoni Gabb, of the Cretaceous Beds in New
Jersey.
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Formation and locality: In the upper layers of the Upper Green Marls
at Shark River, and at Farmingdale, New Jerscy. Irom the collection of
Dr. Kneiskern, now at Rutgers College, and from that of Dr. Lawrence
Johnson, of New York City.

CASSIDIDAC.
Genus CASSIDARIA.

CASSIDARIA CARINATA Lam,?
Plate xxx1v, Figs. 18-22.
Cassidaria corinate Lam., : Hist., vol. 7, p. 217, of Deshayes and various authors.

Shell below a mediwn size, subglobose in general outline, but higher
than broad; whorls from four to five in number, the principal one large and
bordered by a broad reflected lip; spire moderately elevated, the volutions
distinctly but not largely exsert, but sharply carinated; body volution
marked by from three to five spiral carinations, three of which are dorsal
and strong, the other two being on the lower slope of the volution and not
always distinet; carinations nodose, the superior one having fewer and
stronger nodes than the next two, wlile on the two inferior carinas the
nodes are seldom shown. The volutions of the spire are also nodose on the
carination, the nodes being small and very numerous; aperture large, the
outer lip reflected, forming a wide, flange-like border; base of the shell
extended into a rather long, recurved, twisted Dbeak and canal; surface of
the shell marked by fine spiral raised lines.

This shell is exceeding like Cussidaria carinate Lam., from the Paris
Basin Eocene, and imitates all the variations through which that one passes.
In faet, it is very difficult to say why it is not the sume species, and I have
therefore placed it under the same specific name. It corresponds in nearly
all points with P. brevidenta Aldrich, Jour. Cin. Soc. Nat. Hist., July, 1885, p.
152, PL. 3, Figs. 19a and 20, but there is no ¢vidence of the single varix on
the whorls as in that one, although I have not seen quite enough of the
-matrix to ascertain positively if it may not have been provided with this dis-
tinctive mark. )

Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New Jerscy. Collections of Rutgers College and Am,
Mus. Nat. Hist.
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DOLIIDZ.

Genus FICUS Rosseau.

FIcus PENITUS ?
Plate xxx1v, Fig. 5.

Pyrula penilus Conrad: Foss, Shells Tert., 1st ed., p. 32.

Pyrula tricarinate Con,: Foss. Shells Tert., 2d ed., p. 38, Pl xv, Fig. 6.

Pyrulo cancellata and P. elegantissima Lea: Cont. to Geol., pp. 154, 155, PL v,
Figs. 160, 161.

Sycotypus penitus Conrad: Am. Jour. Conch., vol. 1, p. 26,

Priscoficus Smithii? (Sowerby) Conrad: Meek, Check List Eocene Foss., p. 16.

Pyrificus Smithii (Sow.) Meek : Geol. N. J., Newark, 1868, p. 732.

A single cast of a specimen, probably of this species, has been ob-
tained from the upper beds at Shark River. It presents the general fea-
tures of the species in all respects as to form and proportions, differing only
in the surface characters which here consist of revolving lines placed at
somewhat regular distances and are sharply clevated with concave spaces
between, being evidently only the stronger lines of the shell, while the
finer intermediate ones have not been visibly retained on the cast.  But, on
examination with a strong glass, remains of the finer ones are seen. The
transverse lines, those parallel to the border of the aperture, are strong, irreg-
ular lines, although placed at nearly equal distances from each other. The
spire of the specimen is somewhat unusually elevated for the species, and
the top of the body volution flattened, with an angle separating it from the
goneral surface of the volution. This, however, is principally the effect of
compression, and in the shells as they occur at Claiborne, Alabama, there
is frequently a marked angle at this point. The specics, as it occurs at
Claiborne, is extremely variable in surface markings; some examples being
finely and evenly cancellated over the entire surface by the transverse and
longitudinal lines, while others will have a few of the spiral or longitudinal
lines elevated into sharp carina: forming deeply concave spaces hetween

marked by finer lines. Others are found which present all the gradations
MON XVIII——15
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between these two extremes. Considering that these variations oceur in the
shells, when the substance is preserved, among those recognized as of the
same species, 1 conclude this may easily represent one of them, more
especially as only a single individual has been seen for comparison.

Formation and locality : In the upper layers of the Upper Green Marls,
at Shark River, New Jersey. Collection at Rutgers College.

NATICIDA.

Genus NATICA Lamarck.
NATICA GLOBULELLA 1. 8p.

Plate xxx1v, Figs. 1-4.

Shell small, not exceeding half an inch in its greatest diameter, and.
depressed globular in form, being somewhat broader than high, as seen in
internal casts, with a moderately rounded spire; volutions rotund, with
strongly marked sutures and apparently about four in number, only three
to three and a half showing in the cast; umbilicus open and of moderate
size, no evidence existing of a callus or thickened columellar lip; aperture
semilunate, rounded below and apparently narrowly rounded above; sur-
face destitute of markings, so far as can be detected on the casts, though
the matrix has not heen examined.

This species, in its general form and proportions, resembles N. ( Luna-
tia ) semilunata Lea, but the umbilicus appears to have heen entirely open
and too large for that species, and its form, as revealed by the casts, would
not indicate it as a Lunatia. It is possible it may have heen identical with
some one of the several species of naticoid shells known from the Claiborne
or lower beds of the southern Eocene, but as far as its characters are
revealed, I should greatly doubt it.

Tormation and locality: In the upper layers of the Upper Green Marls
at Shark River, New Jersey. In the collections at Rutgers College and
Am. Mus. Nat. Hist,
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ONUSTIDA.

Genus XENOPHORA Fischer de Wald.
XENOPHORA LAPIFERENS, 1. 8],
Plate xxx1v, Figs, 6-9,

Onustus extensus (Sow.?) Conrad : Labels on specimens in collection at Rutgers
College ; Meek, Check List Eocene Foss., p. 11 )
, resembles O. exfensus (Sowerby) Meek: Geol. N. J., Newark,

Onustus
1868, p. 732. _

Not Trochus extensus Sowerby: Mineral Conch., vol. 3, p. 140, PL 278, Figs.2a, b,
and 3. '

Shell attaining a very fair size for the genus, depressed trochiform in
outline, the apical angle being nearly 120° in most specimens. Volutions
four to five in number, flattened in the direction of the spire, showing but
little depression at the suture lines, even on the internal casts; outer mar-
gin thin and acute, apparently bordered by a thin expansion, as in some of
the living forms. Base slightly convex, flattened, or in some instances
very moderately concave; axis solid in the shell, the casts scarcely show-
ing a perforation at this point. Aperture acutely triangular, the lip reced-
ing on the lower side, but extended forward along the margin of the pre-
ceding volution on the upper side. Surface of the shell, as shown on the
matrix, and often even on the internal casts, marked by diverging thread-
like lines, which are strongly directed forward in their passage from the
suture to the outer edge of the volution and are irregular, corrugated, and
often interrupted. The surface of the volutions has been further oma-
mented by the somewhat regular periodical attachment of small stones, and
rarely of shells, which were almost invariably attached to the middle of the
upper surface of the volution, and usually quite close to each other, their
size being usunally graduated according to the width of the shell, the cica-
trices of attachment marking the casts usually, even quite to the apex.

This species seems to have been generally referred to Trochus extensus
Sowerby, which comes from the London clay of England. It is, however,
quite distinct, as seen when compared with one, as figured and described
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in the Mineral Conchology, being less elevated above and less convex
below, and never umbilicated; while that one is only covered at the um-
bilicus when very old. Sowerby also distinctly states that that shell never
attaches foreign substances to its surface, while this one is quite covered,
and principally by small stones, even where shells appear to have been
abundant. In this respect it differs quite notably from Thorus leprosus
Morton, as that one principally used shells, and those frequently of large
size enough to quite disfigure the casts, while those of this species are
quite regular in outline.

Formation and locality: In the upper layer of the Upper Green Marls,
common at Shark River, New Jersey. I have also seen it from Farm-
ingdale.

SOLARIIDA.

Genus ARCHITECTONICA Bolton.

ARCHITECTONICA ANNOSA.

Plato xxx1v, Figs. 23-27.

Onustus annosus Conrad : Am. Jour. Conch., vol. 5, p. 42, Pl. 1, Fig. 4.
Comp. 4. (Solarium) elaborata Con.:, Tert. Foss. N. A., Pl. xvu, Fig. 4.

Mr. Conrad figures in the Am. Jour. Conch,, loc. cit., under the name
Onustus annosus a specimen which I judge to be the cast of a species of
Architectonica, which is rather common in the Shark River Eocene Marls.
The specimens which I have figured under the above name were at one
time studied by him, and I presume the figure in the Journal was drawn
from one of them. KExternal casts, or imprints of the exterior, however,
show quito distinctly that the shells were of the nature of the genus Arck-
itectonica Bolton=— Solarium Lamarck. Mr. Conrad’s description of his
Onustus annosus 1s as follows: “Rather elevated; volutions five, rounded,
slightly channeled at top, and sculptured with revolving lines, which are
obliquely crossed by others, giving the cast a rugoso-tuberculated aspect;
lines on the last volutions five or six in number; periphery acute.”

There is nothing embraced in this description that might not apply
equally well to a species of either of these genera, unless it be the feature of
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spiral strize, which is not one of Onustus, but a common one of the other
genus, while the figure given by the author most nearly resembles a speci-
men of Architectonica. 'The species as known from the casts may be char-
acterized as follows: Broad conical, the surface of the volutions flattened
in the direction of the spire, about five in number, flattened below and
acutely angular on the edge. Under surface of the shell very broadly
umbilicate, apparently exposing all the volutions in the cavity, their inner
margin rapidly sloping and giving to the whorl an irregular quadrangular
section. Surface of the cast marked by several spiral lines, and in some
cases the outer one hordered by a distinet elevated marginal band; under
surface marked by distinet transverse lines which combine near the inner
edge to form a series of somewlat transverse nodes along the margin.

The upper surface appears to have been granulose, judging from many
of the casts and imprints of the surface, which leaves one strongly impressed
with the feeling that the shells which made them were specifically identical
with drchitectonica (Solarium) elaborate Conrad, from the sands of Clai-
borne, Alabama. T can not, however, find any evidence of spiral lines on
the base of the volutions, and the umbilicus has been very much larger in
proportion, being about half the width of the shell, whereas in that one it
is only about one-third of the whole width.

Formation and locality: In the upper layer of the Upper Green Marls,
at Shark River, and Farmingdale, New Jersey. Collections at Rutgers
College and Am. Mus. Nat. Hist.

SCALARIIDAL.

Genus SCALARIA Lamarck,
SCALARIA TENUTLIRATA, h. sp.
Plate xxx1v, Figs, 10-12,

Shell above a medium size, reaching 1§ inches in length in the best
preserved matrix examined. Spire elevated, the apical angle measuring less
than 30°.  Whorls ten or more in the perfeet shell, eight showing in the matrix
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and the apex still imperfect, leaving room for at least two others above
what is shown. Form of the volution circular, extremely ventricose with
deep strong suture lines. Aperture apparently circular except on the inner
side, where it seems to have been very slightly constricted, as seen on the
internal cast. Volutions crossed by very strong, elevated, and slightly
recurved vertical, lamellose folds, which have been extended on the top of
each volution in a short spire, as shown by the matrix (but which can not
be obtained by gutta-percha from the natural mold). Base of the principal
volution unknown. The shell is further marked by spiral striz, which are
exceedingly fine and are gathered into somewhat regular folds on the back
of the vertical ribs, and also on the intermediate surfaces.

This species is an exceedingly beautiful one, and has apparently attained
a rather large size. The base of the shell in the matrix used is destroyed
to a great extent, but it does not appear to have possessed the spiral ridges
common to a large group of these shells, consequently we may safely sup-
pose the axis to have heen imperforate. In general appearance it is much
like S. octolirata Conrad (Jour. Acad. Nat. Sci, Phila, 2d ser, vol. 4, p-
294), as identified and figured by Mr. T. H. Aldrich in his “Notes on
Tert. Foss.” in the Jour. Cin. Soc. Nat. Hist., July, 1885, p. 153, Pl. m, Fig. -
22, but the apical angle is much greater, the shell having been more robust
than that one; while in the matter of varices and surface strize, as well as
in the form of the volutions, it is quite dissimilar.

Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New Jersey. Collection Am. Mus. Nat, Hist.

TURRITELLIDZ.

Genus MESALIA Gray.

MESALIA ELONGATA, h. Sp.

Plate xxx1v, Figs, 13-15.

Shell attaining a very respoctable size, slender, elongated, ‘many
Whmled the number unknown, but certainly twelve or more, the rate of
inerease in lateral dimensions very mnoderate; volutions rounded, with only
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moderately marked suture lines dividing them, but usually wider than high;
shell quite thin, judging from the spaces left by its removal from between
the volutions on the casts; surface on the shell marked by eight or nine
sharply elevated, salient spiral ridges on each volution between the sutures,
the number on the last volution not ascertained; these ridges are divided
by concave interspaces, and are moderately regular, though in several cases
the two next above the suture are somewhat more distant than those above;
this feature, however, does not hold good in all cases. There are also faint
indications in the matrices of fine transverse lines of growth crossing the
ridges, and strongly divected backward in passing from the suture down-
ward on the matrix, indicating a broad sinuous lip in the shell. Form of
the aperture, columella, and base of lip unknown.

The species is represented by numerous examples, both of internal
casts and matrices, but always flattened to a greater or less extent. Some of
these indicate specimens of not less than 24 inches in length, probably con-
siderably more, and have a breadth across the lower volution of over half
an inch, with probably half the number of volutions absenf. Ii is just
possible that these casts represent a thin-shelled Turritella with rounded
volutions; still the surface striz or ridges are much more like those of
Mesalia, but the form of the aperture and lip being unknown, the final
determination of their true generic relations must be left for future discov-
ery. The spire differs so totally in its great clevation and very moderate
increase in diameter from that of any other species I know, that there
scems no difficuly in distinguishing it.

Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New Jersey. Collections at Rutgers College and Am. Mus.
Nat. Hist.

NEW JERSEY GEOLOGICAL SURVEY



232 PALEONTOLOGY OF NEW JERSEY.

Order SCUTIBRANCHIATA.
Suborder PODOPHTHALMA.

PLEUROTOMARIIDAE.
Genus LEPTOMARIA. Deslonchamps,

LEPTOMARIA (7} PERLATA.
Plate xxxv, Figs. 1-4,

Pleurotomaria perlata Conrad: Am. Jour. Conch., vol. 1, p. 213, Pl xxi1, Fig. 7;
Meek, Geol. N, J., Nowark, 1868, p. 732.

Shell very large, depressed conical and rapidly spreading, whorls three
to four in number, broader than high, flattened on the top, angular or car-
inate on the periphery, and subangular on the upper lateral margin, with the
intermediate surface rapidly sloping to the periphery. Base very broadly
and gently convex for a little more than half its width from the edge, then
more rapidly rounding without any angulation into the deep, broad umbil-
icus in which all the volutions are visible, with a scarcely perceptible suture
line separating them; aperture wider than high, angular on the outer lower
edge, flattened above, and curved from the outer angle on the base to the
upper columellar margin; surface of the cast as seen on the best preserved
specimens very finely striated longitudinally, and showing evidence of a
very narrow slit in the aperture at the angle formed by the junction of the
outer sloping surface with the flattened upper surface of the volution. In
one example the slit extends for more than one-third of the length of the
volution.

Among specimens presenting the general features of this species in the
Shark River heds 1 find two well marked species which appear to have been
considered as one. Mr. T. A. Conrad deseribed this form in 1865 as a
Plewrotomaria, and says: “'T'his is the only Tertiary species known to occur
in the eastern beds of this conntry. It is one of the largest of the genus
and approximates . supracrefacea of D'Orbigny, Pal. France.” His descrip-
tion of the species is as follows: “Conical, depressod, rapidly widening to
the hase; periphery slightly carinated; body whorl very wide, flattened
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above; base convex-depressed, slightly indented on the margin; umbilicus
profound.”  The specimen which he used 1 suppose to be one of these now
before e, but it is a very trifle larger than his figure, while the umbilical
portion has been restored, as will be seen by the comparison of the two
ficures of his plate. 'The specimen is marked with ink on the base, which
fact helps in its identification. 1 do not, however, understand the meaning
of his statement that the base is “slightly indeuted on the submargin,” as no
such feature is visible on any specimen examined. This one differs from
the other associated forms in being more depressed, which may be partially
the result of compression in the rock, but it differs principally in the form
of the volution, being flattened on the top, and sloping on the outer mar-
gin, while the other, I. gigantea, is sloping from suture to suture without
any flattening on the top, and it has a much more elevated spire and truly
conical forn.

Formation and locality: Tn the upper layer of the Upper Green Marls,
at Shark River, New Jersey, and is usnally represented in collections by
detached fragments of the volutions. Collections at Rutgers College and
Am. Mus. Nat. Hist.

LEPTOMARIA GIGANTEA, N, 8p.

Plate xxxvi1, Figs, 1 and 2.

Shell very large, conical in form, with an apical angle of 75° to 80°;
volutions probably five or six in number, nearly as high as wide, with the
surface obliguely flattened between the sutures in the direction of the spire,
or very slightly convex in the upper half, but without any flattening on the
top below the suture; base broadly and deeply concave, with a large per-
spective umbilicus, in which all the volutions would he shown in a perfect
specimen, and in the east with a scarcely perceptible suture line between
them. Jrom the outer basal angle, which is somewhat acute, the base is
very gently convex for a short distance within the margin, whence it curves
rapidly into the umbilical cavity; aperture large, rather higher than wide,
obliquely rhombic or trapezoidal in outline, with the basal line and iimex
margin forming a continuous but increasing enrve from the outer basal
angle to the upper inner angle; surface of the shell unknown, but that of the
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cast showing irregular undulations transversely, and very strong indieations-
of an apertural slit of undetermined extent near the middle of the volutions
by the existence of a hroad undefined elevation with a median impression
ot the cast. ‘

This species differs from L. perlata Con. in wanting the flattening on
the upper surface of the volution in its greater elevation, stronger volutions,
and in the position of the slit. Itis perhaps the most bulky gasteropod shell
in the New Jersey Tertiary Marls, having a diameter at the base of nearly
5% inches in its slightly flattened condition, and would have a height, if
complete at the apex, of fully 4 inches. I can not conceive of any distor-
tion or compression which would produce from this one the form of volu-
lution which characterizes L. perlata.

Formation and locality: In the upper layers of the Upper Green Marls
at Mrs. Haight's pits, Bayley’s Corners, Wall Township, New Jersey. Col-
lection at Rutgers College. '

LEPTOMARIA PERGRANULOSA, 1. SD.
Plate xxxvi, Figs. 3-6,

Shell of medium size, very broadly conical in form, having an apical
angle of about 125°, and apparently uncompressed; volutions five or more,
flattened on the surface in tho direction of the spire, or with but a very
slight convexity between the suture lines; sutures very distinet but not at
all marked; base concave, the lower surface of the volution very gently
convex between the acutely angular peripliery and the margin of the um-
bilical cavity, the latter feature being of moderate width and open to the
apex of the spire, showing all the volutions within it; aperture transversely
lentieular in form, being acute at the onter and inner margins, and twice as
wide as high; slit in the aperture narrow, thread-like, situated nearly mid-
way between the upper and lower margins of the volution, or a very little
above the middle of the width; swrface of the shell, as obtained from an
external imprint, entirely granulose or cancellate-granulose, formed by

fing, deep, longitudinal lines and nearly equally strong transverse lines.
These latter arch gently backward from the upper edge of the volution to
the line of the slit, and below it are directed forward to nearly the same
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ixtent as above.  The position of the extremely narrow slit is marked by
an clevated line on each margin. .
This shell differs from 1. perlate in the form of the volution, wanting
the flattening of the upper surface, and from L. gigantea in its more spread-
ing form and greater apical angle.
Formation and locality: Tn the upper layers of the Upper Green Marls,

at Shark River, New Jersey. Collection of the Am. Mus. Nat. Hist.

TREMATOFUSUS, n. gen.

Shell short fusiform, with rounded, ventricose body volution, and
slender, straight anterior beak and narvow canal, and smooth columella.
Volutions ornamented by fine spiral lines, and on the upper part with a
gseries of small tubular nodes, which appear to have formed a series of per-
forations around the periphery of the volution similar to those of Polytremaria
D'Orb. from the Carboniferous formation. Type T. venustus.

I propose the above generic name for a species of shell for whici I can
tind no established generic group. The specimens of the only species known
are internal casts, and their matrices in green marl; but all the features
of the shell are casily obtainable from those in hand. The shell quite
closely resembles a high spired form of Polytremaria, provided with a mod-
erately long, straight, and slender heak, which in the typical species is about
equal to the height of the spire. Except for the perforated nodes or sub-
spines, which rise quite abruptly from the. body volution, the shell would
form a rather short, wide-bodied Fusus, with arounded and abruptly spread-
ing body volution. Of course, as T have only the casts and matrix to judge
from, T can not positively affinn that these nodes or spines were really per-
forated during life—still they present cvery reasonable evidence of having
heen so formed. The shells have been extremely thin in texture.

TREMATOFUSUS VENUSTUS, 1. Sp.

Plate xxxv, Figs. 5-7.

Shell of moderate size, with an elevated, rather slender spire and very
apidly inereasing body volution, and with a slender, straight anterior canal,
equaling in fength the height of the spire. Upper volutions four in num-
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ber, somewhat flattened on the periphery and rapidly sloping on the upper
surface, ornamented by fine spiral lines and on the angle by a series of
transverse nodes, and by a second line of inferior nodes below. The body
volution increases much more rapidly in diameter than do those above, and
is rounded and ventricose; presenting a scarcely perceptible angulation at
the point of greatest diameter, but with a single stronger raised line in place
of the angle, with sharply elevated, rounded, and apparently perforated
nodes, representing the upper line of nodes of the spire, and gradually
increasing in distance with the growth of the shell.  Aperture rather large,
subcircular, contracted below into a narrow canal.  Columella slender,
straight, and smooth.  Surface marked by fine, raised spiral lines which are
even, rounded, and contiguous, except on the lower side of the volution and
beak, where they slightly alternate in size.

This species is peculiar for the large size of the body whorl in pro-
portion to the diameter of the whorls of the spire, presenting thereby a
peculiar wheel-like character midway between the extremities of the spire
and anterior beak. The species is quite an abundant one in the Shark River
marls, being represented in the collection by imdividuals of all sizes up to
that of the figured specimen, and showing the nodes in all degrees of devel-
opment, only the larger ones showing them to have been perforated.

Formation and locality: In the upper layers of the Upper Green Marls,
at Shark River, New Jersey. Collections at Rutgers College.

Subeclass OPISTHOBRANCHIATA.

TECTIBRANCHIATA.
TORNATELLIDA.
Genus ACTAHONEMA Conrad.
Am. Jour. Conch., vol. 1, p. 147 = Celatura Con.; ibid., pp. 28 and 385.

There seems to have heen at different times when dealing with it
some strange misunderstanding or misconception in Mr. Conrad’s mind as
to what shell he intended to found this genus upon. In his first reference
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of species to the genus Celatura, on page 28 of the work cited above, he
includes forms evidently belonging to the Pyramidellide, and places them
next to Obeliscus, where they certainly belong.  Then ou page 35, in the same
list of species, under Acteonide, he groups it again, but includes only one
of the two previously included species.  Subsequently in the same volwme,
on page 147, he changes the name from Celature to Acteonema without stating
why the change is made, and gives a generic description, citing Pasithea
striata of Lea as the type, referring to a figure on PL 11, Fig. 8, which is so
entirely different and unlike Mr. Lea’s figure and species that there can be
no relation whatever between them, and which might readily be mistaken
for a poor fignre of Tube striate Lea, which I rather suspect it was originally
intended for. Further on, on page 213 of the same volume, he describes a
species from New Jersey under the name dcteonema prisca, figuring it on
PL xx1, Fig. 8, which, in the condition in which he studied and figured it,
might very readily bo mistaken for a specimen of Tuba striata Lea, but
which on ¢loser examination proves to be an Acteon. Mr. Conrad’s figure
of Pasithea striate Lea we are left to infer is of natural size, and is over
three-fourths of an inch long, with strongly rounded volutions, but Mr. Lea’s
figure is of a shell seldom more than one-fourth of an inch long; has volu-
tions flattened in the direction of the spire, and presents a distinet fold on -
the columella. Considering the above facts T infer that Mr. Conrad orig-
inally intended to base his genus upon Pasithea striata Lea, and subsequently,
when he wrote the description, confounded his originally intended generic
type with Tuba striata Lea, and still held that idea when deseribing the New
Jersey species given below.  Owing to this confusion in regard to the genus,
I have not recognized it as valid for either group, and especially as in either
case it would be a synonym.

ACTAON PRISCA.
Plate xxxvi1, Figs. 7, 8.

Acteeoneme prisca Conrad: Am. Jour. Conch., vol. 1, p. 213, PL xx1, Fig. 3;
Meek, Geol, N. J., Newark, 1868, p. 732.

Shell of about the medium' size for the genus, the type specimen used
by Mr. Conrad in his description and figure measuring three-fourths of an
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inch in length, with a transverse diameter at its widest point equal to about
one-half the length, the specimen being very slightly compressed. Spire
elevated, three volutions being preserved in the cast above the body whorl;
volutions ventricose, rounded, the last one measuring about three-fifths of
the entire length; aperture elongated, elliptical in outline; columella mod-
erately long, curved, marked by a single fold in its lower part.  Surface of
the cast marked by proportionally strong impressed lines, leaving rounded
ridges between; no evidence of punctie in the lines can be detected, either
on the cast or in the matrix, although they may have existed on the shell.

This species is rather uncommon in the marls of New Jersey, for
among all the shells and casts of this formation which have come under
my observation only a smgle specimen, and that the type used by Mr.
Conrad, has been observed. It is readily distinguished from any of the
Cretaceous species by its general form and height of spire. Mr. Conrad
did not remove the specimen from the matrix, consequently did not find the
fold on the columelln, and referred it to his genus Actwoneme. (See obser-
vations on that genus.)

Formation and locality: In the stony layers at the top of the Upper
Green Marls (Eocene), at Shark River, New Jersey. Rutgers College col-
lection.

Genus TORNATELLAA Conrad,

TORNATELLEA LATA.
Plate xxxv1, Figs. 9, 10.
Tornatellcea lata Conrad: Am. Jour. Conch., vol. 1. p. 212, Pl. xx, Fig. 13.

Shell of medium size, ventricose or broadly ovate in outline, spire
short, the outer volution forming the principal part of the shell;- volutions
about four in the cast, rounded, with distinet sutures; aperture rather large,
more than half as long as the entire shell; columella short, apparently
straight and marked by two distinct and rather distant folds, one at the
base, the other near its upper part; surface of the shell and cast marked by
strong, impressed, spiral strice, with rounded r1d«r¢,s between.  There appears
to have been puncte in the depressed lines, but the evidence of this is not
quite satisfactory.

NEW JERSEY GEOLOGICAL SURVEY




GASTEROPODA OF THE EOCENE MARLS. 239

This shell differs from 7% prisce Con,, found associated with it, in its
shorter and more ventricose form, shorter spire, and in the possession of two
distinet columellar folds, instead of only one as in that species.  The spiral
lings are also somewlat more distant on the only specimens seen.  The
specimens agree very closcly with Mr. Conrad’s figure cited above, differ-
ing ouly in the very slightly greater elevation of the spire in the casts
This, however, would naturally occur in the cast, although the number of
volutions is usually less, as they are gencrally slightly longer.  Mr. Con-
rad’s specimen was doubtfully from Alabama, and preserved the shell sub-
stance.

Formation and locality: In the stony Eocene layer of the Upper Green
Marls, at Shark River, New Jersey. Rutgers College collection.

Genus TORNATINA Adams.

TorNaTINA WETHERELLIL

Plato xxxvi, Fig. 11.

Actwon Welherelli Lea: Cont. to Geol., Phila., l833; p. 213, PL. v1, Fig, 224,
Tornatina Wetherelli (Lea) Courad: In Aimn. Jour. Conch., vol. 1, p, 35.

I have not seen this shell, nor any representative of it, so give Mr-
Lea’s description below, and copy his figure.  The description is as follows:

“Shell cylindrical, truncate above, smooth; substance of the shell
somewhat thick; spire short and truncate; suture impressed; columella with
one fold; whorls four; mouth narrow, about four-fifths the length of the
shell; outer lip simple; length nearly 0.2, breadth 0.1, of aninch.” The local-
ity assigned to the specimen is “Deal, New Jersey.” In Mr. Conrad’s list
he gives it as from “Claiborne,” Alabama, but I presuine Mr. Lea under-
stood full as well whence he obtained it, though no shells in that condition
have been obtained from Deal so far as I know,
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SECTION V.-

CEPHALOPODA OF THE CRETACEOUS MARLS OF NEW JERSEY.
Olass CEPHALOPODA.

Order TETRABRANCHIATA.
Family NAUTILIDZE.
Genus NAUTILUS Breyn.

NavuriLus DekayI
Plate xxxvi, Fig. 1-6; and Plate xxxvir, Figs. 1~4,

Nautilus Dekayi Morton: Synopsis, p. 33, PL. viu, Fig. 4, and Pl X111, Fig,:. 4;
Gabb, Synopsis, p. 30; Proc. Acad. Nat. Seci., Phila., 1876, p. 277; Meek;
Check List, p. 25; Geol. Sur. N. J., 1868, p. 731; Invert. Paleont., vol. 9,
U. 8. Geol. Surv. Terr., p. 496; Meek & Hayden, Proe. Acad. Nat. Sci.,.
Phila., vol. 8, p. 280; Hall & Meek, Mem. Am. Acad. Arts and Sci., Boston,
vol. 5, new ser., p. 406; Conrad, Jour. Acad. Nat. Sci., Phila., vol. 4, new
sor., . 276,

. Shell of medium size, strongly subglobose in general form. In the
coudition of casts, that in which it is usually found in New Jersey, it is
slightly umbilicate, but in the shell the axis is solid and somewhat extended
laterally from the body of the volution, so that the posterior margin of the
aperture is straightened on each side of the involved inner whorl, and as
seen from the back of the shell presents a strongly auriculate feature, like
that of a globular Bellerophon.  Section of the volution from the umbilicus
outward more than semicircular, and the umbilical region impressed in the
shell, or somewhat funnel-formed in the cast; aperture large, transverse,
nearly twice as wide as long measured from the involved volution, which
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strongly modifies the form of the aperture and gives it a strongly reniform
character; septa distant and very deeply concave, the sutures very nearly
at right angles to the axis on the main portion of the volution, but form-
ing a very slight backward sinus on the middle of the back, and also
slightly bent backward within the umbilical depression as seen on the casts; -
siphon subcentral, a little nearer to the ventral than to the dorsal margin.
Surface of the shell marked by fine transverse lines of growth which are
arched strongly backward in crossing the middle of the shell, and forward
on the sides. '

I have seen but few specimens of the casts of this species, and none
-showing remains of the substance except Dr. Morton’s type specimens, so
the species does not appear to be common in New Jersey, although exten-
sively identified from other parts of the country, usually, however, without
direct comparison with New Jersey specimens. I have seen but few casts
from other parts of the country which I should feel warranted in consider-
ing as undoubtedly identical with the New Jersey shells; even those from
the Black Hills, which are perhaps the nearest like it of any I lave
sttidied, differ very materially in general form. Dr. Morton’s type speci-
men, which consists only of the outer chamber and forms but little more
than half of a volution, shows the wmbilical awriculations, and retains the
shell in part, shows it to have had a solid axis and very broad aperture, in
which it differs from any other which I have scen. The figures of this
specimen given I think will present a somewhat different idea of the species
from that which appears to have been usually entertained.

Formation and locality: In the Lower Green Marls, at Burlington and
Mullica Hill, and in Monmouth County, New Jersey, the latter being the
type specimen of Dr. Morton, now in the cabinet of the Phila. Acad. Nat.
Sei.

NAUTILUS BRYANL
Plato xxxvii, Figs. 5, 6.
" Nautilus Bryani Gabb: Proc. Acad. Nat. Sci., Phila., 1876, p. 277.

Shell large and strong, somewhat compressed on the sides; giving a
section to the volution, from the margin of the umbilicus to the dorsum,
greater than the width from side to side. Umbilicus small, but open
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in the shell. Dorsum sharply rounded. Septa distant, rather deeply con-
cave; arched forward on the margin of the umbilicus and slightly backward
on the sides, but strongly arched forward on the dorsum. Siphon rather
large, situatéd about two-fifths of the entire distance of the length of the
septum from the imner border. Aperture as shown by the section of the
volution, longer than wide and decply emarginate on the inner border by
the intrusion of the inner volution, giving it & compressed reniform outline.
Surface of the shell unknown.

The type specimens of this species, which are before me, consist of
two fragmeits of casts, one consisting of about half of an inmer volution
preserving seven chamber fillings; and parts of four chambers of a much
larger specimen show it to have been a rather large shell of a form much
like the living Nautilus umbilicus, but with the nmbilical cavity less angnlar
on the margin and rounded within; the outer volutions embracing the inner .
ones to nearly the same extent. The sides of the volutions are not quite
so much flattened near the umbilical region, giving a little greater propor-
tional thickness to this part of the shell. It is so distinet from N. Dekayi of
the Lower Green Marls that it is not necessary to compare it with that species.
[t is less unlike the fortns of Nautilus found as casts at Prairie Bluff, Ala-
bama, and in many parts of Texas known as N. perlatus Morton, but so far
as T know those are not umbilicated, consequently it presents a radical differ-
ence in this respect. There are some discrepancies between Mr. Gabb's
description and the specimens which it may be well to note.  For instance,
he states that the sides are flattened and “nearly parallel,” which 1 find to
be very far from the case, especially in the larger specimen.  He also states
that the siphonis “small” and “central” Tt is considorably nearer tho
inner margin than the center in both specimens, and in the larger one is fully
three-sixteenths of an ineh in diameter, being very much larger than in the
living form of Nautilus.

Formation and locality: In the yellow lime.sands of the Middle Marl
Beds at Vincentown, New Jersey, having been collected by the late Col..
Bryan, and is now in the cabinet of the Phila. Acad. Nat: Sei.
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Genus HERCOGLOSSA Conrad.

HERCOGLOSSA PAUCIFEX.
Plate xxx1x, Fig. 1.

Aturia paucifexr Cope : Proc. Acad. Nat. Sci., Phila., 1866, pp. 3, 4.
Hercoglossa paueifex {Cope) Meck : Geol. Surv. New Jersey, 1868, p. 731.
2 Nautilus orbiculatus Tuomey : 1854, Proc. Acad. Nat. Sci., Phila., p. 167, vol. 7.

In 1866 Prof. E. D. Cope presented before the Acad. Nat. Sciences in
Philadelphia a specimen of Aturia-like shell, which he described as fol-
lows, under the name Afuria paucifex: “Uncovered chambers, nine; sep-
tary processes clongate, acuminate, shallow, diverging outward from « spiral
line joining their bases; well separated from the succeeding septa; dorsal
portions of the septa short, very eccentric as regards each other; ventral
portions opposite them, forming nearly a right angle with the ventral out-
line. Siphuncle small, more dorsal than the end of the dorsal fourth of
the diameter. Ventral surface broad rounded; septal processes scarcely
visible on the ventral view.” Diameter of the last chamber 3 in, 11 lines;
of first visible (at siphuncle), 22 1. Median diameter (from penultimate
chamber) 8 inches. '

Among the New Jersey cephalopoda received from the Academy of
Natural Sciences of Philadelphia, I find a large internal cast of an Aturia-
like species under the name Nautilus orbiculatus, with the locality “ Gilou-
cester, N. J” On the cast is pasted a label, bearing the name “Afuria
pancifex; Cope’s type, Hercoglossa,” then one or two words obliterated, after
which follows ““Glasshoro, Gloucester Co, N. J.” The words Aturia pau-
cifex Cope's type, and the obliterated words, have been crossed out with
pencil and “N. orbiculatus?” appears in ink above the original name. The
specimen I believe to be the type of Prof. Cope’s species, as it agrees

" with his description and also with the measurements given, but does not
agree with Prof. Tuomey’s description of N. orbiculatus; at least not as 1
understand some parts of his very short and obscure diagnosis, which is
as follows: “Shell somewhat discoid, thick in the center and gradually
thinner toward the circumference; last chamber very large, spreading at
the umbhilicus; siphunculus nearly central; septa profoundly undulated,
showing on the back a recurved lip.” Prof. Cope appears to have con-

NEW JERSEY GEOLOGICAL SURVEY

S e
m——




CEPHALOPODA OF THi: CRETACEOUS MARLS, 247

sidered the inner face of the volution as the dorsal, which is perhaps
correct enough in speaking of the animal, but Dr. Tuomey says the septa
shows on the back @ recurved lip, which, if we consider the back the outer
surface or edge of the voluation, as is usually done, this is entirely wrong
for this cast, as the septa oxtend directly across the back and over to the
septal process in an almost straight line. Therefore, if Dr. Tuomey’s de-
scription is correct for his species, which I have never seen, this one must
be an entirely distinet species. I shall at any rate consider it as A. pau-
cifex of Cope, and disregard Dr. Tuomey’s name until further evidence is
obtained. If they prove identical Dr. Tuomey's name has precedence, as
it was given in 1854, while Dr. Cope’s name dates only from 1866. The
present shell may he more fully degeribed as follows:

Shell large, somewhat ponderous, ventricose, with a broadly rounded
back and convex sides; umbilicus slightly Impressed, but not open, the
inner edgo of the lip rather overlapping the one within, and the outer volu-
tion embracing the inner to that extent; aperture large, forming half of a
long ellipse, being rounded on the outer margin and gradually expanding
to the edge of the umbilical depression or for nearly four-fifths of the entire
length of the opening. On the inner side it is strongly modified by the
projection of the inner volution; entire length of the apertural opening 5
inches on the specimen; greatest width across nearly 4 inches. Septa
strong, deeply concave and distant, being nearly 3 inches apart on the back
of the specimen described at the third chamber, and nine chambers only
visible to the volution; lateral septal processes situated nearer to the outer
margin than to the umbilicus, and are large, strong, slightly directed out-
ward from a cireular line half as wide across the origin as long, that of the
second septum shown on the specimen being 2 inches long from the curve
of the inner portion of the septum and 1} inches on the outer side. Inner
portion of the septal line moderately arched forward between the umbilical
line and the septal process (or lateral lobe) and reaching slightly in advance
of the outer division, which from the base of the process or lobe extends
almost directly across the back of the shell; siphon rather large, measuring
more than a guarter of an inch in diameter at the outer chamber, cylindrical
as far as can be seen; situated at about one-fifth or a little more than one-
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fifth of the distance from the margin of the inclosed volution to the back
of the shell from the inner edge. Prof. Cope states at the edge of the inner
fourth. '

The shell substance, some of which remains on the inside of the cast
and between two of the chambers, has been very thick, more than a six-
teenth of an inch, and presents an imperfect columnar or prismatic structure
on the edge. The sides of the cast also show it to have been very heavy
where the septa have joined the outer shell, as the cast shows the ridges
and chamfering of the edges when the shell has been removed. Some of
the cavities left hetween the filling of chambers also are nearly or quite a
ling in thickness. Longitudinal lines also mark the cast, showing evidence
of muscular attachment along the sides of the chambers hetween the
umbilical cavity and the septal processes or lateral lobes of the septa.

Mr. Meek refers this species to Conrad’s genus Hercoglossa, whieh was
founded upon Nautilus orbiculatus Tuomey. Conrad’s description of the
genus in the Am. Jour. Conch,, vol. 2, p. 101, is as follows: “Nautiloid;
septa angular and linguiform; apex of the angle, or tongue-shaped Iobe,
not contiguous with the adjacent septum; siphon large or moderate, situated
within the center, or between the middle and inner margin, and not dorsal
or funnel-shaped, but tubular and gradually tapering.”  Atwria should have
a funnel-shaped, dorsal siphon, which this species has not, consequently
can not be a true Aturia. Dr. Tuomey’s N. orbiculatus, which was Conrad’s
type of Helicoglossus, is probably at least generically if not specifically
identical with this, so that this will at least fall under that genus.

Formation and locality: 1 think there can be no reasonable doubt of
tho authenticity of the loeality of the specimen used and figured, being as
marked on the label attached: Glassboro, Gloucester County, New J ersey.
Prof. Cope states under his description that it was found at Heritage’s marl
pits associated with Tercbratule Harlani and Teredo tibialis, which would
place it in the Middle Marls. There is also in the Academy’s collection parts
of two chambers of the same species from Vincentown, New J ersey, collected
by T. M. Bryan, Esq., which would also most probably be from the Middle
Marls, as hoth these and the Upper Marls are near together at that point,
Another fragment in dark brown material ocewrs in the tray with the frag-
ments of Awe. telifer, marked simply “N. J.”
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AMMONITID A
Genus AMMONITES Brug.

AMMONITES COMPLEXUS,

Plate xL1, Figs. 5-7.

Ammonites complexus Hall and Meek: Mem. Am. Acad. Arts and Seci., Boston,
new ser., vol. 5, p. 304, Pl 1v, Fig. 1; Gabb, Synopsis, p. 9; Mcek, Check
List, p. 24; Geol. Surv. New Jersey, 1868, p. 730; Invert. Paleont., U. S,
Geol. Surv. Terr., vol. 9, p. 447, Pl xx1v, Fig. 1.

A single fragment only of this species has so far been recognized from
New Jersey. It consists of less than an inch in length of a volution having
a less diameter than the original specimen figured by Messrs. Hall and Meck;
but it appears to have had a somewhat greater curvature, and consequently
has the appearance of having been a somewhat larger shell, though from
this imperfect fragment it would be dificult to say positively that such was
the case. The volutions were nearly cireular in section and strongly em-
bi‘ucing, nearly one-third of the outer one having overlapped the inner one.
It has been crossed by low, rounded, transverse ridges, and broad, shallow
furrows, without nodes; the ridges becoming almost obsolete on the central
line of the back. Septa extremely complex and very closely arranged; so
closely that the branches of one septum interferes with and overlaps the one
behind it, so'as to make it extremely difficult to trace the division of any:
.one septum even as far as the fragment preserves them. The extremities
of the digitations are slender and quite mucronate, presenting almost the
same features as those of Placenticeras tilifer.  In this respect it differs from
all other species yet observed in the New Jersey formations except that
one. The dorsal lobe is more than half an inch long, and only slightly
divided below on the median line; the main divisions are separated each
into three compound divisions, each of which has many muecronate points;
above this there is one principal digitation on each side which has three
terminal points, and one or two farther up on cach side. The first lateral
lobe has three terminal compound divisions, with one smaller division on
each side above, and & minor one still higher. The second lateral lobe is
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somewhat smaller than the first, but its divisions and branches are not trace-
able on the specimen. The first sinus is about equal in size to the first
lateral lobe, and is divided at the summit into three double divisions by
three minor lobes, each of which has several points along the sides and on
the extremity.

The specimen differs somewhat in details of the septa from the Upper
Missouri River specimen originally described by Hall and Meck, as well as
in having a greater circle of curvature along the circumference of the volu-
tion, and the volution has also been relatively narrower from side to side.
These differences, as well as the sharply pointed form of the divisions of
the lobes of the septa, lead one to suspect that were the specimen more
perfect a very differently shaped species would be the result. Still, from
the very imperfect and unsatisfactory material, it would hardly be safe to
desigmate it as a distinet species.

Formation and locality: The fragment is from a whitish clay marl
with ferrnginous markings, but is without locality. 1t has the lithological
characteristics of the white limestone clay at Holmdel, New Jersey, and is
most probably from the Lower Marl Beds at that place. The specimen is
from the cabinet at Rutgers College, and is that upon which Mr. W. M.
Gabb made the identification of the species in his Synopsis, p. 9, and hears

his label.

AMMONITES DENTATO-CARINATUS.

Plate xr.1, Figs. 3, 4.

Ammoniles denfafo-carinatus Roemer : Texas, p. 417 ; Kreid. von Texas, p. 33, PL
I, Fig. 2, a, b, ¢; Gabb, Synopsis, p. 9 ; Meek, Check List Cretaceous, p. 24.

A single small feagiment of this species comes to me from the collection
of the Acad. Nat. Sci. at Philadelphia, labeled as coming from the Creta-
ceous of New Jersey, and there scems to he no valid reason for douhting
the locality, as it bears resemblance to the white limestone nodules from
Marlboro and Holmdel, New Jersey. The specimen is but little more
than an inchin length, and is a fragment of a volution of medinm size, rep-
resenting about three of the chambers. The shell when entire has been
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compressed discoidal, with a proportionally small umbilicus, the volutions
have been sharp on the dorsal edge and marked by a series of undulations
which gave rise to the specific name. The sides are ornamented by two
lines of nodes which divide the surface into three nearly equal spaces, also
by transverse ridges which are low and rounded, and pass from the margin
of the umbilicus almost directly across the volution to & node one-third of
its breadth from the margin, and are then bent sharply forward, their con-
vexity giving rise to the undulations on the dorsal carination. Some of
the ridges bifurcate at the inner line of nodes, each branch reaching the
margin as independent ridges, but the fragment is too small to show how
frequently this feature occurs.

The septa of this specimen from New Jersey appear to be -as nearly
like that figured by Dr. Roemer, above cited, as could be expected in any two
individuals from the same locality, consisting of a proportionally large
dorsal lobe and three lateral lobes, visible on the side of the volution, with
another just within the limits of or on the side of the umbilicus. The dorsal
lobe has the main divisions hifurcating, forming two nearly equal branches,
with numerous slender digitations ; the other is single, slender, elongate, and
with five or six digitations. The first lateral lobe is large and somewhat
complicated, having five principal divisions with numerous digitations. The
other lobes are much smaller and less complicated, but all have slender,
narrow digitations. Between the dorsal and first lateral lobe there isa long
slender intermediate lobe with three to five digitations on a side. The
sinuses arc less complicated than the lobe, and have the terminations usu-
ally rounded, while those of the digitations of the lobes are usually sharply
pointed and narrow.

The specimen hears no evidence of the siphon.

Formation and locality: The specimen, which is a small fragment only
of a single volution, is entirely a cast in o hard ferruginous sandy clay,
with a few grains of glaueonite scattered through it, and may have come
from the white limetone nodules near the base of the Lower Green Marls,
at Holmdel, Marlboro, or some of the other outcrops of this material
within the State. As it is the only fragment of the species yet noticed,
there may be some question as to its locality until others are found.
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AMMONITES DELAWARENSIS.
Plate xvI1, Fig. 6-9; and Plate xvim, Figs. 1, 2.

Ammonites Delwwarensis Morton: Am, Jour. of Science, 1st ser., vol. 18, PL 11,

Fig. 4; Synopsis, p. 37, PL 2, Fig. 5; Gabb, Synopsis, p. 9; Meek, Check

List Cret., p. 24; Geeol. Surv. N. J., 1868, p. 730. .

Dr. Morton describes this species as follows: “Volutions uncertain;
cach whorl furnished with elevated transverse ridges, which bifureate about
half way across, and terminate in prominent tubercles on the margin;
ridges marked by three or four conspicuons nodes; back between the
tubercles convex; probable diameter from 8 to 12 inches.”

The shell scems to have been a very variable one, especially so when
different periods of growth are considered. The young form was described
by Dr. Morton as A. Vanuzemi, in which condition it is somewhat discoid,
with a moderately large umbilicus with vertical sides; about one-half only
of the volution being embraced by the succeeding one; the narrow dor-
sum being triply keeled; the marginal keels being formed of obliguely
¢longated nodes formed by the extremities of the numerous, rounded costae
which cross the sides of the volution. A row of nodes marks the ends of
the eoste .along the margin of the umbilicus, and threo other lines occur
at nearly equal distances apart, between the first and the marginal row,
which forms the lateral keel. When more advanced in growth the sides
become rounded and eonvex; the dorsum proportionally wider and less
distinctly keeled; the volutions somewhat more involved within the outer
one, which gives a correspondingly narrower umbilicus in proportion to the
entire diameter; the ridges crossing the sides are proportionally less ele-
vated and the nades less conspicuous.  In a large east sent me, as one of
the type specimens, from the Acad. Nat. Sciences, Philadelphia, the thick-
ness at the edge of the umbilicus is 28 inches, when the width of the volu-
tion is 3} inches. A small specimen (figured on Pl. xL1, Fig. 6), apparently
entirely uncompressed, presents a width on the side of the volution of three-
eighths of an inch, and a diameter of one-sixteenth less at the edge of the
umbilicus.  The same features of the surface are present on both speci-
mens, differing only in degree.
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The septa are marked by three lobes and an imperfect fourth one on
the inner margin, and by three sinuses.  The dorsal lobe has a pair of
short, principal, digitate branches, with several small digitations along its
sides.  First lateral lobe moderately large, with four principal, much ser-
rated branches, and two or more minor ones on the neck.  The secowd
lateral is irregularly hranched, having two or three divisions, and the one
bordering the umbilicus has the margin siiply undulated.  The first sinus
is very large and divided in the middle by « long, slender, digitate, minor
lobe, which extends nearly or quite half the length of the dorsal lobe. The
second sinus is not more than two-thirds the size of the first, and far less
distinetly divided. "The small umbilical sinus has the margiu rather deeply
undulated only. The margins of the sinuses are clavately undulated, and
those of the lobes more sharply serrated; the number and complication of
these features varying of course with the size and age of the shell.  In
the young specimens, whicl have the characters of A. Vanuzemi Morton,
the complications of the lobes and sinuses are more simple, although all the
foatures are present, as may be seen by the diagrams given on the plate,

In Dr. Morton’s figure in lis synopsis the septa are very incorrectly
represented, while the nodes and ridges are very strongly shown.

Formation and locality : The type specimens are all from Delaware, so
*far as T am aware.  Dr, Morton gives the Delaware and Chesapeake Canal,
and states that he had another from Alabama. I have not seen it from else-
where than Delaware and New Jersey.  The small specimen figured on our
plate is from near Burlington, New Jersey, and is in the Am. Mus. of Nat.
Hist.

AMMONITES VANUXEMI.

Plate xu11, Figs. 1-5.

Ammonites Vanuxemi Morton : Am. Jour. Sci., 1st ser., vol. 18, PL 111, Figs. 3, 4 ;
Synopsis, p. 38, PL. 11, Figs, 3, 4.
A. Delawarensis (young specimen) Gabb: Synopsis, p. 18. :
Not A, Vanuzemi Lea: Trans. Am, Phil. Scc., 2d ser., vol. 7, p. 254, P1. vin, Fig. 5.
This species appears to have been described from specimens of small
size, and imperfect.  Dr. Morton remarks under the description given in his
Synopsis, p. 38, that the “supposed diameter” is 3 inches; also, that “larger
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specimens have been found” Thé type specimen came from Delaware.
The largest New Jersey example which I have seen is figured on the
plate as above. It bears all the characters of Dr. Morton’s species, but is
somewhat compressed laterally, so as to give it rather less thickness, but it
is certainly not the young of A. Delawarensis.  On examining the type speci-
men of this latter species, the inner coils of which have been entircly
removed by decomposition, it is seen that up to a diameter of nearly 3
inches they would present much the same features as those possessed by
this specimen; only that the transverse diameter has been nearly or quite
an inch at the margin of the umbilicus, and that the sides are much more
convex, while the keeled character of the dorsum is much less conspicuous.
But it can readily be seen that all these features are liable to change with
the degree of lateral compression. The features of the septa appear to be
the same in two species, as will be seen by a comparison of the diagrams of
the small individual, which is enlarged to two diameters, with that of A.
Delawarensis, which is of mature size. The small individual from which
the figures above alluded to were made is the property of the Am. Mus.
Nat. Hist,, and comes from Burlington County, New Jersey. The type of
A. Vanugemi originally figured by Dr. Morton, when compared with the
inner eoils of the large specimen of A. Delawarensis figured on our plate,

is not more than half as thick laterally where the dorso-ventral diameter is -

thie same; and the transverse ridges are finer, less elevated, and present an
ntirely different feature, which compression would fail to produce on forms
like A. Delawarensis.

Formation and locality: Morton’s type was from the Chesapeake and
Delaware Canal, andis from the lower part of the Lower Marls.  The Bur-
lington County, New Jerscy, specimens would be from the same geological
horizon,

.
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Subgenus PLACENTICERAS Meck.

AMMONITES (PLACENTICEKAS) PLACENTA.
Plate xun, Fig. 1, and Plate xv1, Figs. 1 and 2.
Ammondtes placente Dekay : Aun, N.Y. Lyceum Nat. Hist., vol. 2, p. 278, Pl v,

Fig. 2 ; Morton, Jour. Acad. Nat. Sci., Phila., 1st ser., vol. 6, p. 195; Am,

Jour, Arts and Sci., vol. 18, P, 11, Figs. 1-3; Synopsis, p. 36, PL 11, Figs.

1 and 2 ; Gabb, Synopsis, p. 15; Meek, Check List Cret., p. 25; Geol. Surv.

N. J., 1868, p. 730.

Placenticeras placenta (Morton) Meek : Invert, Pal, U. 8. Geol. Surv, Terr., p. 465.

Shell attaining a large size, subdiscoid or lenticular with a deep and
distinet wbilicus, the sides of which are gently rounded to the surface of
the volution, exposing only a very small portion of each of the imer volu-
tions within it. Dorsum of the shell narrowly rounded and the sides of the
volution gradually diverging from its edge to the point of greatest thick-
ness, which is only a short distance outside of the wmbilicus. Aperture
elongate saggitate; on a cast before me where the volution has a width, from
the dorsum to the umbilicus, of 44 inches, the greatest thickness from side
to side is just 2 inches, the diameter of the shell being 8% inches.  The sur-
face of the shell I lave not seen on New Jersey specimens.

Septa closely interlocking, the lobes and their sinuses heing of propor-
tionally small size, but very complicated, varying greatly in this particular
with the age of the shell.  The interlocking of the septa is so great in the
very fine specimen mentioned above that it is impossible satisfactorily to
trace any single one entirely across the volution. The lobes in the larger
portion of the volution appear to be ten in number exclusive of the dorsal
lobe, and to be somewhat smaller than the corresponding sinuses, except
the second and third. The dorsal or siphonal lobe is very wide and deeply
forked. The third lateral lobe, or fourth counting the dorsal, is larger than
any other, with two large lateral processes and a bifid extremity. The
others are generally trifid to the fifth or sixth, beyond this a few of them
are bilateral with two divisions on each side; some of the inner ones are
long and clavate, with three or four slight projections, while the two inner
ones are ouly serrate on the sides with a perceptibly swollen extremity.
There are intermediate lobes between all the principal ones, except the last
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two, on the largest specimen in hand; but they vary in size and complica-
~  tion according to their position; that dividing the first sinus being about
equal in form and size to the seventh lateral lobe. The first sinus is large
and broad, each of its main divisions about equal in size to the third sinus

Mr. Meck says in his Invert. Pal,, p. 467, middle paragraph:

On comparing authentic specimens from New Jersey with others of nearly
equal sizes from the Uppor Missouri Cretaceous, they are found to agreo well in
form as well as in all essential spocific characters of the septa. The New Jersey
specimens generally have the septa less crowded and the lobes and sinuses propor-
tionally somewhat shorter; but it is evident thas no speeific, or even subspocifie,
distinetion can be based on such trivial differences.

The large specimen now before me, which belongs to the collection of

- the Acad. Nat. Sci, Phila,, was probably also in Mr. Meck’s hands while
. writing, and was in all probability compared with the diagram of the septum
given of a western specimen, on page 466 of his work. But if any reliance
whatever is to be placed upon the details of the septa of ammonites of simi-
lar character for specific relations or differences, I ean not sce why these
two should be considered as being specifically identical. There is not the
slightest resemblance in detail between them, only a general resemblance.
In fact, almost the direct opposite of -details prevails betwoen the two when
examined side by side. The lobes in the New Jersey specimen all have
very narrow, constricted necks with a broad expansion below, while his
diagram shows a wide neck, usually narrowed gradually toward the ends,
the lateral branches decreasing in size from above downward in all the
principal lobes.  The sinuses, which are broad, sompact, and clavate in the
New Jersey form, are narrower and much less conspicuous in his figure,
with the divisions slender, lax, and contorted. . 1f the two specimens are

specifically alike, what reliance can be placed upon detail of septa for the
ideniification of species? None of the New J ersey examples which I have
scen show any indications of the lines of nodes on the side of the shell as
in the western forms.  To be sure they are all casts, but even on the casts
of the western forms these nodes are usually indicated, and on comparison
I'find the differences in septa quite general as between them, and 1 am in-
clined to conclude that they are either distinet species, or that those features
which Le with many others have considered as grounds for generic divi-
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sions and subdivisions are only of specific importance, and that they have
mistaken species for subgenera.

Formation and localitics: The species is found in the Lower Marl Beds
quite generally throughout the State. 1t is, however, never common, and
is found mostly in detached fragments. It is known from near Burlington,
trom Mullica Hill, Neversink, Freehold, and many other places in New
Jersey; it also occursin Delaware.  Mr. Meek, besides the western localitics,
gives in his Check List Mississippi, Alabama, Tennessee, and New Mexico.
The species has heen often cited from many different localities by various
authors, I am, however, very skeptical as to the true ideuntification of
many of them.

AMMONITES (PLACENTACERAS) TELIFER.
Plato xu1, Figs. 10, 11.
Ammonites telifer Mort. : Synopsis, p. 38, Pl 2, Fig. 7; Gabb, Synopsis, p. 17.

This species was named and figured by Dr. Morton in his Synopsis,
from a small fragment of the cast of a chamber, which gives the details of
only a part of one lobe of the septum, with small portions of others. No
deseription of the species was given, and no locality mentioned. The frag-
ment hefore alluded to is before me, with two others of much larger size,
and are labeled as from New Jersey. The specimens are most probably
parts of one individual, and were most likely all in Dr. Morton’s hands
when he wrote his notice and gave the name. They we evidently frag-
ments of a very large specimen having a close resemblance in general form
to 4. placenta De Kay, but are very different in the details of the septa, and
consequently belong to a distinet species; therefore I think the name worth
retaining, althongh it appears to have been dropped from many lists. The
septa of the shell were very closely crowded, as shown on these fragments,
for the ramifications of the lobes interlock and interfere one with an-
other to such an extent as almost to defy an accurate figure or description.
The great peculiarity, however, and that which seems to separate it from
A. placenta, is the very extended and mucronate extremities of the raniifica-
tions of both lobes and sinuses; there being so little difference exhibited
between them as to render it extremely difficult to determine which are
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the lobes or which are sinuses. There appear to have been threc com-
pound divisions of the lobes so far as can be seen on the fragments, and
the principal sinuses seem to have been bilobed. The hack of the shell
hag been round and ou one of the fragments is seen to he about three-
eighths of an inch thick, and the siphon correspondingly large.  The dorsal
lobe has been quite simall, with three compound digitations on each side, in
the only place in which it can be seen, and extends not more than a fourth
of an inch below the upper line crossing the dorsum; outside of this is a
short, slender, compound, secondary lobe which divides the large first
lateral sinus into two principal divisions. The next lobe is large and has
its branches extending below the sinus and upon the rounded dorsum of the
shell.  The entire details of this lobe can not be made out, but [ have
figured it as far as it exists, so it can be seen and compared with that of
A. placente given, from which it will be scen to differ very materially; too
much to have been a part of an overgrown specimen of the swme species.

Formation and locality: There is no locality further than “N. J.” given
with the specimens. They are from a hard, brown, highly ferruginous
sand, somewhat different from any specimens which I have before seen,
and I aminelined to think they may have come from the iron nodules found
near the surface of the plastic clays.

AMMONITES (SPHENODISCUS) LENTICULARIS.
Plate x11, Figs. &, 9.

Ammonaites lenticularis Owen, 1852, Rept. U. 8. Geol. Surv. Iowa, Wis., and Mis-
souri, p. 579, PL vin, Fig. 5.

Amanonites lobatus Tuomey, 1854, Proc. Acad, Nat. Sci,, Phila., vol. 7, p. 108;
Meek and Hayden, ibid., vol. 8, p. 280; Gabb, Synopsis, pp. 12, 13; Meek,
Check List, p. 2¢; Geol. Surv. New Jersey, 1868, p. 730.

Placenticeras (Sphenodiscus) lenticulare (Owen) Meek: Invert. Paleont. U. S.
Geol. Surv. Terr., vol. 9, p. 473.

The above named species has been pretty generally recognized as a.
New Jersey fossil, although T have been able to obtain only very small
fragments representing it, among all the collections to which I have had
access. 'These are, however, of so marked a character as to leave no ques-
tion of their identity. The fragments noticed consist, one of them, of casts
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of three chambers, retaining two lobes and two sinuses each of two of them,
and a single lobe and sinus of the third; the other fragment, a cast of
several lobes and sinuses of chambers from near the umbilicus. They
ropresent a specimen of large size, probably not less than 7 or 8 inches in
diameter.

Fig. 1,—Placenticeras (Sphenodiscus) lenticulare (Owen) Meck, (From U, §. Geol. Surv. Terr., vol. 9, p. 473.}

In external features this species is much like Am. (Placenticeras) placente
De Kay, but is a little more spreading at the umbilicus, although the margin
of the volutions are closer together, and it is usually sharply rounded on
the back, instead of narrowly flattened as in that one until it is quite well
grown, often to a diameter of 7 or more inches before it becomes rounded.
Owing to the more spreading forin of the umbilicus in this one, the point of
greatest diameter is nearer to the middle of the width of the volution than
in P. placente, where it is quite near the inner margin.  Iu the western forms
of P. lenticularis there are sometimes very indistinet and distant folds on the
surface, which radiate from the umbilicus, as shown by Mr. F. B. Meek on
his figure in the Invert. Paleout., as ahove cited, Pl xxxiv, Fig. 1a. I have
not seen any indications of such a feature on any New Jersey examples of
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P. placenta.  The principal point of difference between these species, how-
ever, is in the form and details of the septal lines, as shown on the surface
of the casts. On P. placenta they are much branched, both on the lobes
and sinuses throughout, but in this form they are altogether more simple,
the lobes having two or three obtuse points on each of the divisions, and
the sinuses being simple for some distance from the umbilicus, then becon-
ing biclavate and outside of the middle of the breadth of the volution often
first irregularly triclavate, and sometimes with four clavate divisions in older
specimens. In specimens of large size, however, from Missouri, they are
seldom as strongly divided as those represented by Mr. Meek in his Fig. 1,
Pl xxxtv, of the work just cited. In the fragments of chambers seen from
New Jersey, although evidently from o specimen of large size, the sinuses
appear to have been simply bilobed, the division between the lobes having
two short points, while the lobes have the features shown in those of the
sixth to the ninth lobes of Mr. Meck’s figures. There is no feature on the
fragment by which I ¢an definitely tell from what position within the breadth
of the volution the one fragment came, so that I can only.surnise as to the
corresponding lobes of-a more perfect specimen.  But it is fair, probably,
to suppose that it cune from near the position above mentioned, as if not,
or if it came from ncarer the outer edge, it would indicate a different form
from the western shells.

Formation and locality: The only fragment I have seen comes from
the marl pits of J. 8. Cook, Esq., ncar Tinton Falls, New Jersey, and are
from the lowest layers of the Middle Marls, where they ave associated with
Nautilus Dekayt and small specimens of Buculites ovatus of the Lower Marls,
as well as with many of the Molluscan remains of the Middle Marls, in a
yellowish green marl sand, which appears to be peculiar to that horizon, if
not to that locality.
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Goenus SCAPHITES Parkinson.
SCAPHITES NODOSUS.
Plate x1.r1v, Figs, 13, 14,

Scaphites (Ammonites?) nodosus, Owen: Geol. Surv,, Iowa, Wis., and Minn., p.
580, tab. 8, Fig. 4.

Scaphites nodosus (Owen) Gabb: Synopsis, p. 33; Meek & Hayden, Proc. Acad.
Nat. Sci., Phila., vol. 12, p. 420; Meek, Check List Cret., p. 24; Invert.
Paleont. U. 8. Geol. Surv. Terr., vol. 9, p. 426, and varieties; Whitf.,
Paleont. Black Hills of Dakota, p. 440, Pl X111, Figs. 1-3.

A fragment of the outer chamber of u Scaphifes, which presents all
the features of S. nodosus Owen, comes to me among the specimens from the
Acad. Nat. Sci,, Phila. The specimen is without label of any kind, and is
associated in the tray with S, kippocrepis. The fragment bears every lith-
ological evidence of being from the green sands of New Jersey, and from
the Lower Beds. It is the lower end of the outer chamber from near the
last septum; having « little of the imprint of the convolutions of it near the
lateral inargin, and continues to a little beyond the commencement of the
outer geniculation. Tt has a lateral diameter of 1§ inches and a dorso-
ventral diameter of 12 inches from the back to the line of the hLorizontal
portion of the volution. The side is flattened and the back rounded; the
fatter part marked by small transverse furrows which arch slightly forward
in crossing the shell, and are arranged so as to bring about five ridges with
their furrows within the space of half an ineh in length on the middle of
the back. 'The side is marked by two lines of nodes, one at the lower
angle of the volution, and the other a short distance below the ventral line.
The last are inconspicuous, while the former are very strong, from three to
four in an inch space, and those on the horizontal portion transverse and
much larger; the others gradually growing smaller along the geniculation
toward the aperture. The side between the lower line of nodes and the
ventral margin is marked by strong transverse ridges, arising one from each
of the lower lines of nodes, but in some cases two of them unite at the
upper node, forming only one from that point to the ventral line; septa of
course unknown from the specimen.

The fragment gives evidence of having attained a size seldom exceeded
by the species at its localities in the Black Hills of Dakota, where it is quite
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common, and from whence it was originally described. It is the first case
of its notice in New Jersey, and, so far as I am aware, at any point east of
the Missouri River.

Since writing the above, three other fragments, of somewhat smaller
size, have heen noticed among the collections made by G. C. Schanck, in
the white limestone nodules at the base of the Lower Green Marls, near
Marlborough, New Jersey, having the same features, placing it beyond
doubt as a New Jersey fossil. These are in the State collections at New
Brunswick.

SCAPHITES HIPPOCREPIS.

Plato xrtv, Figs, 8-12.

Ammonites hippocrepts De Kay: Ann. New York Lyceum, vol. 2, p. 5, Fig. 5.

Not Ammonifes hoppocrepis Morton: Jour. Acad. Nat. Sci., Phila., 1st ser., vol. 6,
p. 88, PL v, Fig. a.

Scaphites hippocrepis Morton: Synopsis, p. 41; Gabb, Synopsis, p. 32; Meck,
Check List Cret., p. 24; Geol. Surv. New Jersey, 1868, p. 710, .

Scaphites Cuviert Morton: Jour, Acad. Nat. Sci., Phila., 1st ser., vol. 6, p. 109, P1.
vi, Fig. 1.

This species was originally deseribed by Dr. De Kay from an imper-
fect fragment, but subsequently redescribed, from a very perfect cast, by
Dr. Morton in his Synopsis. The specimen which he used is now in my
hands, together with the outer chamber of a much smaller individual. Dr.
Mortou’s specimen is ovate in general outline, with a very ventricose outer
chamber, which has the greatest transverse diameter below the outer angle

-of the horizontal portion, a little within the point from which rises the line
of the hood-like aperture; above the point indicated the diametcr rapidly
decreases again to the line of the aperture. The inner coils, the number -
-of which can not be determined, are laterally compressed, although they
might be considered as ventricose for a shell of the genus, being nearly as
large transversly as in a dorso-ventral direction, but in comparison with the
very rapidly increasing outer portion of the shell, from the origin of the
horizontal portion to the point of greatest diameter, this inner part seems
quite constricted. Hrom the position of the last septum, which terminates
at the umbilicus of the inner part, the ventral margin rises abruptly, giving
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Formation and localify: One of the specimens, the one figured, came
from the deep cut of the Chesapeake and Delaware Canal, and is from a
highly ferruginous, siliceous sand, which belongs to the Lower Marl Beds
of New Jersey. As it is so near the limits of the Stute, it will no doubt
be found, if it has not already been found within the State. The smaller
individual is of similar character, but of a finer material, with a large pro-
portion of iron, which gives it a reddish brown color. Both specimens are
from the collection of the Acad. Nat. Sei., Phila.

SCAPHITES RENIFORMIS.

Plate xL1v, Fig. 3.

Scaphites reniformis Morton : Synopsis, p. 42, PL. 11, Fig. 6.

Secaphites hippocrepis (Mort.), young specimen, Gabb, Synopsis, p. 33.

Scaphites subreniformis I’Orbigny: Prodrome Paléont., vol. 2, p. 214, No. 56, not
S. reniformis Brug.

Dr. Morton describes this species as “ventricose in the middle, tapering
rapidly at each end; with numerous costz that bifurcate laterally.” He
gives the size as “less than [an] inch in length,” and states that only a sol-
itary imperfect cast was found. Mr. Gabb, in his Synopsis, p. 33, appears
to consider it & young specimen of 8. hippocrepis De Kay, and so cites it.
I do not know if Mr. Gabb saw the original specimen used and figured by

- Dr. Morton.  The specimen is not now to be found, hut in place of it there

comes to me from the Academy’s collection a fragment of a Scaphites the
figured type of S. iris Conrad, from Tippah, Mississippi, in the tray which
should, according to the label in it, contain the type specimen. The spec-
imen used by Dr. Morton may have been one of S. hippocrepis, but I can
hardly think so; as if so, it would not have presented so large an umbilicus,
that of S. kippocrepis being very small. I have before me some fragments
of very small specimens of that species which are as finely annulated as that
shown in Dr. Morton’s figure, but without more exaggeration or carcless
delineation than has been permitted in the great majority of his figures no
such drawing could ever have been made from it. And after secing the
accuracy of most of Dr. Morton'’s figures and determinations, and carefully
studying the matter, I am most strongly inclined to the belief that S. veni-
Jormis was a distinct form from 8. hippocrepis and a valid species.
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an abruptly increased vertical height to the neck or straight part to the
base of the aperture; the line of which is exactly rectangular to it, and
slightly infolded on the edge; surface of the shell marked throughout by
transverse undulations, small on the inner coils and frequently bifurcating,
but directed straight across the shell from the ventral line.  On the hori-
zontal portion they are much stronger and coarser, and above the outer
geniculation they again become as fine and close as on the inner coils.
The shell is further ornamented by two lines of nodes along the sides; the
outer lines the smallest on the outer chamber, the other line imperceptible
on the coiled part. At the angle of the outer geniculation there exists the
largest node of all and outside of it two or three smaller ones. Septa
somewhat closely arranged, but rather simple in structure, composed of a
dorsal and three lateral lobes; dorsal lobe with four divisions, two on each
side of the central line, the first division doubly clavate, the other with
four rounded 1_)1'0jeéti(>113 on the outer side; second lobe, or first lateral lobe,
with two main divisions widely separated, each of which is decply bifur-
cate, with slight lobations near their extremities; second lateral lobe small,
¢lavate with a trilobed end; third lateral lobe only about half the size of
the second, but of similar form; first sinus much wider and larger than the
first lateral lobe, with four double divisions (one of which in the septum
drawn is imperfect); second sinus with two double or bilobed divisions;
third sinus simply bilobed, and the third simple; the septum figured and
its details here given is the second from the outer chamber of Dr. Morton’s
figured specimen and gives the details of course much more developed than
would a septum at an earlier stage of growth.

Dr. De Kay deseribed this species originally from an imperfect cast of
the outer chamber of only medium size, which appears to have been the
property of the New York Lyceum, and was from Delaware. 1 have
before me at the present time a similar specimen of somewhat smaller size,
having only about half the diameter of the one figured, but showing the
same features on a reduced scale. The species is peculiar among all the
American Scaphites in the rapid lateral increase in size of the central por-
tions of the outer volution, which gives it a peculiar form and appearance
which will readily distinguish it.
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D'Orbigny in his Prodrome, p. 214, cites it as S. sibreniformis Morton.
To this Mr. Gabb in bis Synopsis under subreniformis takes exception. To
me it is quite evident that D'Orbigny intended this name as a substitute
only for Mortow’s name, and that he accidentally omitted to state in con-
neetion with it that it was so meant; as in parenthesis he says (non Brug.
1790). Ihave, however, been unsuccessful in a search for further evidence
of o Scaphites reniformis Brug. clsewhere.

I have givenas good a copy of Dr. Morton’s figure of his S. reniformis
as possible, in order to aid in the search for other specimens of the species,
or the identification of the type should it be discovered.

Lormation and locality: The type specimen came from a friable marl,
at Grove Mill, near Bordentown, New Jersey, and would pertain to the
Lower Marl Bed.

SCAPHITES IRIS.
Plate xL1v, Figs. 4-7.

Scaphites iris Conrad: Jour. Acad. Nat. Sci., Phila., 2d ser., vol. 3, p. 335, PL
xxxv, Fig. 23 ; Gabb, Synopsis, p. 32 ; Meck, Geol. Surv. N. J., 1868, p. 730.
Scaphites Conradi Gabb: Synopsis, p. 32.

Mr. Meek gives this species in his list of New Jersey fossils published
in-the Geol. Report for 1868, but does not include the name in his Smith-
sonian Inst. Check List.  Mr. Gabb cites it as a synonym of S. Conradi, to
which type it undoubtedly belongs and is somewhat closely allied. M.
Conrad in his original description says it differs greatly in the character of the
septa. The septum which he describes as existing in a free or unfilled con-
dition has since been destroyed, and the only one which can now be seen
is so extremely small as to be entirely unreliable for comparison, and the
external form of the types, the only ones known, differs in some essential
particnlars.”

The species may be characterized as follows: Shell small to medium
size, almost circularly discoid, with laterally compressed volutions, espe-
cially the inner coils, which are flattened on the sides and almost grooved
on the back from the prominence of two lines of nodes along the dorsum.
Body volution proportionally more expanded in one of the types, appearing
somewhat inflated on the sides along the horizontal portion, the inner whorls
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being fully embraced up to the small umbilicus. Horizontal portion com-
paratively short and the ventral margin slightly protruding as in S. kippo-
crepis. Aperture unknown, but from the appearance of the tube near the
outer geniculation it was apparently contracted both laterally and vertically
as compared with the size of the tube on the straightened portion.  Surface
marked on the inner coils by comparatively fine and closely arranged
transverse ridges which become coarser at the inner geniculation, and on
the straight part and beyond are obsolete; also by two lines of pointed
nodes on the dorsum, which are prominent, giving a sunken area or appar-
ent groove on the dorsumn heiween them.  Outside of these lines another
line of nodes occurs at the angle of the back, and two others, less distincet,
on each side of the horizontal part.of the outer chamber.  Substance of the
shell somewhat strong and on the specimens highly iridescent, whence the
specific name. _

Septa not very complicated, but rather closely arranged, consisting of
a moderately large dorsal lobe and three lateral lobes on cach side, which
rapidly decrease in size toward the umbilicus, on the very margin of which
the third one is situated. The details of the lobes and sinuses can not he
traced on any of the specimens in hand sufficiently well to construet a dia-
gram thereof. The first sinus is much larger than the first lateral lobe, and
all the divisions of both lobes and sinuses have rounded extremities, and are
altogether more simple in their structure than those on a specimen of S.
Conradi of the same size, which is the specics most nearly related to it in
general form and appearance among the American Scaphites. It also differs
from it in the form of the outer chamber along the ventral edge and in the
inflation of the middle portion of this part. Tt resembles that species
greatly in being circularly discoid, or in the very short horizontal portion.

Formation and locality: The specimens which I have examined, and
which are probably all that have been obtained, undoubtedly came from
Tippah County, Mississippi, from whence Mr. Conrad cites them.  The
specimen originally figured by Mr. Conrad comes to me in a tray marked
“8. reniformis Cret. N. J.,” undoubtedly an accidental displacement; while
the specimens originally belonging in the tray are lost. I have seen no
example from New Jersey myself that could be referred to this species,

.
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although Mr. Meek cites it as from the State, probably basing his identifica-
tion on those mentioned above. 1 give the species here to help in the
identification should specimens of it be found in future, that the record
may be as perfect as possible.

SCAPHITES SIMILIS, 1. 8Sp.

Plate xuIv, Figs. 1, 2.

Shell small, the type specimen, the only one known at present, being
only five-sixths of an inch in its greatest length, and although not quite
finished at the aperture, would not exceed 1 inch were it continued to its
entire size. Volutions laterally compressed, rounded on the back, and
marked by fine transverse ridges to beyond the commencement of the outer
chamber, beyond which point the ridges are larger and indistinet, especially
on the sides. A single line of nodes marks the outer angle of the body
volutions, and are largest opposite the middle of the horizontal portion of
the coil.  Septa not very crowded and rather simple, consisting of the dorsal
lobe and three lateral lobes on each side outside of the umbilical cavity,
which is quite small.  Dorsal lobe moderately large, the lower branches not
quite half as long as the height of the first sinus, the extremities rounded,
and with a rounded protuberance on its outer side, above it there is one
other projection on each side. First lateral lobe large, broadly flabelliform
with six short blunt fingers arranged around its rounded end, and one other
.at the junetion of the first sinus; second and third lobes small, and consist-
ing of only a single bluntly rounded member each. The first sinus equals
the first lateral lobe in size, but is bilateral at the extremity, each division
showing a slight indentation on the middle. The other sinuses are simple
rounded sinuosities, but slightly broader than the corresponding lobes.

The species resembles in miniature S. nodosus Owen, from the Creta-
ceous of the Upper Missouri, and New Jersey, in its general form and fea-
tures, especially so on the back in the marking of the surface. There is
evidence, however, of only one line of nodes on each side, instead of two
as is usual on that one, although by no means always developed.  There
is, however, a great and very marked difference in the form and details of
the septa, as on a young specimen of S. nodosus of the size of this one they
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are found to present the small compound divisions seen in the larger speci-
mens, although not so extreme. There can, therefore, be no real specific
relation between the two in this respect, notwithstanding the great external
resemblance. In the septa it more closely resembles S. hippocrepis De Kay,
but if the diagram be compared with that of that one, it will be seen to be
fundamentally so different that it could not be developed into it, besides
the tube of this does not widen laterally on the outer chamber as does that
one, neither is the ventral line of the horizontal portion widened as it is in
8. hippocrepis.

LFormation and locality: The specimen comes to me associated S, hippo-
erepis in the same tray, all of which are marked on the lahel “Cret. N. J.;”
but the specimen of that species figured by Dr. Morton in his Synopsis,
which is one of them, came from the deep cut of the Chesapeake and Dela-
ware Canal, in Delaware, and as this is closely like it in lithological char-
acter, 1t probably came from the same locality. Collection of the Acad.
Nat. Sci., Phila.

Genus TURRILITES Lamarck.
TURRILITES PAUPER; n, sp.
Plate xLv, Figs. 1-5.

A single fragment of a Turrilites, consisting of one and one-third volu-
tions of a species with a very rapidly ascending spire, has been observed
among the New Jersey fossils. The coils of the spire are in close contact
and the volutions are higher than wide, and show in the cast a moderately,
wide umbilical opening. The upper edge of the volution is angular where
it unites with the one above, and within the angle the surface is concave
where it has been in contact with the base of the c¢oil ahove. The rest of
the surface is rounded, and covered by oblique, bifurcating, or duplicating
vertical folds or ridges, and is also marked by two lines of nodes, one at
about the middle of the volution and another near the lower part.  The
nodes occur on almost every alternate ridge, though not invariably so,
and those of the upper line of nodes are not on the same ridge as the
lower line. The ridges are strongly directed forward as they cross the
volution from above to the lower side of the volution, and are visible even
within the umbilicus, althougl faintly so.
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The fragment preserves only a single septum the details of which are
given, enlarged to twice natural size in the figure on the plate, this having
been the lower limit of the septate portion; the next higher septum being
at the upper end of the fragment.

The species is peculiar in its rapidly ascending spire; also in having
the volutions higher than wide, instead of circular, and also in the numerous
but very distinct vertical folds or ridges. The concave upper side of the
coil showing the partial imbedding of the preceding volution will also
serve to distinguish it from other deseribed species of this country, they
generally presenting round volutions while these are quite angular at the
junction of any two.

Formation and locality: From the Lower Green Marls, at Neversink
Hills, New Jersey. Collection at Rutgers College.

(ienus HETEROCERAS IXOrb.
HETEROCERAS CONRADL

Plate xLv, Fig. 9-14.
Ammoneceratites Conradi Morton: Jour. Acad. Nat. Sci., Phila., 1st ser., vol. 8,

p. 212, P1, x, Fig. 1; Descrip. New Sp. Organic Rem, Cret. United States,

1842, p. 8.

Helicoceras Conradi (Mort.) Gabb : Synopsis, p. 28; Meek, Check List, p. 25.
Cirroceras Conradi (Mort.) Meek : Geol. Surv, New Jersey, 1868, p. 730.

A single whorl of a species of Heteroceras, imperfect at both ends, and
in all probability nearly if not quite the last whorl of the specimen, repre-
sents the above synonyma. As.will be seen by Dr. Morton’s original
deseription, hie considered it as almost a perfeet individual, as he says in
his remarks: “The terminal end is nearly complete and almost on a line with
what appears to have been the mouth of the shell, and the two approach
within a quarter of an inch of each other” It is very evident, however,
when the specimen is exumined by the light of present information and
knowledge of these peculiar shells, that the specimen, which is only
an internal cast of the non-septate portion, it belongs to a sinistrally
coiled spiral shell, where the volutions have not been in contact one with
the other, as, if they were extended far enough, they would overlap, leav-
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ing about a fourth of an inch between the whorls. The tube in its present
condition is greatly compressed vertically, so that the height is only ahout
two-thirds as great as the transverse diameter, and the back shows a decided
crushing of the tube in the sharply angular dorsal crest of the specimen,
which was undoubtedly rounded in its normal condition. The surface of
the cast is marked by transverse undulations or ridges, which are rather
sharply curved backward on the upper surface in their passage from the
umbilical edge to the outer one, and less strongly curved forward on the
under side of the volution. Near the position of the center of the outer
surface of the volution there has apparently been a line of rounded nodes
situated on the ridges, but not, however, on each one, and another series of
nodes at about one-third of the width of the volution within the edge on
the under side. At this inner line of nodes almost every second and third
ridge unites, forming a single ridge from that point to the umbilical cavity,
within which they appear to become obsolete.

A second specimen, also a very mueh flattened cast of what seems to
have been the deflected outer part of the tube, has lost the nodes, and also
to a very great extent the bifurcation of the coste, as on this part of the
shell they form more regular encircling ridges, as the straightening of
the tube relieves the crowding at the umbilical edge. A third specimen,
quite lately obtained, consisting of the outer chamber and the deflected part
of the tube, shows this part to have been suddenly bent obliquely down-
ward to a length of 2§ inches, when it is abruptly bent upward again in
the same plane and nearly upon itself, so that the extremity of the tube,
or aperture, must have been nearly under the umbilical portion of the older
shell.  The tube of this specimen is nearly circular, being a trifle higher
than wide, the ridges are strong and distinet, and the two lines of nodes
more easily observed; although owing to the detlection of the tube and its
irregular growth the bifurcations take place quite irregularly and the nodes
are also quite irregularly scattered, but always on the outer surface of the
tube. . -

Septa comparatively unknown. The last one shows imperfectly on
the last specimen mentioned.  There is apparently a rather large siphonal
lobe with a strong branch on cach side of the rather large siphon, which is
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situated on the inside of the coil; besides this, there are apparently three
principal lobes, situated, one on the line of the upper row of nodes, or
nearly opposite the siphon, and a larger one midway between it and the
siphon; the one on the upper side of the tube is much larger than that
below. There have also been secondary lobes hetween these primary ones.
The sinuses have been correspondingly large and of unequal size, but owing
to the wearing of the surface the details of structure can not be made out.

This species differs very materially from any of those described from
the west, in the details of structure. It is perhaps more like H. Newtont,
Whitf,, from the Black Hills of Dakota (sece Paleont. of the Black Hills,
Pl xv, Figs. 1-4) than any other, but it differs in being sinistrally coiled
instead of dextrally as that oneis.  F.B. Meek also figures a species in the
U. & Gool. Sury. Terr,, vol. 9, PL xx1, Fig. 4, but without name, which
bears considerable resemblance to this ene in surface detail.

Formation wnd locality: According to Dr. Morton the type specimen was
found at Arneytown, New Jerscy, by Mr. T\ A. Conrad, and would conse-
quently be from the Lower Green Marls. The second specimen mentioned
above is to all appearances'from the same place; both of these are in the
Acad. Nat. Sci,, Phila.  The third example is from the same position at
Atlantic Highlands, New Jersey, and 1s in the collection at Columbia
College. :
Genus SOLENOCERAS Conrad.

T the Jour. Acad. Nat. Sei., Philadelphia, 2d ser., vol. 4, p. 284, Mr.
Conrad proposed the above generic name as a division of I’Orhigny’s
genus Pychoceras, using Dr. Morton's Hamites annulifer as the basis for lis
diagnosis.  The shells of IYOrbigny’s genus consist of a slender, tapering
tube, which, after attaining a certain length, is suddenly and abruptly returned
upon itself, the two portions being in close contact, Mr. Conrad supposed
that in the casc of Hamites annulifer Morton the outer section, or larger
section, after having been returned upon the earlier part for a short distance
had again become deflected away from it at a considerable angle. I am not
aware that Dr. Morton’s species is positively known by any other than the
type specimen, which is an internal cast of the outer chambers only,
although Mr. Conrad cites it as occurring in Alabama as well as in New
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Jersey; and both Mr. Gabb, in his Synopsis, and Mr. Meek, in his Check
List, follow him in citing it from both States.  Mr. Gabl, although admitting
the genus as a valid one, is inclined to dispute the deflection of the outer
part of the tube. This would leave the genus to stand entirely upon the
feature of the smaller tube lying in a groove of the larger one, as these two
features arc all that Mr. Conrad claims, his generic deseription being as
follows: “Differs from Prycuocerus I'Orbigny, in the smaller tube lying
in a furrow of the larger one, which is straight only for a short distance
from the junction, and then suddenly recurved. Mr. Meek in his Tuvert.
Paleont. of the U. 8. Geol. Survey, vol. 9, p. 410, places Solenoceras as a
synonym of Plychoceras, as he not only questions the deflection or recury-
ing of the shell a second time, but objects to the enfolding of the smaller
tube within a groove in the larger one being considered as of generic im-
portance. On examining Dr. Morton’s specimen 1 think there is cvery
evidence that can be derived from an internal cast of such a shell that the
supposed deflection of the tube at the outer end of the fragment is only
the thickening and rounding out of the completed or adult aperture of the
shell, as the cast of the opening has been contracted on all sides and made
to form a completely cireular aperture or opening.  From the specimen known
there is no evidence as to what form the earlier parts of the shell may have
had, other than that it was most probably elliptical or slightly flattened in
a transverse section and also very slightly bent longitudinally; but beyond
the length of the fragment, which is only seven-eighths of an inch, there is
no evidence whatever afforded, and I have never known of any other indi-
vidual heing seen, all references being made to this one individual,

While working over the Cretaccous fossils from the Black Hills of
Dakota, published in Capt. Jenny’s report of the Black Hills expedition, [
tound examples of shells having characters very much like the one from
New Jersey, but not so finely anunulated, in which the earlier portion of the
shell was hent and curved in such a manner that, had the larger part of the
tube been continued beyond about the same length as the same part of this
New Jersey specimen, it would of necessity have been compelled to become
deflected in precisely the dircction and manner in which Mr. Conrad sup-
posed that one to have heen in order to have grown beyond that point.
Beyond this I have very good reason to suppose that the embryonic portion
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was coiled like the interior of a Seaphite or Ammonite, as T had one, having
the septa of a Ptychoceras, which was so coiled, but which was destroyed
accidentally before it could be figured. If I am correct in referring that
speeimien to one of the species of Phychoceras, there described and figured (Sce
p. 457, PL 16, Fig. 1), that one certainly would have been generically dis-
tinct from the types of Plychoceras and would probably prove congeneric
with Dr. Morton’s species could better specimens be procured. Conse-
quently I think it best to retain Mr. Conrad’s name for forms like that which
I deseribed and figured as above cited under the names Plychoceras Meek-
anum and . crassum.  In this case the generic diagnosis of Solenoceras would
have to be changed somewhat as follows:

SOLENOCERAS (as amended).

Embryonic portions probably coiled forming one or more turns, beyond
which the tube is deflected in a more or less direct line, or slightly bent to
the end of the septate portion of the adult shell; terminal chamber recurved
upon the septate portion, which it more or less embraces, the aperture may
again be deflected from a right line where the younger parts are bent.

Genus PTYCHOCERAS IYOrb.; Solenoceras Conrad.

PTYCHOCERAS (SOLENOCERAS) ANNULIFER.

Plate xLv, Figs. 6-8.
Hamites annulifer Morton : Jour. Acad. Nat. Sci., Phila., 1st ser., vol. 8, p. 213,
Pl xi1, Fig. +; Extraet, p. 9, PL 11, Fig. 4.
Solenoceras annulifer (Mort.) Conrad: Jour. Acad. Nat. Sci., Phila., 2d ser., vol.
4, p. ¥84; Guabb, Synopsis, p. 33 ; Meek, Geol. Surv. N, J., 1868, p. 730.
Piychoceras (Solenoceras) annulifer (Morton) Meek: Check List Cret., p. 23.
Shell small, known only from an internal cast of the chamber of habi-
tation, which is rather less than a fourth of an inch in its greatest diameter,
and only seven-eighths of an inch in length. The earlier portion of the
shell appears to have been transversely elliptical in section, as it has left a
broadly concave depressed area on the inner face of the outer chamber,
which has a curvature very much greater than that of the outer face. Outer
chamber contracted very slightly in diameter for a little more than the outer
AION XYU1I—I18
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third of its length, but is again abruptly expanded just behind the aperture;
the opening itself having been circular and smaller than the tube behind it.
Surface of the cast finely and closely annulated, the anmulations having a
direction just perceptibly backward in crossing from the inner to the con-
vex surface, and count just eight annulations in the space of one-fourth of
an inch on the l:u'gesf part of the outer tube; on the inner concave face the
annulations are somewhat finer, as many of them are doubled at the edge
of the concavity, giving in the aggregate nearly one-third more annulations
withiii a given distance. On the back of the cast two lines of minute nodes,
marking the crests of the annulations for a short distance behind the aper-
ture, are faintly perceptible under & good magnifier.

On the posterior extremity of the outer chamber the lobation of the
last septum is obscurely marked, showing a moderately strong dorsal lobe,
with a larger lateral lobe on each side, while a large bilateral sinus has
occupied each edge with a lobe on each ventral side, and » very small ven-
tral lobe on the inner surface. The details of the lobes and sinuosities are,
however, too badly defined to be traced. The surface of the shell of the
septum is beautifully iridescent, and slight traces of iridescence are percepti-
ble on other parts of the cast.

The specimen here used and figured is Morton’s type of the species,
and is also that used by Mr. Conrad for the type of his genus Solenoceras.
As yet no other has been observed so far as I can ascertain. 1t differs
from the species described as Ptychoceras Mortoni by F. B. Meek in his
Vert. Paleont. U. 5. Geol. Survey of the Terr, p. 412, PL xx, Fig. 4, in
the direction of the transverse ridges which are more direct, and 'possibly
in their being somewhat finer and more regular; on the whole, however,
it is very similar. From P. Meekwaoon Whitt, of the Black Hills report, it
differs much more widely in that that species is more coarsely annulated,
and the annulation inuch more acute and oblique.

Formation and locality: The type specimen, as stated under the original
description by Dr. Morton, is from the Lower Green Marls, at the Deep
Cut of the Chesapeake and Delaware Canal, Delaware. It is very
probable, however, that by careful observation it might be discovered in
the Lower Marls in New Jersey. The specimen is in the collection Acad.
Nat. Sci,, Phila.
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Genus BACULITES Lamarck.
BACULITES ovaTUS.!
Plate xvLv1, Figs. 3-9.

Baculiles ovetis Say : Am. Jour. Sci., vol. 2, 1st ser., p. 41; vol. 6, Pl. v, Figs. 5
and 6; Morton, Am. Jour. Sei., vol. 17, p. 280; vol. 18, PL 1, Figs. 6-8;
Jour. Acad. Nat. Sci., Phila., st ser., vol. 6, p. 89, PL v, Fig. 6 (and 5?);
Synopsis, p. 42, PL 1, Figs. 6-8 (the latter perhaps doubtful) ; Gabb, Synop-
sis, p. 22 ; Meek, Check List (in part), p. 23; Geol. Surv. New Jersey, 1868,
p. 730.

The examples of this species as they occur within the State of New
Jersey are pretty gencrally internal casts and usually only small detached
fragments of a few chambers each. Occasionally one is found which will
preserve the inner layers of shell, but even this appears to be quite rare.
One of the examples figured by Dr. Morton, PL 1x, Fig. 1, of his Synopsis,
is in this condition, and is the only one which I have seen preserving even
this much of the shell. The specimens do not appear to attain » very great
diameter, the largest observed having a diameter of not more than 13 inches
i the longest axis. They appear to have enlarged upward very slowly
with the increased length, but are by no means uniform in this respect, not
even in different parts of the same individual. - The exterior of the shell, so
far as can be determined from the cast, must have heen smooth except for
a few undulations on the edges, more particularly so on the siphonal cdge,
where they are somewhat evenly arranged, at least on the younger speci-
mens.  The general form of the shell in section is supposed to be ovate,

' The following is Say’s original description of B, svatus, taken from Am, Jour, Sci. and Arts, 1st
ser., vol. 2, p. 41:

‘t Baculifes ovata, clongate; transverse septa subovate, six-lobed, and a smaller one Lbehind; lobes
of the superior faces of the septa, three on each side, with a minute one between cach, dentated at their
edges; anterior lobe (nearest the siphuncle) small, not sinuous; second lobe with a single projection
eacl side and sinus at tip; third lobe dilated, with o small sinus each side and more obtuse and pro-
fonnd one at tip; posterior lobe hardly larger than the lateral intermediate ones,

Greatest diameter of the transverse section, one inch and one-fifth; smaller diameter, seven-
tenths; length of the segment about half an inch.”

The specimen nsed was the same as that used and figured by Dr. Morton in the Jour. Acad. Nat.
Sci,, Phila., 1st ser., vol. 6, pp. 8% and 196, PL. v, Fig. 6, and was from the Lower Green Marls at Never-
sink Hills, N. J., while the B. compressa described by S8ay on the same page as above was from Nuttal’s
collection, made on the Upper Missouri River,
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but it is difficult to determine how far this feature may be reliable. Many
of them are decidedly ovate, others so slightly so as to make the feature
difficult of detection, while by far the most of the examples which I have
seen would be called oval by anyone not expecting to question the form.

The septa are closely arranged in some and in others somewhat distant,
while they are not infrequently quite irregular in distance in the same indi-
vidual, and sometimes do not extend the entire distance across the tube, but
interfere with and terminate against the one below, so as to count irregular
on opposite edges of the tube. In one specimen which comes to me from
the Acad. Nat. Sci., Phila. this occurs twice within alength of an inch and
a half, and all the septa in that distance are quite crowded. The septa
have three lobes on each side of the tube and a small one on the ventral
edge; while the siphonal lobe is simply bifid and the branches very small
and short. The first dorsal lobe is much smaller than the others and
directed somewhat inward toward the side or away from the dorsal edge.
The second lobe is much larger and more nwmerously branched, while the
third is still larger than the second as well as more complicated in structure
and the ventral lobe quite small, short, and simple, but numerously digitate
according to the size and age of the specimen. In detail the lobes and
sinuses vary with size and age, but are almost as variable as the specimens
are numerous, but in all the specimens which 1 have examined the second
lobe is usually bilateral, nearly symmetrically so, and the sinuses in the
lower half of the lobes are broad and rounded without serratures on their
margins.

Siphon situated just within the narrow edge of the tube and of rather
large size.

Shell marked on the outer portions in specimen of large stze by undu-
lations of  growth indicating the outline of the aperture, and showing a
considerable cxtension upward of the shell on both edges and a corre-
sponding broad sinus on the sides, the extension on the siphonal side being
much the longest.

Formation and localities: In the Lower Green Marls throughout their
extension in New Jersey and Delaware. Most common in Burlington
County, New Jersey. Mullica Hill has also furnished many. The bluffs
at Neversink, New Jersey, and Monmouth County have yielded some.
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One tray in the Acad. Nat. Sei. is marked “Vincentown, N. J, T. M,
Bryan.”
BACULITES COMPRESSUS.
Plate xnvr, Figs. 1, 2.

Baculites compressus Say: Am. Jour. Sci., lst ser., vol. 2, p. 41; Morton, Synop-
sis, p. 43, Pl. 1x, Fig. 1, and probably of most authors where western
examples are considered.

Among the specimens sent me from the Acad. Nat. Sei., at Philadel-
phia, as New Jersey fossils, I find the type specimen of this species, used
by Mr. Say in his original deseription, and afterward figured by Dr. 8. G.
Morton as above cited.  Mr. Say says that the specimen came to him from
the collection made by Mr. Nuttal; that it was washed out from the banks
of the Missouri River between White River and the Mandan settlements,
as stated by Dr. Morton. The specimen was owned by and loaned to Dr.
Morton by J. P. Wetherill, Esq., and I find his initials still on it in ink.
The specimen has the lithological character of the western specimens,
and not that of the New Jersey fossils. The specimen is more compressed
than are any of the New Jersey individuals when retaining their true form,
and is slightly ovate, being narrowoer on the siphonal edge than on the
opposite. In other respects it presents the common features of the others
as to rate of taper, number and position of lobes, and generally so in
details of bifurcation of the lobes, except in the divisions of the lobe
nearest to the ventral edge, where the divisions are not always bilateral,
there usually being a central much branched division, which results from a
pressing over to one side of the principal part of the lobe by the greater
size of or greater number of smaller hranches on the side next to the ven-
tral edge. This appears, however, to be more a defect in the specimen
than a natural growth, as among a large number of examples of all sizes
from the Fort Pierre group on Sage Creek, Dakota, I find this feature
entirely absent; consequently it hecomes quite impossible to find among
western examples features in the detail of structure by which the two
species of Mr. Say can be separated. I have given a very accurate figure
of this historical specimen, and o detailed enlargement of one of the septa
for comparison with the eastern forms. There is, however, one general

feature of the western forms in which they differ entirely from any and all
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the New Jersey specimens which T have studied: this is the greater later- |

ally compressed form of the tube. In this respect they vary greatly, even
the ovate specimens, from New Jersey, being much thicker than the west-
ern ones; but as far as the ovate and oval form of the section is concerned,
the same variations occur among the specimens from both regions, and
apparently of about equal numbers, only the New Jersey specimens are
never so large as many of the western ones, and are always proportionally
thicker, unless accidentally compressed. In the details of the branching
of the sutures the western specimens become far more complicated than
those on the Atlantic coast, in proportion to the size of the specimens,
although the general plan of the divisions, or what might be called the
primary divisions of the lobes and sinuses, are very much the same in
all the specimens examined. In many of the western ones the secondary
lobes between the large lobes are proportionly longer and have many more
serrations on their margins, and in one small individual the ventral sinus,
as formed by the two halves combined, has almost exactly the same form
and length as those on the sides of the shell. Even on Buaculites grandis
Hall and Meck, the general features of the sutures are the same, where, as
in one example examined, the width of the specimen is fully 5 inches.

Considering all thése features and close resemblances between the
eastern and western specimens I am much inclined to draw ‘the line between
the two species, as recognized by Mr. Say and Dr. Morton, considering it
as a geographical limit more than as a difference in features, although there
is that difference in size and relative thickness of the specimens, and to
consider the western forms as properly belonging to B. compressus, and
the New Jersey specimens as properly belonging to B. ovatus, irrespective
of the form of their section, although it is quite difficult to find one equally
rounded on the two margins among those from New Jersey.

BACULITES ASPER.
. Plate xLv1, Figs, 10, 11.
Buculites asper Morton: Synopsis, p. 43, PL 1, Figs. 12, 13, and PL. x1m, Fig. 2.

This species of Dr. Morton does not appear to have been noticed by
writers among the fossils of New Jersey, but it nevertheless seems to have
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existed within the limits of the State, as a single fragment of a large sized
individual comes to me among the collections made by Prof. Reiley from
Holmdel, and is from the Lower Marls. The fragment is less than 2 inches
in length, but is about 2} inches in its greatest transverse diameter, by
nearly 14 inches in its shorter diameter. The fragment is apparently
from within the septate portion of the shell, as it bears markings of the
septa at each extremity, but in a condition altogether too imperfect for
deseription. However, there is on cach side of it a single one of the
large inflated node-like undulations which characterize the species, through
the highest part of which the shorter diameter of the specimen is nearly
onc-half greater than at a point below between this and the next node
below., There have probably been other septa within the length of the
fragment, but they are entirely invisible in detail from the condition of
preservation, although one of them appears to be obscurely indicated by
an irregular thickened line near the middle of the length, the undula-
tions on the side of the shell extending entirely across its width and
modifying one of the edges. In crossing the side of the specimen it forms
a deep downward curve in the middle, with corresponding deep but still
broader depressions above and below it.  The transverse section of the tube
appears to have been nearly or quite symmetrically oval.

It is possible I may be mistaken in the specific relations of this frag-
ment; if it is not B. asper it must be an undeseribed species, as none other
described possasses the features which this one presents. '

Collection at Rutgers. College.
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Order DIBRANCHIATA.
Genus BELEMNITELLA D’Orbigny.

BELEMNITELLA AMERICANA,
Plate xnvin, Figs. 1-11.

Belemnites Americanus Morton: Jour Acad. Nat. Sci., Phila., 1st ser., vol. 6, p.
190, PL. v, Figs. 1-3, and Pl v, Fig. 7; Am. Jour. 8ci., vol. 18, 1st ser.,
p. 249, PL 1, Figs, 1-3; vol. 17, p. 281; Synopsis, p. 34, P1. 1, Figs. 1-3.

Belemnites subconicus (Lam.) Morton: Jour. Acad. Nat. Sci., Phila., vol. vi, pp.
91 and 100, PL. v, Fig. 7.

Belemnitella mucronata (Schlot.) D’Orb.: Prod. Paléont., tome 2, p. 211; Gabb,
Synopsis, p. 22 ; Meck, Geol. Surv. N, J., 1808, p. 731.

Belemnitella subfusiformis Morton : Synopsis, p. 34, Pl 1, Fig. 3.

? Belemnitella pazillose Meck: Geol. Surv. N. J., 1868, p. 731,

Stylet or guard rather large, solid and heavy, often becoming thick-
ened with age so as to be proportionally mnch larger in diameter as com-
pared with smaller individuals. Specimens varying from 38 to nearly 4
inches in length below the base of the slit, the larger ones evidently having
alength of fully G inches from the lower extremity to the top of the internal
cavity or conotheca. General form triangularly cylindrical in the upper
part, becoming flattened on the ventral side in the lower part, with frequently
a slight mucronate extremity, which when broken generally shows a slight,
central perforation, as do many of those which are destitute of this pointed
extremity. In many old examples the extremity is solid as in the specimen
Fig. 3, Plate xuv, while in the largest individual which I have observed
from New Jersey, Figs. 5, 6, and 7, there is yet a slight perforation. T have
never seen the mucronate point exceeding one-sixth of an inch in length.
The upper end of the stylet or guard, from about the base of the internal
cavity, gradually expands upward and becomes very thin on the edge, and
the inner surface of the wall often bears the marks of the transverse septa
of the phragmocone. At about the base of the cavity the external dianme-
ter is less than below, and in some examples the lower portion is consider-
ably expanded as in the one represented by Figs. 1 and 2, Plate xLvi,
which is the typical specimen of Dr. Morton’s var. a, B. subfusiformis, while
in others there is almost a regular decrease downward to near the extremity,
which is usually obtusely rounded except for the mueronate point occasion-
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ally seen. Very young specimens often present a long slender extremity.
On the ventral side, the slit extends fully one-third of the length of the
shell, where the walls of the upper portion are preserved to near their full
length, which is seldom the case; its width in the lower half often being
little more than the thickness of heavy writing paper. The flattening of this
side of the stylet commences near the base of the slit and extends almost
to the lower extremity of the gnard. On the dorsal side there is a raised
elongate lanceolate area, which is narrow and prominently angular in the
upper part of the body, but is flattened or simply depressed convex on the
surface and gradually widens below the base of the slit so as to become
from half. the enfire width of the shell to almost its equal in width, but
produces a slight angularity on this side throughout the entire length.  The
entive surface is usuatly much roughened when not worn, the roughening
being greatest on the ventral side, while laterally this roughening produces
vascular lines running obliquely backward in crossing from the ventral to
the dorsal surfaces, and on the raised lanceolate area of the dorsal surface
the markings are finer and mranged so as to produce longitudinal lines, or
interrupted strize.

I have not, in any of the New Jersey specimens, no matter how well
preserved, been able to see anything of the rostrum or dorsal extension of
the upper portion.

The phragmocone is seldom seen showing the lines of septa, and when
scen they appear to he only external or marginal.  Among the few bearing
the lines which T have examined none have shown the septa extending
across. This body is rather abruptly obeonical, and is just a little ovate in
transverse section, one side being a very little angular and with o raised,
rounded, longitudinal ridge, corresponding to the angularity of the solid
side of the alveola of the stylet or guard, the side corresponding to the
fissure of the guard being regularly curved, as is the inside of the cavity
itself. The lines of septa are very numerous and closely arranged near the
pointed end, but gradually and regularly increase in distance from each
other, so that where the diameter of the cone reaches five-eighths of an inch,
the septa are fully a twelfth of an inch apart. In their direction across the
cone they arc nearly straight, except on the angularity, where they are
slightly advanced. The position of the siphunele [ have not observed.
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The substance of the guard is quite dense, and is transversely fibrous,
the fibers being very slightly directed downward from the initial line,
which is never quite central, but is usually placed considerably nearest to
the fissured margin of the guard.

It is almost useless to institute comparisons between this and other
species except the B. mucronatus of Schlotheim; while it is equally difficult
to point out reliable differences between that and the New Jersey forny,
There is, however, one marked difference between them, so far as I have
heen able to examine European specimens of B, mucronatus, and there are
many, both English and German.  This is the relative length of the guarﬂ
below the base of the slit or fissure, which in the American examples is
proportionally longer than in the Kuropean, varying from half an inch to
over an inch in different examples. This feature of course is o variable
one, and perhaps may not be considered as of importance or reliable, yet
it nevertheless exists; but in other points they agree very closely. Still I
am inclined to hold to Dr. Morton’s name for our American speciméns,
although forms like this, which may have been to some oxtent pelagic, are
more apt to be inhabitants of widely separated continents than littoral
species of molluscs are.

Formation and localities: 1 think this species is, so far as vet known,
confined to the Lower Marl Beds. It is found at most of the outcrops of
that bed throughout the State, and is abundant at many.  Marlboro, Free-
hold, Creamridge, Mullica Hill, and many other localitics furnished them
in great profusion, most of the examples showing evidence of having been
water-rolled and worn before being imbedded, and consequently are always
more or less broken and imperfect at the upper margin.  The specimen of
medium size figured is from the collection Acad. Nat. Sci,, Phila.  Those
represented by Figs. 8 and 9 are in the Am. Mus. Nat. Hist., and the others
are from Rutgers College collection.

BELEMNITES 7 AMBIGUUS.
Belemnites ¢ ambiguus Morton: Synopsis, p. 335, PL. 1, Figs. 4, 5.

I have not been able to find Dr. Morton’s type specimen of this species,
which he describes as “straight, elongated, quadrangular, striated longitu-
dinally; front convex; back flat; sides slightly depressed by a longitudinal

1
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groove; apex obtuse, obscurely stellated; color yellowish white, opaque;
substance, radiated carbonate of lime.”

Dr. Morton gives as the length of his specimen 2 inches, with a breadth
of one-sixth of an inch.

There is much doubt as to the true nature of the specimen from which
Dr. Morton drew the above deseription, but as the specimen itself is lost
no very satisfactory determination can be arrived at. The specimens to
which Dr. Morton refers as ‘“the numerous individuals in the collection of
the Academy” are mostly before me, and there would seem to be but little
doubt of their being stems of an Euecrinite, although they do not have the
characteristic fracture of those bodies, nor yet appear to be made up of
easily separated rings, or to have the central perforation. The surface, as
Dr. Morton says, is longitudinally striated, and when well preserved has a
smooth glisteliing appearance under a hand glass, as it it Irad been polished,
but when weathered shows obscure transverse lines as if there were trans-
verse plates. The freshly broken end has a pearly radiating structure, en-
tirely different from the usual divisional planes of crinoid stems, which fact
offers an additional objection to their encrinal nature. The fragments have
a more or less general quadrangular structure, but when cloéely examined
all present an indistinet or obscurely pantangular feature. Dr. Morton
states, in his observations, that his original specimen preserved the rounded
lower extremity, but that none of the other specimens did, and those before
me are all squarely truncate at each end. It is possible they may be the
remains of some aleyonarian body as yet unknown. They are all from
the Middle Marl Beds, and probably all from Timber Creek, New Jersey,
the locality from which Dr. Morton cites his example.
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SECTION VI.

CEPHATLOTODA OF THE FOCENE MARLS OF NEW JERSEY.

In Mr. F. B. Meek’s ¢ Catalogue of Eocene Shells and Fish from Shark
River,” published in the appendix to the Geological Report of New Jersey
for 1868, on p. 731, et seq,, he enwmerates three species of Cephalopods:
Aturia Vanuzemi and two species of Cimomia, C. Burtini Nyst's sp. and C.
Lamarcki Deshayes sp., both originally published under the genus Nauti-
fus.  Among all the fossils which I have examined from the Eocene layers
of New Jersey I have seen evidence of only two species of Cephalopoda,
namely, Aéuria Vanuzemi and that hercin described as Nautilus Cookana.
No specimen or fragment which I have seen would appear to correspond to
or possess the features of the genus Cimomia as given by Mr. Conrad, whiclt
are as follows: “Nautiloid ; septa sinuous, doubly waved, or sigmoid, num-
erous; siphon small, central.” Nuutilus Burtini Galcotti is given as the
type. The two species above mentioned, N. Burtini and N. Lamarchi, are
usually considered as synonyms of each other, hut Deshayes assures us they
are very distinet.  Mr. Meck appears to have identified or recoghized both
forms, but upon what authority he does not say.  'The nautiloid forms
which I have seen have only the straight, or nearly straight, septal lines
crossing the cast, and certainly could not have given rise to the mistake
had they been examined. So it is possible Mr. Meek may have seen some
form that has never come under my observation. The specimens of the

following species, to which I have given a new name, certainly do not

possess any of the features of Mr. Conrad’s genus, and T can find no descrip-
284
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tion given of it elsewhere, and the form is certainly distinet from those of
the Cretaceous beds helow.

NavuTiLus CoOKANA, 1L 8D.
Plate xLvrm, Fig. [, and PL xu1x, Pigs. 4+-5.

Shell large, often reaching ~carly a foot in its greatest diameter and
proportionally wide and ventricose.  Volutions rapidly expanding and prob-
ably only three or four in number, rounded on the back and when retain-
ing their normal form are but slightly more compressed on the sides.  Axis
perforate, the umbilicus only of moderate width but very deep, owing to
the greater additional breadth of the outer volution at the axis than the pre-
ceding one; margins of the umbilicus abruptly rounded.  Septa distant,
only moderately concave and regularly curved ina dorso-ventral direction,
but much more flattened laterally; the ventral margin, swrrounding the pre-
ceding volution, somewhat raised. The lines indicating the septa on the
casts are only slightly recurved on the sides and are but little directed
forward on the dorsum; not more so than is called for by the difference in
the two diameters of the volution.  Siphon maoderately large, almost cen-
trally situated, being slightly nearer the ventral margin in the best pre-
served examples examined.  Shell unkuown, the species known only from
internal casts,

This species 1s not uncommon in the stony layer at the top of the
Upper Marls at Farmingdale, Deal, Squankum, and Shark River, New
Jersey, and so far as can be seen or determined by the casts alone is a true
Nautitus. Mr. G. B. Meek, in his list of the fossils of the Shark River
Marls given in Geol. N..J. for 1868, includes Nautitus Burtini Got. and N.
Lamarcki Desh. as ocewrring in these beds, and places them both under
Conrad’s genus Cymomia, which was founded upon the first of these two
species. It is possible that a specics possessing the features of that genus
may occur in New Jersey; but among those which I have seen none
show the double sinuate septa of N. Burtini as described by Mr. Conrad,
therefore T am inclined to doubt their existence in the State. Most
Furopean authors agree in considering N. Burtini and N. Lamarcki as
synonyms, but Deshayes points out differences, and Milne Edwards gives
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them as distinet. Mr. Meek appears to have not only considered them
as distinct, but to have had Mr. Conrad’s authority for the statement, and
for their oceurrence at Shark River.

Formation and locality : In the upper layers of the Upper Green Marls,
at Shark River, and Squankum, New J ersey. Collection at Rutgers College.

Fig. 2.—Nautilus Cookana.~One-halt natural sizo,

NEW JERSEY GEOLOGICAL SURVEY

e o




CEPHALOPODA OF THE EOCENE MARLS, 287

Genus ATURIA Bronn.
ATURIA VANUXEMI
Plate xL1x, Figs. 1, 3, and Plate 1, Fig. 1.

Pelagus Vanuwxemi Conrad: Jour. Acad. Nat. Sci., vol. 1, 2d ser., p. 180, Pl x1v,

Fig. 15,
Aturia Vanuzemi Conrad: Am. Jour. Conch., vol. 2, p. 15.
Aturia ziczac (Sow.) Conrad: Am. Jour. Conch., vol. 1, p. 150; Smithsonian

Check List, p. 19.

Nautilus angustatus Con.: Am. Jour. Conch., vol. 1, p. 150; not N. angustatus
Conrad, U. 8. Expl. Exp. Geology, p. 728, PL. xx, Figs. 5, 6.

Shell of moderately large size, the most perfect one which I have seen,
but which is an internal cast only, measures 64 inches in its longest diame-
ter, and has a thickness from side to side of about 2 inches, but has appar-
ently been considerably compressed in this direction. The form is closely
convolute with a closed wmbilicus; sides depressed, convex, and dorsum
narrowly rounded. The inner volution projects into the aperture of the
outer one about two-fifths of the distance from the umbilicus to the outer
margin, leaving the aperture, in this laterally compressed specimen, some-
what elongately halbert shaped.  The septa are somewhat closely arranged
and numher about sixteen in the last coil of the shell.  In rising from the
umbilical depression they make a hroad forward curve or arch, which
extends to a little beyond the middle of the width of the volution, from
which point they are bent abruptly backward, and form a proportionally
" long, narrow, and somewhat pointed spur, the outer edge of which is
straighter than the inner and with that of those in the rear and in advance
form a nearly straight and continuéus line parallel to the margin of the
dorsum.  After this edge of the spur reaches a point about opposite the
place of abrupt flexure of the inner side, the line runs straight across the
back of the volution, forming a broad projecting lip on the back of the
shell equal in length to that of the spur on the side of the volution. The
spur ou the side, rather outside of the middle of the volution, with the point
reaching almost to the corner of the outer lip of the septum below, is a
rather well marked feature and somewhat characteristic.  Septa deeply con-
cave, as seen in an apertural view. Siphon large, situated fully its own
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diameter from the ventral margin, as seen in the aperture of the large speci-
men, but in a second smaller one is close against the back of the next inner
volution.  The septa bend downward to the siphon around it, forming a
deep funnel-like depression, and unite with the tube about oppoesite the ling
of the sides of the next septum below, the sides of the siphonal tube con-
tinuing in a direct line from septum to septum. Surface of the shell wn-
known, the examples all being internal casts only. ,

I think there can be no question regarding the relations of this shell
to the genus Aturia, as defined and understood by Bronn. It certainly is
not congeneric with Pelagus Montfort, as typified in the figure given with
the original description, as in that one the septa make not less than three of
the abrupt flexures, and are much more like some of the Devonian forms
of Goniatites than like dturia. The peculiarity shown in the siphon of
Aturia is apparently quite characteristic, and when seen, which is quite
common in the New Jersey casts, can not be well mistaken. The entire
central portion of the septum is gradually bent downward and forms a
broad open funnel as seen when looking into the upper side of the septum,
but rapidly decreases in size without angle, and passes within that of the
septum below; in this respect being entirely different from Nautilus and all
the allied genera.

Formation and locality: In the Eocene Green Marls at Shark River,
Farmingdale, near Squankum, and near Long Branch, New Jerscy. The
examples figured ave from Shark River, New Jersey, and belong to the col-
lections at Rutgers College. '
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SECTION VII.

CLASSIFIED LISTS.

Olassified list of the Gasteropoda of the New Jersey Cretaceous Marls.

" : Base of
marla | marls, | UPDOE
Class GASTERQFODA.
Subelass PROSOBRANCHIATA.
Order PECTINIBRANCHIATA.
Family Muricina:: *
Genug Tudicla planimarginata W. oo oo iieeiiin i i e v e b G R
Pyropsis ;
(Fapal} corrina W. .o vt irieririrreierans e, b S [ R
alevata G ..o i tierr i caemmreedeen caenns b S U PR
naticoiles W ..o e i e e x B
obesn W . e e i e cieee e X [P P
octolitata Con. oo vcaeienna o, RN b S P
3152 9 610 2T 071 RS PRP PR IR PRSP DU
Reileyl W. oottt cc v e racaaees b O
rabifer G..oo oo i e e e e e e b S PO, e
Richardeoni Tuomiey - covevieens cmoomeiiacaiioccanann. b PO R
(Bapa Ty septemlirata G. ... ... it it iee vaan b S I
£ ) T SR I b N P
trechiformis Tuo. ... et et b aan | X P
Perispolar Qubin G. ..o oees cies ciee ot oo tvverecmeearennns " S T P,
Pyrifusus orraticus W.. e v araaan e e dmeec e ameearaaan. b S P P
CTMEIE W o it icmcs cacecemeccrr ccanmeanceanas b O P SO,
Macfarlandi W .o oo e e " P T,
Meoki W o i et rremrmrme e X e
Mullicaensis G ..o i i crieiccrermreecinn] X feeiean .
pyrulotdes G..ooorn i e i eeed] X e
L b T I b S PR R
Neptunella Mullicaensis W oo ioeees i i i ciein e, b PR P
Family TRITONID& :
Genus Triton (Epidromus) priccedens W oo .. ocenreerceiomennnnnenrenend] X feeveviaifonnnenn.
Trachytriton Atlanticum W ...t it it tiiaen ceeieveinanan S R P,
Holmdelense W ..o i iaaas b G PR
multivaricosum W..aeo o iiierieicmereedd X deeceenddeiiia,
MON XVIil 19 289

NEW JERSEY GEOLOGICAL SURVEY



290 PALEONTOLOGY OF NLIW JERSEY.

Classified list of the GGasteropoda of the New Jersey Cretaceous Marls—Continued,

Lower | Middle | 131se of
warls, | marls, ":]l:lr';;:
Class GASTEROPODA—Continned.
Subelass PROSOBRANCHIATA —Coulinued,
Order PECTINIBRANCHIATA--Continued.
Family Fusiba:

Gonus Fusis Holmdelensis W.. oo oo oo icaen L. e, b SR PRI P
Serrifusus? Crosswickensin W. ..o . ioven iiiies aece e vmennnamnnan b G PURE
(Lirofusus) nodocarinatus W ... ... .oiiiiiiieiiiiien X [eeeiieiifoeeaains

Family FascroLAnriin::

Genus Odontofusus Slacki G .ooevs ovvueoenenn ..., SO 2 IR S
WIS W oo enn ree s iirar e vrr e ey s . S (Y S
rostellaroides Wo. oo i i e e e b G ORI
typlealis W e X feeaes eencanas

Folutomorpha Conradi G.ooonoerirer ccr e viar v reee tmmmar aens b G I [,
Gabbi W._......... eear eenamemeeeareeeaaaannas b S R PO
ponderosa W....... mee e ee teemasrereerreeeas b G P (.
V. (Piestochilus) bella G.... ... et amemes ena imemes e aas e aaas b G e
T b S PR
mneronata G.ooo ool oo ool ool ool b S PR PO
Family BucciNisg:
Geuns Eripachye? paludinaformis W ... ... ...l ... vt b S O RO
Enthria? fragilis W ..o .. .1 0L, O ) S P
Fritonides obean W oo i eieaeeaees b S P
Family TuRBINELLID.E :
Genus Twdinella? parvaG. ... i iitiit vt i e e b G PR SR
. subeonica G oLl b S R
vertiealis W L b - .-
Vastem conoides W. ... .. ... 0. e et e e e e b P P
Caricella plieata W. (oo e e e x
Family YoLuriv.ge:
Gouus Voltta? Delawarensio G .. .ou. e oeeee oo oo oo b 'JR IO P,
Volutoderma Abbott] G oo e e e e i b S PO
' DipHents G v et it et e e e ST S P
intermedia W oo . . i cee e e e x
ovata W . i i reeceimeaaan. b SN IR R
Bostellites angulatus W . ... L e iiiieaaes b S PO R
biconiens W. .. e eie e e .I X
nasubus G. ... o e iaaemee e b S S e,
texturatus W . . e i iie e eae na. b SR S [
Fawily MITRIP.E :
Genus Turricula leda W. oo i i e L PR
Reiloyi W........o0n ... e e e et v e N PO PR
acalariformis W ... i b S cmevevaa
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Classified list of the Gasteropoda of the New Jersey Oretaceous Marls—Continued.

Lower| Middie lflu ?t:l,[lff ’
marlg, [ marls, "}Jrl’_
Class GASTEROPODA—Continned,
Subelass PROSOBRANCHIATA —Continuned.
Order PECTINIBRANCHIATA —Coutinued.
Family CANCELLARUD. ;

Genus Cancellarie {Merica) subalta COUarmn vee o om e e e b S R I
Moreamaticella G ... ooioi i e, b SR Y S
Turbinopsis angulata W oo et aanan b S PRV R

eurtn W e i e b G R

elevatn W e ceeeenaann b S U SR

HilgardiCon.d ... oo s i, b S R S

IAJOT W e i caeiieecee e b G [ ET PR

plicata W .. b -G PRSI R
Family PLEGROTOMIDA ;

Genug Plenrofoma Farmingdalensis W ... oo iveivieslviancneaeeooiioeeae o e, X
Surcala 8trigosa G.... ..o ool reeineane] X e
Cithara Crosswickensis W. ... o . .ioin it iiiiiiie e b G PR P

Mulicaensis W. ... e o b S R O,
Pamily STROMBIDA
Gonus Rostellaria ensba W oo oo oo et ettt b S P
SHOTIIE W ot ot ce it it e e e eaan ) S P
Flebo W e o i e e b, QR PR
nobilts WL e e X
spirata W ... ... Cemaeaeenanaaay ceerimmman e b S
Alaria rostrata G. .. L . b S RO PR
Anchuwra abrupta Morb.... ... ..., et ramare imeme e aaas b G I R
var acubispira W oo el b PN S,
arenarias Mort ...ooo i L. b S P
pagoedaformis W. .. e X foaeaveai]erannnns
panuataMorb. ... b G PR
solitaria Wi b\ QR U PR
{Hrapanochilies) compressa W oo .ottt e e b O
Family Cyrieing:
Genus Cypraa (dricia) Mortoni G.. ... i iieiariiann e, b G RO PN
Family Dottip.g :

Genus Dolium { Doliopsis P) multilicatum W _. .. . ooe e o o b S P

Flicus priveedens W, ..o oo i ntrnr cveees e aaee e s b G PR P,
Family NATICID.AE :

Genus Natica abyssinag Morb. ... . oo i i v e e x X |eeeenan
Lunatia Halli G ... oo il i X 1. G P
Gyrodes Abbottli G_ ... . ... ... b G (R RO

altispira G ..o i e X e
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Classified list of the Gasteropoda of the New Jersey Cretaceous Marts—Continuesl,

Lower
warls,
Class GASTERQPQDA—Continued.
Subolass PROSOBRANCHIATA —Continued,
Order PECTINIBRANCHIATA-—Continued.
Family Narticina—=Continued :
crenata Con... ool i iiieieat ceee e aeans X
infracarinata G ... ... .l .ns X
obtusivolva G ... X
petrosus Morb . ... . i e e X
Amauropsis Meekana W. oo o .. Ll X
punctato G . .ooaen e e, X
Family Trocuinag:
Genus Margarite abyssing G..... ettt iiaseceseamtaas icsmaeeerens X
Margaritella Abbottii G..oee.o.o... .. e X
Family OxusTiDA::
Genus Xeraphiora 10prosa MOTE. cuun veeven coue ioaaa crevie s ceeeieeeenn| X
Endoptigna vmbilicata Tuom Yoo ... i ..., X
Family ScaLarnina;:
Gennow Scalarie Hercules W .o oo ioi it i it e e v, X
Ypauperata W oo e X
Sillimani Mort .. ... .. ... i iiiieeaan. x
(Opaliay Thomasi Gabb ¥.. ... .ot i i veaann x
Cavoseala annulata Morb. .o ovvvvooan oo ciniiee i e,
Family TurRITELLIDA ;
Genus Turritella compacta W oo oo voee iii ity et et e, X
encrinoides Mort . ... ... ... . ... ... X
Tgranulicosta G ... ... L iiieeee.... X
Hardimanensie G ... oo v iiaai | X
Lippincotti W .o corr i e reeee | X
pumila G ¥ i
vertebrotdes Mot ... ... oL L ..., X
Larispira lumbricalis G ... ... e x
Family VERMETIDA
Goaus Siliquaria pauperata W. ... oo | %
1 Diploconcha crabacea Con. ..o e e vioaan i et X
Family EcLiyips:
Genus Leioslraca crotacea Cob..ooan iee it i evirs verenecae e cereee| X
Family PYRAMIDELLID.E :
Genus Obeliscus conellus W. . ..o v mrrieie s it iiment ceeeee s X
Family LITTORINIDAS :
Genus Modulus lapidosa W.._............ Cereesecaan erremene ey . X
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Classified list of the Gastevopoda of the New Jersey Cretaceous Marls—Continued.

Class GASTEROPODA—Continaed.
Order SCUTIBRANCIIIATA.

Suhborder Podophthalna.
Family TrRocHIDA :
Genns Margarifa sbyesina (... i iiuit i it ciccns tecman cmmane s
Marqaritella A‘hlmtti G, et e e e e

Family PLEUROTOMARIIDAS :
Genua Plenrofonaria Brittoni W . L. o i e iiier e

Suborder Edriophthalma,
Family PATELLIDAG:
Genus Heleion ? tentorum Morb. . ..o et i i e

.

Subelass QPISTHOBRANCHIATA.
Order TECTIBRANCHIATA.

Family TORNATRILLIDAG:
Genus detean cretneen G oo i i ciit e cte e crr eae e aean
Forbegiana W oo e e e
Gabhana W o i iieres cmmmaee e,

Globiconeha curtn (G L ooat o e aeo
Cinulia (Higoptyeha) naticoides, Gray Yoo e iians i
ovoiden G...oeieae i iias ceem e e
Avellana bullata Mort. ..o oo o i i,

Family CyLICHNIDAZ:
Genns Cylichnarecta G L. o it et i iin i e

Family BULLIDA

Genna Bulla coniem W oo it i i e teee ceetaat e
Mortoni Loand P oo

Class SCAPHOPODA,
Family DENTALIIDAS:
Genns Denfalium Ripleyanum G ... .l
subarcuntim Con.. .o it e iiee vccic e

Faleula faleatum Con .o oo o i

? Diploconcha (Serpulal) cretacen Con ..oovn it imnaianan ool L
Total Gasteropoda and Scaplhopoda. ..o .oooiiiiun iime oo
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Classified list of the Qephalopoda of the New Jerscy Cretaceous Maris.
. Base of
warl.| warla, | HPDOT
Class CEPHALOPODA.
Order TETRABRANCHIATA.
Family NAUTILIDA :
Genun Nautilug:
Bryani G..ooooo o i e rere e aae e X feeacaais
Deknyi Mort. ... .. .. i X X e -
Hercoglossa pancifox Cope.. . .. ...ocieeurs nevenennanoe 8l b S
l Family AMMONITIDA:

Genus dmmondtes complexns Meek. ... ... i b S PR
Delawarensis Morton ... .. cevveeiet criiin e Do S R
dentato-enrinatos Roemer. ... ..., et b, S PO
Vanunxemi Morton - ..o . ..ol b G

Am, (Placenticeras) placenta Do Kay ... il D S S
tilifor Morton. ... cvncieii e e e b S A
An. (Sp.hmodiscus) lenticulnris Owen . ooon. o vvrme siiscamana| o b S P
Seaphites hippoerepis De Kay ... ooorr iaom i i T Y
] 3 1 T 'S S DU
NOBOBIE OWeD oot ot o it i iane ccae e ccaranmaan aan b SR R
reniformisa Morton ..o oion i e e e e e S P SO
aimilis Whitf. o i et seme aeaes A P
Turrilites panpor Whitf. .o i e e e ieiineeen | X [
Heteroceras Conradi Morton . ... . i iiverinaans, b S P
) Ptychoceras (Solenoceras) annalifer Morton. .. ... ... ..., [ b S I B,
Baculites asper MOTEOI .oeuen o iuis ciiis ciu i e b S .

l compreass Morton .. . air.iiiii e i e e b S PR SR
ovatua Morton. ... ... ol e el X X e

Order DIBRANCHIATA. ! i

Family BELEMNITIDA i :

Genua Belemuitella Americana Morton. ... ... o e iemrrr e cenn X feeeeena- .
Total Cophalopoda - .o.ovrrnenn iis i ceiiccaaaas e maw i eaaan. 14 I
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Classified list of the Qasteropoda of the New Jersey Bocene Marls,

Class GASTEROPODA-
Snheluss PROSOBRANCHIATA.
Order PECTINIBRANCHIATA.

Family Muricipe.
Murex {Dteronotus?) lmva-
varicosus W.

Rhinocantha ? Conradi W,
TrITONID A,

Triton locononse W,
PURPURIDA.

Paendoliva vetusta 1 Con.
Fusipa.

Fusgus angularis W,
paucicostatns W,
pluricostatus W.
perobesns W, ]

{ Neplunen ?leocenicna \WV.
hector W.
var multilinea-
tua W,
staminea Con.
( Urosalpinr?)multicostatus W
Clavella raphanoides Con.
Fascrorasinam,
Fasdciolaria Herculos W,
propinqua W,
Samsoni W.
TURBINRLLID AS.
Caricella ponderosa, W,
pytuloides Con,
VOLUTIDA,
Folute lelin W,
parvula W,
perelevata W.
seaphoides W,
(Seaphella) Neweombi-
ana W,
{ dmoria) vesta W,
Folutilithes eancellata W,
Sayana Con.

CANCELLARIID AL,
Cancellaria radis W,
PLEUROTOMIDA.
Plewrotoma (Surenia ?}  alti-
apiran W.
regunlaricostata
\VA
anrculitiformis
Ww.

Class GASTEROQOPODA—Continued,
Subeclass PROSOBRANCHIATA—Cont’l,
Order PECTINIBRANCHIATA—Continnod,
Family PLevrorosnnaE—Continned.

Surcula perobesn W.

Sureulites annosus Con.
cadaverosus W.
curdns W,

Coxip.a,

Conus subsanridens Con.
STROMBIDE.

Calyptraphorus velatna C
CYPRAIDAL

Cypraa gabuloviridis W,
CARSIINILE,

Cassidaria earinata Lam.
DoLnnaz,

Fiens penitus Con.
NaTicID A2, -

Natica glohulella W.
ONUSTID A,

Xenophora lapiferens W,
SOLARIID &, .

Avehitectonica annosa Con.
SCALARIIDA,

Sealaria tenuilivata W,
TURRITELLIDXE.
Mes lia elongata W,

Order SCUUTIBRANCHIATA,
Suborder PODOPHTHALMA,
Family PLEUROTOMARITD.E.

“eptomaria gigantea W,
poergrannlosa W,
perlata Con,

Trematofusus venuatus W,

Subelass QPISTHOBRANCHIATA.
Orler TECTIBRANCHIATA.
Family TORNATELLIDAZ,
Aetwon prisea Con,
Tornatellan lata Con,
Tornatina Wetherilli Lea,

Class CEPHALOFPODA.

Order TETRABRANCHIATA.
Family NauTILinas,
Nuutitug Coolkana W.
Aturia Vanuzemi Con.
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EXPLANATION OF PLATE L!

TUDICLA PLANIMARGINATA Whitf, (p. 33).

Figs. 1-3. Back latoral and snmmit views of the type specimen.

Pyrorsis TRocaIFORMIS Tuomey (p. 41).

=
]

. Opposite views of two casts showing roundod volutions.

. View of n specimen in loose marl showing exterior markings.

- A small east showing strong lirations. The twoe first specimens are from the collections
Acad. Nat. Sci., Phila.

-

Pyropsi8 PERLATA Conrad. (p. 37)..
8-10. Three views of a large cast roferred to this specien.
PYRorsis ELEVATA Gabb (p. 35).
11-13. Three views of the type specimen, Acad. Nat. Sci., Phila.
Pyrorsia RiciaRD3oNI Tuomey (p. 39).

14-16, Three views of a cnat which appears to be characberistic of the speciea.

! Where not othurwise mentioned, the originals of figures may be considared na belonging to the colleetion at Ratpers
College, New Brunswick, ot in the Stats collection nt T'renton, New Jersey.

300
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- MONOGRAPH XVIIl  PLATE |

MURICIDA OF THE LOWER BED GREENSAND MARLS.

1
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8.9.
10.

11,12,
13, 14,
15, 16,

17.

18,19
20,

302

EXPLANATION OF PLATE I1.
Pyrorsis nerirer Gabb (p. 38),

. Opposite views of o specimen of typical form.

- Two views of a lurger specimen less like the type, and with fainter markings.

PyRops1s KaTicoines Whitf (p. 4.

. Three views of the type, showing 1he Naticoid form.  Collection Acad, Nat, Sci., Phila.

Pyrorsis octontrata Conrad (p. 36).

Two views of a Iarge cast of typical! form.
View of another iudividual sbhowing the extension of the anterior beak.

Fyrorsrs ReiLey: Whitf (p. 42).

Two views of u small cast from Holmdel, New Jersey, from white clays.

Two views of a cast showing faint spiral lines, and also the columellar pits.

Tweo views of avother cast which js entirely simooth.

View of the aperture of a specimen which retains a part of the shell and shows the
murkings,

Two views of a cast from an ironstons nedale whore the anterior beak is preserved.

Lnpression taken in the mutrix of the same specimen showing surface features. Near
Key Port, Now Jersey.
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Iigs.  1-3.

10,11,

12,13,

14, 15.

16, 17.
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EXPLANATION OF PLATE III .

Pyropsis (Rara 1) CORRINA Whitf, (p. 45).

Three views of n specimen showing the strong columellar fold in Fig. 1.

Pyrorsis (Rara?) sSErTEMLIRATA Gabb (p. 44).

. A copy of Mr. Gabb's figure. .
. Two figures of o specimen showing lirations and the columellur fold, From Mullica

Hill, New Jersey.

. Views of a large distorted cast showiny strong liratious and evidence of transverse costu.

Acad, Nat, 8ci., Phila.

PER18801.AX DURIA Gabb (p. 47).

. View of a large specimen frem Professor Roiloy's collection.  Holmdel, New Jersey.

Two views of Mr. Gabl’s type specimeun. Acad. Nat. 8ei., Phila,

Pyrorsist osesa Whitf, (p. 40),

Two figures of the type specimen, Fig. 12 showing the columellar falds, Amer, Mus. Nat,
Hist., New York City.

TurBINELLAT VERTICALIY Whitf, (p. 82).

Opposite views of the type specimen.

Eriractys 1 paLunIiNarorMis Whitf, (p. 77). .

Two views of the specimen described,
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EXPLANATION OF PLATE 1V,

- Py r1rUsUS SUBDENSATUS Conrad (p. 48).
1-3. Front, back, and summit views of Conrad’s type of the genus. Am. Mus, Nat. Hist.
Pyrirusus ERRATICUS Whith, (p. 50).

4. View of the shell as obtaived by gutta-percha from the matrix,
5. An enlargement of the surface striwe.  Columbiys College.

I'yrirusus MEEKL WLitf, (p. 55).

6. View of an imperfect cast from Crosswicks Creck. Columbia College.
7,8. Views of 4 more perfect cast frous the same locality. State collection.

Pyrirusus cuneus Whitf, (p. 51).

9. View of » small cast from the collection Aead. Nat. Sei., Phila.
10,11, ‘T'wo views of a larger cast from Freehold, New Jersey.

PYRIFUSUS PYRULOIDES Gabb (p.53).
12,13, Two views of the type spceimen.  Acad. Nat. Sci., Phila.
Pyrirvsus McFarLaxpt Whitf. (p. 52).
14,15, Two views of the type. Mullica Hill, Naw Jersey. ' .
I'vyrivusus MULLICAENSIS Gabb (p.52).

16, 17. Two viewsof the smaller cast, from Freehold, New Jersey.
18,19, Similar views of a larger ¢ast, from Mullica Hill, New Jersey.

NepPTUNELLA MULLICAENSIS Whitf. (p. 56).

20,21. Twoviews of aspecimen from Mullica Hill, New Jersey. Collection Acad, Nat. Sci., Phila.
306
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PLATE V.
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EXPLANATION OF PLATE V.

Pyrirusus TurriTus Whitf, (p. 54).

Figs. 1,2. Two views of an imperfect cast from Middletown, New Jersey.
3. Vmw of a cast from Burlington, New Jersey. Acad. Nat. Sci., Phila.
4.5, Two views of a more perfect cast from Crosawicks Croek, New Jersey. Acad. Nat, Sci.,
Phila.

TriToN (EPIDROMUS) PRAECKDENS Whitf, (p. o8).
6,7. Two viewns of the specimen deseribed.
TRACHYTRITON ATLANTICUM Whitf, (p. 59),

8,9. Fronot and back views of a very perfect cast, showing the varices.
10,11, Views of two other casts, differing in sizo.

TRACHYTRITON MULTIVARICOSUM Whitf. {p. 61),

12,13, Views of two imperfuét custg showing spiral lines,
14,15. Two views of n specimen showing varices, but not the spiral lines.

TRACHYTRITON ! HOLMDELENSE Whitf, (p. 60),
16,17. Two views of the specitnen described, doubtfully u Trachytriton.
ODONTOPUBUS MEDIANS Whitf. (p. 67).
18-21. Opposite views of esch of two individuals of this species showing variation in forn‘a.
BERRIFUSUS (L1n0rusus) NODOCARINATUS Whitf. (p. 64).
22,23. Two views of the cast showiny the foatures described.
8erriryusus CROSSWICKENSIS Whitf. (p. 63).

24,25. Opposite views of the cast showing the features described.
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. 14

6,7.
B,9.
10,11,

12-14,

15, 16.
17,18,

19, 0.

21,
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EXPLANATION OF PLATE VL. -

Opoxtorusyus TYPicus Whitf. (p. G6).

Views of cnsts, more or less imperfect, from Crosawicks Creek, Now Jersoy.
View of a cast from Cream Ridge, New Jersey, showing the axtent of the beak.

ODONTOFUSUS ROSTHLLAROIDRES Whitf, {p. 6B).
Two views of the most perfect cast seon.
ODONTOFUBUS SLACKI anl;’s 8p. (p. 66).
Opposite views of the type. _ Acad. Nat. Sci., Phila.
' Fusus Hormprrrxsis Whitf. (p. 62).
Views of oppousito gides of the only specimen seen.
VoLUTOMORPHA (PIRSTOCHILUB) MUCRONATA Galib (p. 75).

Opposile sides of a large spocimen from Freehold, New Jersey, and front view of a amaller
one from Crosswicks, New Jersey, tho latter from the collection at Columbia College.

VOoLUTOMORPHA (PIESTUCHILUS) BELLA (abb, (p. 74).

Two views of a medinm sized cast.
Bimilar views of a large cast, probably the type. All from collection Acad. Nat, Sci. Phila,

VorutoMoRrPiA (PIRsTOCHTLUS) KANEI Gabb, (p. 76).
Two views of the type specimen. Acad. Nat. Sci., Phila

YorutoMoRPHA CONRADI (Gabb. (p. 71).

Front view of the type specimen, For other figures of this and other specimens see
PL v
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EXPLANATION OF PLATE VII.

VoLuToMORPHA ('ONRADI Gabb. (p.71).

Fias, 1. View of the type of the species. Acad. Nat. Sci., Phila. See also Pl. v1.
2,3. Profile and back view of a largor cast from Mr. M. E, Schenck’s pits, Now Jorsey.

4,5, Two views of a cast showing imprints of surface markiugs, reforred doubtfaily to this
spevies. Acad. Nat. Sci., Phila.

VoLutoMoRrrHA GasBl Whitf, (p.73).

6. View of a cast showing surface fentures, but showing the different form of volution from
that of V. Conradi. Holmdel, New Jersoy.

a2
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EXPLANATION OF PLATE VIIL

VoLUTOMORPHA GanBl Whitf, (p.73).

F1as. 1. View of a small specimen from Holmdel, New Jersey.

2,3. View of 3 cast from Mullica Hill, New Jersey. Acad, Nat. Sei., Phila.
4, View of o enat of the species T from Marlboro, New Jersey.

VOLUTOMORPHA PONDEROSA Whitf. (p.72).

5,6. Two views of an itaper{ect cast from Neversink, New Jarsey.
314
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EXPLANATION OF PLATE IX,
TRITONIDEA 0BESA Whitf, {p.79).
Fias. 1-3. Views from two different individuals of the species.
TURBINELLA ! PARVA Gabb. (p. 80),

4. Summit view, natural size, of the type specimen.
5,6. Back and front views of the same enlarged. Acad, Nat. Sci., Phila.

TURBINELLA Y 8UBCONICA (abb, (p.81).
7,8. Two views of the typespecimen. Acad. Nat. Sei., Phila.
VasuM coNOIDES Whitf. (p.83).
9,10, Two views of the specimen ; one natural size, the other enlarged.
Eurnria (1) FracGirLis Whitf, (p.78).
11,12. Two views of the specimen used, one nateral size and one enlarged.
VOLUTOMORPHA PONDEROSA Whitf. (p.72).

13, 14. Two views of a large specimen from Holmdel, New Jersey.
a6 -

NEW JERSEY GEOLOGICAL SURVEY

s ™




U. 8. GEOLOGICAL SURVEY MONOGRAPH X¥IIl  PLATE IX

+

. FASCIOLARIIDA, TRITONIDA, AND TURBINELLIDA OF THE LOWER GREENSAND MARLS, .

NEW JERSEY GEOLOGICAL SURVEY




PLATE X.

NEW JERSEY GEOLOGICAL SURVEY




EXPLANATION OF PLATE X.

VOLUTODERMA BIPLICATA Gabb (p. Y0).
Fige. 1-2. Opposite views of the type rpecimen from the Acad. Nat. Sei., Phila.
VOLUTODERMA 0VaTa Whitf. (p. 01).

3,4. Opposite views of the specimen showing the plications and abrupt shoulder of the volu-
tiona. Collection of the Am. Mus. Nat. Hist., New York City.

VoLUTA t DELAWARENSIS Gubb (p. 84).

5. Back view of the smaller cast used by Mr. Gabb,
6,7. Two views of the larger cast, both types and from the Aead. Nat. Sei., Phila,

RIES
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PLATE XI.
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Figs,

EXPLANATION OF PLATE XI,
ROSTELLITES NABUTUS Gabl (p. B6).
1,2. Two views of Mr. Gabb's type from the collection of tho Acad. Nat. 8ci., Phila.
Rosﬁ:x.u‘ms ANGULATUS Whitf, (p.88).
4, 4. Two views of a cust showing the flattening of the body volution. Acad. Nat. Sei.,Phila.

ROSTELLITES TEXTURATUS Whitf, (p. 88).

5,6. Views of two individuals, one from Holmdel, the other from Fr.

echold, Now Jersey, showing
difference in surface markings.

TuRRICULA LEDA Whitf, (p.43).
7. View of the cast used in description.
TuRRICULA REILEYVI Whitf. (p. ).
8. View of cast described, showing the itnpression of the extension of the spire above,

TURRICULA SCALARIFORMIS Whitf, (p. 95).

9. The cast representing the two sets of surface markinga.-
320
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EXPLANATION OF PLATE XII,

TURBINOPSIS FLICATA Whitf, (p. 104),
Fres. 1,2, Two views of n specimen showing the features of the specics. Acad.-Nat,

TorBINOPSIS curTA Whitf. (p, 102).

3,4, Two views of a small cast showing the short spire,
5,6. Views of a larger specimen. Aead. Nat. Sci., Phila.

TurmiNopsis Hivcarpt Conrad. T (p. 100),
T-9. Views of thrae ilperfect casts referred to this species.
TURBINOPSIS ELEVATA Whitf, (p. 102).

10,11. Two views of an impearfeet cast.
12, An imperfect cast showing the isolated spots on the colamella.
13,14, Viows of & more slender cast.  All from the Acad. Nat. Sei., Phila.

Tursixorsis masor Whitf. (p. 103).

15,16. Two views of a small specimen.
21,23. Three views of a farge cast.

TURBINOPSIS ANGULATA Whitf, {p. 101).

17,18. Two views of a cast showing the spacific featnres,

MOREA NATICELLA Gabb (p. 97).

19,20. Two views of the type specimen. Acad. Nat. ‘Sci., Phila,

CanceLrakiA (MERICA) sUBALTA Conrad (p. 95}

o

24, View of the shell somewhat rostored.
25. Enlargement from the columellar lip. Acad. Nat. 8ci., Phila,
322
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EXPLANATION OF PLATE XIIL
SURCULA BTRIGOSA Gabb (p. 105).
F1G8. 1. View of the fragment supposed to be the type.

CrTiara Muriicagnsis Whitf., (p. 106).

2,3. Front views, one natural size and ono enlarged, of a specimen retaining the shell.
4,5. T'wo views of' o cast. .
G. View of u larger cast from the same locality.

CiTnaRA CROSSWICKENSIS Whitf, (p. 107).
7,8, Two views of the best cast yet found,

ROSTELLARIA CURTA Whitf. (p. 109).

9,10. Views of the opposite sides of a cast showing the features desgribed,
11. View of a second cast.
12, 13. Two views of o specimen retaining fragments of shell.

RosTELLARIA vusiForMIS Whitf, (p. 110).
14, 15, Two views of the most perfect cust observed.
ROSTELLARIA SPIRATA Whitf, (p. 109).
16,17, Two views of a characteristic cast of the species.
RosTiLLakia coMpacra Whitf, (p. 10R).

18, 19, Views of o very compact cast showing a ridge on the front of Fig. 18.
20,21, Views of a second cast which is less compact. Acad. Nat. Sci., Phila.

ANCHURA (DRAPANOCHILUS) COMPRESSA Whitf. (p. 117).

22,23, Two views of a large cast from Freehold, New Jersey.
24,95. Views of o cast showing a ghorter spire. From tho collection of Columbia College.

J24 .
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PLATE X1V,
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Fiay,

0.

11-13.
14.

15, 16,
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EXPLANATION OF PLATE XIV.

ANCTIURA ABitPTA Conrad (p. 103).

- View of a large imperfect cast of the form referred to this species.
- Views of the opposite sides of o second cast, showing the cating on the back of tho volu-

tion.  Am. Acal, Nat. Sei., Phila,

ANCHURA ARRUPTA var, ACUTISPIRA Whitf, {p. 114),

. View of tho specimen described.  Acad. Nat. Sei,, Phila.

ALaria ROSTRATA Gabb (p. 119),

i. Views of two different specimons, both showing the outer lip, Fig. 5 is from a Holmdel

spectien ; Fig. 6 from Haddonfield, New Jersey, in tho Acad. Nat. Sci., Phila.

ANCINURA PENNATA Morion (p. 115}).

. Views of two casts whieh show the outer lip. Both from Holmdel, Now Jorsey,

ANCHURA SOLITARIA Whitf. (p. 117).

. View of the single imperfect cast observed.

AXCITURA ARENARTA Morton (p. 112).
View of Dr, Morton’s type apeeimen.  Acad. Nat. 8ci., Phila.
RosriLLania Hepe Whitf, (p, 111),

Three views of the best cast of the apecies observed.
View of another imperfeet enst showing spiral lines.

ANCHURA PAGUDAFORMIS Whitf. (. 116).

Views of the opposite sides of the boest cast of the species yet found.
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EXPLANATION OF PLATE XV.

CYPR.AEA (Amcm.) MorTONI Gabb (p. 120),
168, 1-3. Three viows of Mr. Gabl's New Jersey type.  Aead. Nat, Sei., Phila.
DorLius (10LIOPSIS) MULTILIRATUM Whitf, {p. 121).

4,5, Two views of the specimen used, natural size,
G. Enlarged view of the same,

Ficus PRAICEDENS Whitf, (p. 122).
7,8. Two views, enlarged two diametors, of the most perfect cast obsorved,
Natica anyssiNa Morton (p. 123),

9,10. Two views, lateral and basal, of a cast from the white lmestono nodules at Monmouth,
New Jersey.
11,12. Two similar views of another cast from the (fresn Marls,

(FRODES INFRACARINATA Gabb (. 125).

.

E15. Three viows of a very characteristic east from Highlands, Now Jorsey.
16. Basal view of a large cast from Burlington, Now Jeraey,

GYRODES ABBOTTI Gabh, (p. 124),

17. Summit view of the type specimen. Acad. Nat. Sci., Phila.
328
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EXPLANATION OF PLATE XVI.

GYRODES PETROSA Morton {p, 127).

Fras. 1-3. Back, front, and summit views of a specimen from Mullien Hill. A, Mus. Nat, Hist.,

New York City.
- Suminit vlew of 4 cast from Crosswicks Creek, Columbia College.

e

GYRODES CRENATA Conrad (p. 126).
5,6, Two views of the type speciten from the Acad. Nat. Sci. Phila,
GYRODES ALTISPIRA Gabb (p. 1928).

7,8. Front and back viewa of a cast from Mnllica Hill in the Am. Mus, Nat. Hist., Now
York City.

GYRODES OBTUSIVOLVA Gabb (p. 129),

9,11, Viows of different spocimens from Upper Frechold. R
12, View of another cast in the collection of the Am. Mns. Nut. Hist., New York City, from

Now Egypt, New Jeorsey.
LunaTtia Harrr Gabb, (p. 130).

I3, 14. Two views of a specimen from Mulliea Hill in the Acad. Nat. Sei. Phila.
15, 16. Bimilar views of a east from the same place in the Am. Mus, Nat. Hist., New York City.

AMAUROPSIS PUNCTATA Gabb (p- 132).

17. View of the type specimen. Acad. Nat. Sci. Philn.
18. Enlargement of the snrface.
19-21, Views of different individuals showing hut slight diversity in form,

AMAUROPSIS MEEHANA WHhitf, (. 131).

22,23,25. Views of different spocimens showing a slight difference in form. Fig.22enlarged to two
diametera, ’ .
24, Enlargement of the surface.
AMAUROPSIS PALUDINAEFORMIS 1. M. (pp. 131, 132).

26. Enlarged view of the type of this speciea for comparison, two diameters, Am. Mus. Nat,
Hist., New York City.
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Figs. 1,2.

9-11.

12,13,
14, 15,

16,17.
18,19

20,
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EXPLANATION OF PLATE XVII,

MARGARITA ABYSSINA Gabb (p. 133).

Lateral and basal views of a apecimen from Burlington, New Jersey. Am. Mus, Nat. Hist.

New York City. :

. Enlargement to two diameters of the same.
. Lateral and eumimnit views of 3 cast from Crosswicks.

Moburus Lapiposus Whitf. (p. 152).

. Lateral, basal, and summit views of a very perfect cast.

DELPHINULA LAPIDOSA Morton’s sp. (p. 152),

Enlarged lateral, summit, and basal views of Dc. Morton’s type, from Alabama. Acad.

Nat. 8ci., Phila.

MARGARITELLA ABBOTTI Gabb (p. 134).

Snmmit and basal views of Mr. Gabb's type. Acad. Nat. 3ci., Phila,
Lateral and summit views of another cast. Acad. Nat, Bei., Phila.

XENOPHORA LEPROSA Morton (p. 135).

Summit and basal views of a small cast.
Basal and lateral views of a large cast from Crosswicks, Now Jernay.

ENDOPTYGMA UMBILICATA Toomey (p. 136).

Basal view of a small cast showing the groove left by the spiral tooth.
ist., New York City. The spocimen is from Burlington, New Jersey.
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PLATE XVIIL
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Fig.

1.

8,9.

10.
11.

12.

13, 14.
. View of an impression in » natural mold from Motmuouwth, New Jersey.
16.
17.
18.

19, 20.

21, 22,

2,4,

25,

26,

27,28,

EXPLANATION OF PLATE XVIIL

SCALAMIA (Oraria) THOMAST Gabb? (p. 137).
View of the only specimen of the gpecics observed.  Acad. Nat, Sci., Phila.

Scavaria SILLIMANL Morton (p. 138),

. View of the specimen identified.

SCALARIA T PAUPERATA Whitf, (p. 141).

- Twa views of a spocimen retaining some of the shell.
. Similar views of & complete cast,
. Enlargoment of surface from Fig. 3.

TuRRITELLA cOMPACTA Whitf. (p. 142,)

Two viows of & cast of this species.

TURRITELLA GRANULICOSTA Gabb (p. 144).

Viow of the typo specimen. Acad. Nat. Sci., Phila.

Enlargement of the surface.

Scarariat HERCULES Whitf, (p. 140).

View of the specimen as obtaived from o gutta-pereha impression in the natural mold,
Columbia Colloge.

TURRITELLA VERTEBROIDES, Morton {p. 146},
View of Morton’s type aud an enlargement of the surface. Acad. Nat. Sei., Phila.
View of a large cast in the collection at Columbia Colloge.
View of u cast from Moumouth County, New Jorsey.

An imperfeet cast, Mr. Gabl’s second type of Larispira lumbricalis, natural size. Acad.
Nat. Sei., Phila,

TURRITELLA ENCRINOIDES Morton (p. 143),

View of Morton’s type and enlargement of surface. Acad. Nat. Sei., Phila,
largoment, the volution is reprosented as too round,
View of two internal casts teferred te this species from Upper Freehold, New Jersey.

In the en-

TURRITELLA LIPPINGOTTI Whitf. (p. 145),

View of apartial cass from Crosswicks, New Jersay, and an imprint from the natural mold
from Holmdel, New Jersey.

LAXISPIRA LUMBRICALIS Gabb (p. 148).

Copy of Mr. Gabl’s figure of the type of the genns and species. The second specimen is
Fig. 18. Sce also explanation of Fig. 26.

SILIQUARIA PAUPERATA Whitf. (p. 149),

Enlarged view (two diameters) of a oast showing the slit. This specimen was included
in Gabb's types of Larispira lumbricalis,

Two views of anothor specimen found with the above. Acad. Nat. Sci., Phila.
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PLATHE XIX.
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Fias. 1.

2-4.

[%,]

9,10,
11,12,

13.

14.
15, 16.

7.18.
19, 20.
91,22.

23-25.

26,27,

28.

29,
30.
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EXPLANATION OF PLATE XIX.

OBELISCUB CONELLUS Whitf, {p. 151).
View of the front side of the specimen described, gra:].t,ly enlargad. Acad. Nat. Sci. Phila,
LEIOSTRACA CRETACEA Conrad (p. 150).

Views of three specimons showing the features described, enlarged four, five, and throe
diameters respectively.

. A still further eulargoment of the aperture from anothor shell.  Acad, Nat. Sci. Phila,

HEerciox ' TENTORIUM Morten (p. 153).

. Lateral and vertical views of the type, onlarged. Acad. Nat. Seci. Phila.
. Further calargement of the marginal striw.

ACTAEON CRETACEA Gabb (p. 1568).

I'wo viowas of n cast which shows no spiral strie.
Two views of another cast showing spiral striie.  Acad. Nat, Sci. Phila.

AcT.EON GABBANA Whitf. (p. 156}
Front view of ouc of Me. Gabb’s types of A. biplicata. See Figs, 23-25,
Acr.E0N sUBOVOIDES Whitf. (p. 155).

Front view of the specimen marked * typoe of A. ovoides Gabb,”
Two views of u second spocimen. Acad. Nat. Sci. Phila.

ActXx0N ForBESIANA Whitf. (p. 157).

Two views of a cast of the species.
Enlargements to two diametera of Fig. 17 and another apecimen, showing the spiral lines,
Two views of an individual from Muoilica Hill.

AcrEON GapBANA Whitf, (p. 156),

Further illustrations of this species to show the aperture, ete.
(GLOBICONCIIA CURTA Gabb (p. 160).

Front and lateral views of a cast of this specias from Bell County, Texas.

CiNULIA (OLIGOPLYCHIA) NATICOIDES Gabb (p. 161).

View of a specimen, natural size, from the colloction at Columbia College. Monmouth
County, Now Jersoy.

Enlargement of the front of the same.

View of another cast showing the cavity of the ridge. Crosswicks Creek, Now Jersey.
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EULIMIDAE, PYRAMIDELLIDA, PATELLIDA, AND TORNATELLID/A OF THE LOWER GREENSAND MARLS,
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PLATHE XX.

MON XVIII

o

Ls
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Figs. 1,4.

5,6,

7,8

10, 11.

12, 14,

15-17,
8.

19.
20.
21,22,
23,2,

25.
338

EXPLANATION OF PLATE XX.
AVELLANA BULLATA Morton (p. 163).

Views of two different specimons, appareatly both used by Dr. Morton. Acad, Nat. Sei.,
Phila,

CINULIA OVUIDEA Gabb (p. 162).
Two views of Mr. Gabl's type specimen,
BuLLa MorToNI Lyell & Forbea (p. 165).

Front and back views of o very lurge specimen from Cruss\;vicka, in the Columbia College
collection. .

. View of a smaller specimen. Collection Acad. Nat. Sei,, Phila.

CyLiclna ricTa Gabb (p. 164).

T'wo views of the type specimen enlarged two diametors.
L]

DeNTALIUM {FALCULA) FALCATUM Conrad (p. 169).

View of small much curved apecimen, all casts.
Views of the larger portion of three individual casts.
Portion of a partial cast, looking on the back and showing striss of growih. Acad. Nat.
Sci. Phila.
DENTALIUM S8UBARCUATUM Conrad {p. 166},"

View of a crushed shell from Haddontield, Now Jersey.

View of a shsll showing the curvatare,

Opposite sides of casta showing the internal features deseribed,

Enlargement of the surface of Fig. 19, and transverse scction of the same. Acad., Nat.
8ei., Phila.

BERPULA (DIFLOCONCHA) crRETACEA Conrad T (p. 170}

View of the specimen deacribed showing the general features,

-
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TORNATELLIDA, CYLIGHNIDA, BULLIDE, AND DENTALIIDA OF THE LOWER GREENSAND MARLS.




PLATH XXI.
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EXPLANATION OF PLATE XXI.

PERISSOLAX '"RIVOLVA Gabb (p. 172),

Fig. 1. View of Mr. Gabb's type specimen {rou; the collection of the Acad. Nat. 8ci., Phila,
1,2. Two views of o specimen which hag lost the beak. Am. Mus. Nat. Hist., New York City.

VoLuTonERMA AnpoTTI Gabb (p. 173).

4,5. Views of the opposite sides of the type specimon from the Acad. Nat. Sci., Phila.
G, 7. Two views of a apecimen from the Am. Mus, Nat. Hist., New York City.
8,9. Similar views of a specimen from the Acad. Nat. Sci., Phila.

Luxnatia Harrr Gabb {p, 175).

10, 11. Views of the opposite sides of a specimen from Timber Creek, New Jorsey, in the collec-
tion of the Am. Mus, Nat. Hist., Now York City.

Natica aBYSSINA Morton (p, 175).

12,13. Front and vertical views of a specimen from Timber Creek, New Jersey, in the collee-
tien of the Am. Mus. Nat, Hiat., New York City.

340
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MURICIDA, VOLUTIDA, AND NATICIDA OF THE MIDDLE BED GREENSAND MARLS.
.
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PLATE XXII.
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I'tgs, 1,2.
- Bagal view of the same apecimen showing the character of the umbilical cavity and the

10,11.
12, 13.

14,
342,

-BXPLANATION OF PLATE XXIT,

CAVOSCALA ANNULATA Mort. Bp. (p. 177).

Viowa of the epposite sides of o large specimen showing the general featuros,

tlattened callosity aronnd it. Acad. Nat. Sei., Phila.

- Enlargement of four of the ribs from the bodly volation,
« A further enlargement of one rib to show the finer vertical atrim.

PLEUROTOMARTA TiNTONENSIS Whitf, (p. 178).

- Vertical, basnl, (ront and lateral views of the specimen descrilied, which I am inclined to

think is a European specimen. Collection af Columbia Collegs.

PLEUROTREMA SOLARIFORMIS Whitf, (p. 180).

Vertical and basal views of o large individeal from the eollection of the Am, Mua. Nat.
Hist., Now Yark City.

Lateral and basal views of one from the colleclion of Acad. Nat, Sci,, Phila. Fig. 12
showing the easte of openings along the line of tho alit,

View of a third specimen of the species,
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SCALARIIDA AND PLEUROTOMARIDA OF THE MIDDLE BED GREENSAND MARLS.
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PLATE XXIIIL.
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Fras. 1,2,

7-0

10,11,

12,13,

14,
15,

16,17,
344

EXPLANATION OF PLATE XXIII,

CARICELLA PLICATA Whitf. (p. 182).

Views of the opposite sides of the specimen described.

PLEUROTOMA FARMINGDALENSIS Whitf, (p. 185).

. Two views of tho type specimen showing all there is preservel of tho cast.

TURRITELLA PUMILLA Gabb (p. 187).

. Two views of n gpecimen presamed to boe of this species. Aead. Nat. Sei., Phila,

PLEUROTOMARIA BriTroNi Whitf. (p. 188),
Lateral, vertical, and basal views of the only cast observed.
RosTELLITES nIcoNICUS Whitf. (p. 183).

Two views of a large characteristic specimen. showing the featnrea of the aperture very
distinctly.
BuLrra coNica Whitf, (p. 189).

Two views of a very perfect cnst from Shark River. Collection of Columbia College.
VOLUTODERMA INTERMEDIA Whitf, (p. 184),

Front view of the best cast observed, showing the threo plications.
Outline of a fraginent showing the imprint of the exturior surface on the inside of the
onter volution.

Ro8TELLARIA NoBILIS Whitf. (p. 186).

Two views of the cast described.
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TURBINELLIDA, VOLUTIDA, PLEUROTOMIDA, STROMBID/, TURRITELLIDA, PLEUROTOMARIIDA, ANO BULLIDA FROM THE BASE OF
THE UFPER BED GREENSAND MARLS. . |
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PLATHE XXIV.
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EXPLANATION OF PLATE XXIV.

NoTE.—On the plates of the Eocene the figured specimens, when not otherwise stnted, may be
found in the State collection at Rutwers College, or at Trenton, New Jorsoy.

MuRreX (PTErRONOTUS?) LEvavaricosts Whitf, (p. 190).
Fiee. 1,2, Views of opposite sides of the cast.
Murex? ap. nndetermined (p. 191).
3. View of a gutta-percha imprint taken from the nataral meld,
Trrron Eocense Whitf. (p. 102).
4,5. Views of oppoaite sides of the casi described,
Fusys (UIIUSAL;’INX?) MULTICOSTATUS Whitf. (p. 200},
6,7. Two views of tlie cast, the latter with the beak in outline,
RiunxocaNtha (1) Conrant Whitf, {p. 191).

8. View of aspecimen from the Aw. Mus. Nat. Hist. eollection showing the iip evxtended above,
9-11. Three views of another specimen showing 1he hase of the beak.

Fusus PLEURICOSTATA Whitf. (p. 195).

12, View of a cast showing the heak.
13,14. Two views of a larger cast without heak,

Fusus aNcuLaris Whitf, (p. 104).

15,16. Views of the opposite sides of a speeimen in tho collection of the Am. Mus. Nat. Hist.,
New York City.
17,18, View of a broader specimen of the Rutgers College collection.
19. The exterier as obtained from an imprint.

Pseuporiva VETUSTA Conrad (p. 193).

20. View of the front of the only specimen seon,
6
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MIJRICIDA, TRITONIDAE, PURFURIDA, AND FUSIDA OF THE EOCENE LAYERS OF THE UPPER BED GREENSAND MARLS.
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PLATH XXV,
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Fias. 1,2.

3,4.

8,9.

10,11,

12,13,

EXPLANATION OF PLATE XXV.

Fusus (NEPTUNEA) STAMINEA Conrad (p. 107).

Lateral view, and view of the snmmit of the best apecimens yet observed.
Fusus (Neprunea) Hector Whitf, (p. 199).

Views of the opposite sides of o small cast.

. Similar views of a large individual destitnte of the anterior beak.

Fusus (NepTUNEA) HECTOR var. MULTILINEATA Whitf. (p. 199).

. Viaew of the flattencd east showing all that is preserved.

Fusus PEROBESUS Whitf. (p. 196).
Views of the opposite sides of the specimen described.,
Fusus Eocexnicus Whitf. (p. 198),

Two views of a large cast retaining tho auterior beak, and showing the imprint of an
oyater which had attached to the inside of the body volution.
Two views of a smaller cast whieh has lost the beak, but preserves thesurface markings.
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FUSIDE OF THE EQCENE LAYERS, UPPER BED GREENSAND MARLS,
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PLATE XXVIL
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EXPLANATION OF PLATE XXVI.
Fusus raucicosraTus Whitf. (p. 196).

F1as. L. View of & small specimen showing nenrly the entire form.
2,3, Views of the opposite side of a spocimen showing seme modification in form of the coste.
4,5. Yiewsof a large individual reiaiving the anterior beak entire, but imbedded in the matrix

so the opposite side coulil not be obtained in Fig. 5.
6. Enlargement of the snrface from Fig, 4.

CLAVELLA RAPHANOIDES Conrad (p. 201),

7,8. Views of opposite sides of the gpecimen, the anterior beak preserved only on the matrix.

FaA8CIOLARIA HERCULES Whilf, (p- 202).

9. View of a young specimen preserving the imprint of the beak in the matrix.

10. Another fragment preserving tho upper volntions:
1L View of a large cast showing only slight nodes and the base of the beak, and a groove

probably formed by the fold of the columella,
350
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FUSIDA AND FASCICLARIIDAE OF THE EOCENE LAYERS OF THE UPPER BED GREENSAND MARLS.
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PLATE XXVII.

NEW JERSEY GEOLOGICAL SURVEY




. EXPLANATION OF PLATE XXVII,

I"ascrIoLARIA HERCULES WLitf. (p, 202).

Figs. 1,2. Views of the opposite sides of a large atrongly nodose cast, Am. Mus. Nat. Hist., New
York City.

FASCIOLARIA PROPINQUA Whitf, (p. 203).

3. View of a cast preserving vearly the entire form, Collection of the Am. Mus. Nat. Hist,
New York City.

FascroLakta SAMSONI Whitf. (p. 204),

4. View of a fragment of a small cast, showing the imprint of an oyster, Am. Mus. Nat.
Hist., New York City,
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FASCIOLARIIDA OF THE EDCENE LAYERS OF THE UPFER BED GREENSAND MARLS.
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PLATH XXVIII.
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EXPLANATION OF I'LATE XXVIIL

Fascroraria S8amsoxnt Whitf. (p. 204).

Figs. 1,2 Views of opposite sides of a large cast imperfect at both extromitics. The band around
the base of the upper volutions probably indicates the thickness of the sbel]l ab the
sutares.

354
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EXPLANATION OF PLATE XXIX,

CARICELLA PYRULUIDES Conrad (p. 205),

-

Fres. 1,2 Two views of specimen of medium sizo. Collection of Am. Mus. Nat, Hist., New York
City. .
, 4. Similar views of another specimen, Fig. 3 showing imprints of the colamellar folds.
5. View of a amall cast from the Am. Mus. Nat. Hist. collection, Now York City, showing
imprints of columellar folda.
6. View of o shell from Claibofne, Alabama, for comparison, Am. Mus, Nat, Hist., New York
City.

3

CARICELLA PONDEROSA Whitf, (p. 206).

7, 8. Lateral view showing columellar folds, and summit view of the specimen deseribed,
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TURBINELLID/A OF THE EOCENE LAYERS OF THE UPPER BED GREENSAND MARLS.
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EXPLANATION OF PLATE XXX.

VoLuta Lenia Whitf, (p. 207).
18, 1,2

Two visws of a very perfech east, but slightly distorted from compresgion.
4o The onter volution of the sume spacimon 1ifted to show imprints of columellar folds.

VOLUTA PRRELEVATA Whitf. (p. 203).

4,5, Two views of o fragmont, the latter having the lower part of the lust volution removed
80 a8 to expose the tmprints of colnmellar folds.  Collection Am. Mus. Nat. HHist., New
Youk City.
6. View of another fraginent,

VOLGTILITHES CANCELLATUS Whitf. (p. 213).

7-10. Views of fonr diffurens individuals showing the diversity of surface features, Figr, O

shiwing columellar_ folds; this and Pig. 7 are from specimens in Am. Mus, Nat. Hist,,
Now York City.

VoLuTiLitnes 8avaxa Conrad (p. 212).

11-14. Views of four specimens showing diversity of form and surface, IMgs, 11,12 are from ilio
colloction Ao, Mus. Nat. Tist., New York City, the lutter showing eolumellar folds.

View of aspecinen from Claiborne, Alnbama, showing a medimm of features. A, Mus.
Nat. Hist., Now York City.

15,

58
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VOLUTIDA OF THE EQCENE LAYERS OF THE UPPER BED GREENSAND MARLS.
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PLATH XXXI.
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EXPLANATION OF PLATE XXXI.
VoLuTs ParvULa Whitf. (p. 208).

Frgs. 1,2 Two views of o very broad specimen,
3. View of a narrower specimen, y
4. "The ounter half of the last volation removed to shew the columeollar folds,
b. View of a spesimen donbtfully referred to this apecies, and showing a mammillated apex.
Am. Mus, Nar, Hist.

VOLUTA SCAPHOIDES Whitf, (p. 209).

G-8. Three views of a east of this species, Fig. G baving s part removed to show the colu-
mellar folds. Am. Mus. Nat, Hist.

360
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VOLUTIDAE OF THE EQCENE LAYERS OF THE UPPER BED GREENSAND MARLS.
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PLATH XXXII.
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Figs.

EXPLANATION OF PLATE XXXII.
VoLuTta NEwcoMBIaNa Whitf. (p. 211),

1,2. Two views of a specimen of the ordinary form.
3. View of a alorter gpired form showing cavities of the colomellar folds, These are from

the collection Am. Mus, Nat, Hist,
YoLuta Vesta Whitf, (p. 210).

4,5, Two views of an imperfect caat,
§. Represents the lower part of specimen shown by the fuint Iine on Fig. 4, removed Lo show

the folds on its lower surface. Am, Mus, Nat. Hist.
362
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VOLUTIOA OF THE E0CENE LAYERS OF THE UPPER BED GREENSAND MARLS,
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PLATE XXXIIIL.
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-

10,11.

13,

14.

20-22,

23,
24, 26.
26,27,

364

. View of the opposite sides of a characterlstic form of this spacies,

EXPLANATION OF PLATE XXXIII

CANCELLARIA RUDIS Whitf, (p. 214).

Opposite sides of the cast showinyg the features deseribod,

PLEGROTOMA BURCULTIFONMIS Whitf. (p. 215),

. View of a specimen of the ordinary form.
. Yiew of a larger nnd mare robunst spocimen,

SurcuLa reronesa Whitf, (p. 217).

. Opposite sidos of tho best specimens observei,

PLEUROTOMA REGULARICOSTATA Whitf (p. 215).

Views of three casts referred to the spocies.  The last, showing no plicie on the last voiu--
tion, is from the collection Am. Mus, Nat. Hist., Now York City,

PLEUROTOMA (BURCULA) ar/118PIRA Whitf, {p. 216),

Opposito sides of tho same east, A, Mus. Nat, Hist., New York City.

. View of a fragment showing tho striz more strongly,

View of another specimen doubtfully of this species.

SURCULITES AXNOsUS Conrad (p. 218).

View of the back of the specimen upon which Mr. Conradl founded his apecies and genus.

SURCULITES CADAVERGSUS WHhitf, (p. 219),

SURCULITES CURTUS WHhitf. (p,220),

. Two views of an imperfect cast.
. View of the larger whorl of o specimen showing the difference in size of the next one

above as compared with that of 8, annesa.

CYPRAA SABULOVIRIDIS Whitf, (p. 223).

Threo views of the same cast, the lntter view showing the aperture and its crenulations.

CALYPTRAPIIORUS VELATUS Courad (p. 222),

View of a cast showing the direction and cieatrix of tho posterior canal.
Two views of another cast showing some of the same faatures and the vertical folds on the
apical volutions,

Two views of a speciten from Claiborne, Alabama, for comparisen. Collection Am. Mus.
Nat. Hist., New York City.
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CANCELLARIIDA, PLEUROTOMIDA, STROMBIDA, AND CYPRADA OF THE EOGCENE LAYERS OF THE UFPER BED GREENSAND MARLS.
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Yigs. 1,2,
4. Similar views of another and differently compressed example. Am, Mus, Nat. Hist.,

366

16,

L.
132,

L3-16.

16,17.

18-21.

Azl

EXPLANATION OF PLATE XXXIV.

NaT1ica GLoBuLELLA Whitf, (p. 226).

Upper and lower viows of a distorted specimen.
New York Cisy.

-Ficus rENITUS Conrad.t (p. 225).

. View of the best spocimen observed.

XENOPHORA LAPIFERENs Whitf, (p. 227).

i Upper view of a cast, showing the sears lef( by the atlached stones.
. Imprint in gotta-peretus from a matrix, showing surface strim and adhering stones and

reniining scurs.

, 9. Lateral and lower view of another cast; this is from the collection Am. Mus, Nat. Hist.,

New York City.
SCALARIA TENUILIRATA WhiLl, (p. 220),

View of the exterior as obtained by gutta percha from the matris of a specimen in the
Am, Mas, Nat, Hist., New York City,

Internnl cast of the same individual.

Enlargoment of the surface from the hody volution,

MESALIA ELONGATA Whitf, (p. 230).
Viewa of three individuals, 1"z, 13 from gotfa-percha.
CoxNvus sunsaurineNs Conrad (p. 221).
Views of the opposite sides of the hest specimen seen.
CASSIDARIA CARINATA Lam. 1t (p.224),

Viewsof different specimens showing varintion of surface.  Specimens 19 and 20, Am. Muas.
Nat. 1list., New York City.

2. Views of a fragment showing exireme variation of surfaee characters, ossibly a distinet.

specics.
AKCHITECTONICA ANNOSa Conrml (p. 228),

Views of threo separato casts, tho smaller one, Figs, 23, 26, 27, showing surfice pirite, ated
plicatious aronnd the edges of the umbilicus. Am. Mus. Nat. Ilist., New York City.
Fig. 24 ia from Mr. Courad’s type.
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CONIDA, CASSIDIDAE, DOLHDA, NATICIDA, ONUSTIDAE, SCLARIDA, SCALARIIDAE, AND TURRITELLIDA OF THE ECCENE LAYERS OF

THE UPPER BED GREENSAND MARLS.
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EXTLANATION OF PLATE XXXV,

Lxrromania ¥ perrata Con. (p. 232).

I'rgs. 1,2, Summit and basal viows of 2 small spocimen showing the apertural slit along the angu-
lation,  Am, Mns. Nat. Hist., New York City.
3,4. Lateral and bassl views of Courad’s type specimen,

TREMATO¥UBUS VEKUSTUS Whitf. (p.235).

5,6. Viewsof two individuals differing in the heiglit of spire and angulation of body volution,
7. Viow of another specimen as obtained by gutta-percha from the matrix,
368
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PLEUROTOMARIDAE OF THE EOCENE LAYERS OF THE UFPPER BED GREENSAND MARLS.
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PLATHE XXXVI.

MON XVITT—24
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1,2

&=
& e

7,8.

9,10.

11.

370

. Vortinal and latorsl views obtained by gutta-poreha in the matrix,
. Enlargement of the surface of o pact of Fig, 3,
. Basal view of a part of the east of the same individual. Am. Muos. Nat. Hist., New York

EXPLANATION OF PLATE XXXVI.

LEPTOMARIA GIGANTEA Whitf, (p. 233).

Lateral and basal views of the typoe specimen.

LEFTUMARIA PERGRANULOSA Whitf, (p. 234).

City.
ActAON PrIsCA Courad (p. 237).

Two views of Conrad’s type specimen.
TORNATELLEA LATA Conrad (p. 238).

Views of two individual casts of this species.

TORNATINA WETHERELLI Lea (p. 239},

This is a copy of Mr. Lea's ﬁéure cited under the description.
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PLEUROTOMARIIDA AND TORNATELLIDA OF THE EQCENE LAYERS OF THE UPPER BED GREENSAND MARLS.
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EXPLANATION OF PLATE XXXVII
NautiLug Dekay! Morton (p. 243). : .

Fias. 1. View of a small spocimen from Muriboro, New Jersey.
2,3. Luteral aud back view of the specimen figured by Dr. Mortou. Acad. Nat. Sciences,
Philadclphia. :
4. View of another specimen from the Academy’s collection,
5,6, Two views of a specimen loaned by G. I, Kunz, obtained ngar Hillsboro, New Jersey.
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EXPLANATION OF PLATE XXXVIIL,

NavTiLus DEKAYI Morton (p. 243).

Fias. 1. View of the aperture side of the cast figured by Dr. Morton (see Pl. xxxvi1, Figs. 2 and 3),
2. View of n small imperfect cast, showing theasiphon and the convexity of the septa. Near
Mariboro, New Jersey. ’
3,4. Two views of a small specimen from the Middle Marls at J. 8. Cook’s pits, near Tinton,
New Jersey., This differs slightly in shape and in the distance between the sopta and
may possibly prove s distinct apecies,

NavuTILUs BryaNi Gabb (p. 244),

6,6. Lateral view aud view of the inside of Mr. Gabl's type, showing the narrew form and
flattened sides. Frowm the yellow sands of the Middle Marla at Vincentown, New Jer-
sey. -
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PLATHE XXXIX.
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EXPLANATION OF PLATE XXXIX.

HERCOGLOSEA PAUCIFEX Cope (p. 34G).

i"16. 1. Lateral view, natnral size, of the only apecimen which I have seon. I is a0 worn amil
mutilated that no other view conld be given. Middle Marls.
. 376
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PLATE XL.
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EXPLANATION OF PLATE XL,

AMMONITES {PLACENTACERAS) PLACENTA, De Kay (p. 255).

Fia. 1. Lateral viow of o large speciwen, which shows the septa throughout. Acad. Nat. 8ci.,
Phila. .
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EXPLANATION OF PLATE XLI.

AMMONITES (PLACENTACERAS) PLACENTA, De Kay (p. 255).

F1aGs. 1. Outline of o septum, natural size, from near the onter part of the apecimen figured oun
PL xr, bnt from the opposite side.
2, View of a small specizen from near Freehold, showing the nmbilicus and the lines of
nodes at its outer margin,

AMMONITES DENTATO-CARINATUS Roem. (p. 250).

3,4, Two views of the only fragment of the species known {rom New Jersey. Acad. Nat. Sci,,
Phila.
AMMONITES COMPLEXUS Hall & Meek (p, 249).

5,6. Lateral and dorsal views of the only fragment seen from within the State. Aecad. Nat.
Scei., Phila.
7..Diagram of a septnm as far as it can be traeed.

AMMONITES (SPHENODISCUS) LENTICULARIS Owen (p. 2568).

8. View of a fragment from near the nmbilicus, representing parts of several chambaers of a
rather Jarge specimen.

9. View of another fragment from near the dorsal margin of a large specimen. These two
are all T have seen of the species from New Jersey. ’

AMMONITES (PLACENTACERAS) TILIFER Morton (p. 257).

10, View of the fragment figured by Dr, Morton in his S8ynopsis.
11, View of a larger fragment, also from Dr. Morton's collection, showing the dorssal line.
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EXPLANATION OF PLATE XLIL

AMMONITES VANUXEMI Morton (p. 253),

Fiags. 1, 2. Lateral and doraal views of Dr. Morton's type.
3,4, Profile and luteral views of a larger specimen from the collection of the Am. Mus. Nat,

History.
5. An enlarged cutline (2x) of a septum’from the outer portion of the lust specimen,

AMMONITRES DELAWARENSIS Morton (p. 252).

6,7. Lateral and dorsal views of a wmall specimen, showing the narrow volution in strong
contrast with Fig, 4.
8. Lateral viow of u largor specimen. Buoth are from the Acad. Nat. Sciences collection.
9. Diagram, natural size, of the species from the specinen figured on Pl. XLy, and showing
strong contrast with Fig. 5.
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EXPLANATION OF PLATE XLIIL

AMMONITES DELAWARENSIS Morton (p. 252).

Figs. 1,2. Lateral and profile views of a large specimen from the collection of the Acad. Nat. 8ci.,
Phila. The diagram of u septum, Fig ¢ on PL XL, is from the outer part of this
8pecimen,
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Fras. 1.
2.

3.

4,5.
G.
7.

386

8.
9-11.

12,

13,14,

EXPLANATION OF PLATE XLIV,

Scarnites simiLis Whif, (p. 267).
Lateral view of the specimuen described. )
Diagram of o septum, twice eularged. Acad. Nat, Sei., Phila.
BCAPHITES RENIFORMIS Morton (p. ¥64)

A reproduction of Dr. Morton's figure, o authentic specimen having been seen.
Bcapnrres s Conrtad (p. 265).

Dorsal and lateral views of one of Mr. Conrad’s types,
Lateral view of the specimen originally figured by Mr. Conrad.
View of ao outer chamber, slso oue of his types, Acad. Nat. $ci., Phila.

SCAPHITES IPPOCREPIS De Kay (p. 261).

Lateral view of the specimen originally figured by Dr, Morton.

Lateral, dersal, and vertical views of a larger specimen, both being in the Acad. Nat. Sci.
collection.

Diagram of a septum, twice enlarged, from the last.

ScArnITES Noposus Owen (p. 261),

Lateral and dorsal views of a fragment of an outer chawmber referred to this species.
Rutgers Collego. :
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PLATE XLV.
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EXPLANATION OF PLATE XLV,
TURRILITES PFauresr Whitf, (p. 268).

Fias. 1,2, Views of the opposite sides of the specimen deseribed.
4,4 Upper and Jower views of the same gpecimen.
5. Diagram of a septum, twice enlarged. This was accidentally shaded below instead of
above the line aa ia done in case of other diagrama.

PTYCHOCERAS (BOLENOCERAS) ANNULIFER Morton (p. 273).

6,7,8. Dorsal, ventral, and lateral views, twice enlarged, of the specimen used by Dr, Morton in
the original description, Acad. Nat. Sci., Phila.

HeTrEROCOCERAS CoNRAD! Morton (p. 269).

9,10, 11. Profile, npper and lower views of Dr. Morton’s type.  Acad, Nat. Sci., Phila,
12, 13, Lower and profile views of another specimen, being the deflected onter chamber only, the
elevated end showing evidences of the last soptum. This is from'the Atlapiic High.
lunds of New Jersey, and is from Columbia College collection.
14. A fragment of another cuter chamber from the Acad. Nat, Sci,, Phila,
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EXPLANATION OFf PLATE XLVI.

BacuriTes compREssUS (Say) Morton (p. 277).

Figs, 1. Lateral view of the specimen used and figured by Dr. Morton in his synopsis. The dia-
gram below shows tho forin of the section, Acad. Nat. Sci., Phila,
2. Diagram of a septum of the above specimen (2 x).

Bacurites ovaTus 8ay (p. 275)

3,4, Lateral view of the Mullica Hill specimen in the collection of the Am, Mns. Nat. History,
New York, and diagram of the section showing an oval outline.
5, 6. Lateral view of a speeimen showing an ovate aection and diagram of the section.
7. Dingram (2 x) of a soptum of the specimen Fig. (i, for eomparison with Vig. 2.
8,9. View of a small apecimoen from the Middle Marls, noar Tinton Falls, New Jersey, and »
diagram of its scction.

BacuriTes AspRR Morton (p. 278).

10. Lateral view of a fragment supposed to belong to this specics,
11, View of the upper end of the fragment showing the septum in part.
390
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Fias. 1,2,

3.
4.

5,6. Two views of a very large individual presenting the usual form. HKutgers Collego.
¥ larg £ g g

-}

.

8,

9,

10,11, Views of a phragmocone showing the septa! markings, Rutgers College.
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BXPLANATION OF PLATE XLVIL

BELEMNITELLA AMERICANA Morton (p. 280),

Views of the opposite sides of s small individaal figured by Dr. Morton in his Synopsis
under the namoe Belemnites subfusiformis. Acad. Nat. Sci., Phila.

View of a heavy thickened specimen much rounded at the base. Rutgers College.

A smaller specimen, showing the mucronation at the base. Rutgers Cullege,

View of part of the same after having been split longitudinally.

View of a small apecimen imporfect at the lower end, but preserving the walls of the
cavity out to a thin wargin., Am. Mus, Nat. History.

Viow of the filling of the alveolar cavity of the last specimen, showing the thickened ridge
on the cast on the side opposite to the alit in the stylet.
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EXPLANATION OF PLATE XLVIIL
NavuTiLus CooraNa Whitf. (p. 285').
FiG. 1. View of a large specimen which has been obliquely compressed. A portion of the coii bas

been removed to show the inner volntion, cast of the umbilicus, ete. The wood-cut out-
line on page 286 is of the opposite side of this specimen,
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PLATE XLIX.
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Figs.

EXPLANATION OF PLATE XLIX.

ATURIA VaNuxewm1 Conrad (p. 237).

L. Profile view showing the inside of a septum, the two sinuses formed by the spire, and the
broad funnel-formed siphon.

2, Yiew of the side of a small individual broken so as to show the inner volution, the tilling
of the large siphon and the jonction of some of the septa with it.

3. View of the filling of a single chawber as obtained from n gotta-percha impression in the
outer cup of the apecimen fignred on Pl. . The cast straightened somewhat, giving
leas nrcuation, but greator length of the ventral portion than should be. The part
marked a represents the funnel-formed siphonal deprossion of the septum,

NauTiLus Coogaxa Whitf, (p. 285).

4,5, Dotsal and lateral views of a yvung specimen of the species, somewhat compressed dorgo-
ventrally, showing the distant septa and filling of the umbilical cavity. A, Mus. Nat.
History Collection.
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EXPLANATION OF PLATE L.

ATURIA VaNUXEMI Contad (p. 287).

Fia. 1. Lateral view of a large east from Shark River, showing the lines of septa very distinctly.
Tho specimen is probably somewhat compressod laterally, but not otherwise distorted,
The profile view on Pl XX is of the sume apecimen. Rutgers Collego,
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oroidea Gabb...... .. 158,182
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pagodaformis Wh ........... ... . 116,326
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solitaria Wh .......... .. 117, 326
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ARicia Mortonl Gabb... 120, 328
ATURIA pousifer.. 6
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) Paga
AVELLAKA bullatn Morb . .oerociciniinssssanesessen 163,338
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Mortoni, Lnand F ..... sennvsanieteasnnenas-ceacs 165,338

FOLE L ivasaansrnnsnnarsannannssnn
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CALATURACOR cene i vaisnnerenmcnrrmacnnacnnranen
CaLYPTRAPHORUS velatus Conrad......

CanceLratia Hilgardi (Contad), Gabb. 100
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ponderosa Wh........
pyratoides Conrad .....
CAssIDARIA carinata Lam..
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Gimomin Burtini ..
Famrareki . covevevrvrerancstnsasoanrnn [, 284
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399

NEW JERSEY GEOLOGICAL SURVEY




400

Delphinuia tapidoss Mort. ...... e eeresnenane
DENTALIDN: . oouneuo . PO
DENTALIUM (FALCULA} faleatum Con......coveue..... 169,328
hamatus Forbea_ ... ......_. aan 169
hamatur .. ......... werismnieenas feavesraciiaana. 169
Riployanum Gabb ................... (R 167
subarcustam Con...uuueeeeennnao..., 160,338
DINRANCHIATA cavevenann. i rcaeeeaaan 280
IMPLOCONCHA oeee e oot mereerinresrrarnsaneary 169
(SERPULA) cretacea . cememmiaeaienio... 170,338
DoLnpsg . ........... cieeas [ cemmmnenr.. 121,225
Dovriosm (DoLiorsis) multiliratom Wh 121, 328
DREFANOCHILUS €OmMPressa WhH..oooveveuriinun.ues 117, 324
EDRIOPTHALMA «veuu.n hescaiieeneiirnaareaaran 153
EXDpOPTYGMA umbilicata Tuomey............ heeeaan 136, 332
Eocene forma of New Jorsey known in Alabama and
LY ET L T T 30, 31
Eocene Marls, Gasteropoda from.ee e ceveceean. .. 180, 295
EriproMUS priccedens = Triton .ucueuee... weeeas-. 58,308
Enracnya ¥ paladipaformis Wh .. 17,304
Eulima cretacen ..o 150
150

EuLiMin®. .......-...
Evspiva Halli..o.............

Evtnmiafragilia Wh.......... [P

Eutropia punctata ...... [ peeetiasssens 132

FaLcuLA Conrad....... P, 168,
falcatn Cob.uevursiiiinnncneneannnun. reremamaaan 169, 338
hamatug ....cocoooeo.o. creerreeas P, 180

FascronLaria Herenles Wh ooeoomceiiaivenaans 202, 350, 852
propingqus Wh .......... svemrrereearivennnsanas. 203, 352
Samsonf Wh.... ..204, 352, 354
Slacki Gabb.

FABCIOLARIINE .

F1cus octolirats . ..ovvvvnnes
penitus Conrad ...... PP

precedens Wh, . eavnn-nn
Fulgoraria bella. . ....... ..

Uonradi...... R,
nedule ..o
FysIDE ...... Cirmarrrasaresranaas Lesbetbianneaarray 62,14
Fusus abgularis Whe.......__. rernsrirmanunranee... 104, 346
(NEPTUXEA) Eocenicoa Wh ............... ~eeees 198 348
hector Wh ... .oooooiiaaa.s rerammues eseves-.. 100, 34R
heotor var. multilineatos Wh .._._. veerevaverens 109,348
1Holmdelensis Wh.. frmresannneaenan 42,310
Hullicaensis Gabb .___._....._..__.. verrevenrnae 52
(URosALMINX) multicostatus Wh.......co.ovo.... 200, 340
patcicostatns Whe..oo..o... oo, 108,360
porobeaua Who. ... 186, 148
pluricostatus Wh ... . 105, 346
raphanoides Con ..., 201
retifere ....... 38
Scarborough.. €9
trivolvig ..... . . 172
(NEPTUNEA) ataminen Conrad....... PO, eenee 197,348
Gladive arenariuM. .oo.oo.... e n2
DERNIUF Lo, 15
TORIrabuS ...l N I
Gropicosciia (TYLOSTOMA) curta Gabb. . ........._.
GYRODES Ablotti Gabb..._....cev.iuiuaee. vewense.. 124,828
abysetnus Morb. . ivivnanvinna..
altispira Gabb o oorrer i
[ 240 12 T P

+ crenata Con....
infracarinata Gabb.
obtusivolvn Gabb........ cesmmmenaramearmrr s 129, 330

INDEX.

Page,
GYRODES petrosa Mott...... femesssmanapaannn R 127,330
Hamiteg annulifer . ... ...... cerarErEEtrtaenann 273
HercyoN tentorinm (Mort,) Meek . _..........
Ilelicoceras Qonrads ... ___.......
HercosLoB8A paucifex Cope...... s

HETEROCERAS Conradi ., ....
Ifippocrenes eolumnbaria Conrad. ... vvvverraranas.n.
Hipponyz borealis Mort. ...
LAXISPIRA Gabb.oueo . oonoenean.o. P
Iumbricalis Gabb .
LEIOBTRACA cretaces Con..ueeveevrenneeaconnnnn.,, 150, 338
LEPTOMARIA gigantea Wh . 233, 370
pergranalosa Wh,
perlata Con ............

Linorusus nodocarinatus Wh........c..ooeeen. ... 64,308
LITTORINIDE ... oocumee i ivnes tesnae saninmansnanns 152
Littorinag punetata .....ccooouen.. 132
Lower Green Marls, Gasteropoda from.. 19,33
Lusamiataltispira......c..0... 128
HalliGabb .....ooiouiiiil oieeoot... 130, 175,330, 340
obtusirolva Gaby _........ Canracaneas riastaamann 102, 129
MARCGARITA nbyssina Gabb . ...... . 133,332
MArGARITELLA Abbotli Gabb ......... 134, 322
MERICA subalatn, ....oooeiennnnn .. wrvearan 05
MEsALIA clougata Wh ... ...ooe.s vessisnsianens. 230,368
Middle Marls, Gasteropoda ffom.coevycvercenrenn... 173
MITRIDE...... deeemeeniiea e eemrreniinas 02
Movrous lapidesus Mort......... trwmessanreae.aaa. 152,332
MOXO0CERAB fusiformis......... PR frrrenasesavas 193
pyrulolder ... ..., Seteeencanraeas 183
vetuata Con .. 103
MOREA cancellari Con...... - 97
naticella Gabb ... ... ..., 97,307
MUuURex {Ploutonotus} Imvavaricoans Wh,,......_.. 150, 846
Smithi .......... L 101
L RPN vee 101, 340
Munrein®e __............ emrmebeciieriarae, ...93,172,190
NaATICA abyssina Mort......_...... 123, 175, 328, 340
alveata ... ...... ... crae 127
(Gyredes) erenata ..o.ovvauees - 128
globulella Wh. ..o i vecannn. reee.. 206,366
infracaringt .. .... Cevreetamaraavarearenan 125
paludineformis .....ovvriineninnenn.. 131
pelrosa.......... fiisetitetiaanrrar i, 127
NATICILE. , daremtaaisteaeeannn, 123, 175, 226
NAUTILID/AE . coieeiin v mnnaas weaeteeceieaana 243
NAUTILUS anguatetus .......... rerevearaaria PR 287
Brysni.............. ceeuvaraaaaan weamaenaes, 244,374
Burtini , f e reerveesramacanes an 284
Cookana . .vvevvaenuenan... PR see--eaa e 285, 394, 308
Dekayi ... 243,372, 374
Lamarcki. .cioevoviiiii i 284
orbiculatus ................... Cebereriataanarran. 248, 248
NErTUXEA Bocenicus Whe oo ... ooionveneoi L. 108, 48
Hoctor Wh ... . oiiiviiiei e ieiaeas 199, 348
var, mualtilinoatus Wh .... 199, 348
impressa Gabb.... .. ... ... e raaaas Co1Tl
staminea Conrad.............. wrramrariae. . 107, 348

OsELIBOUS conellua Wh.....ooo oo i, .. 151,238

OvoxTorPvsus Wh. ... [ aeemereamtranan 85
medians Wh.__.................. . 87, 308
rostellaroides Whe. ... ooiviiiiiimiiiceeanae. 88,310

Blacki Gabl. oo viivvini ity s
typleus Wh
OLIGOPTYCHA natlcoides Gabb ... ... .. oveieun. . 161,338
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exfenius...... crrrerraes
leprosus,..ouaneee...
OxusTINE
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228

OPALINA it rnrr s st et e e e s 137
OPALIA annulatth. .coeee...... 177

Thomasi Gabb...... PO, - 137,34
OPIBTIORANCHIATA 1avernsnan nn.. 155, 230
Patella tendorum .. iiiiee .. 153
TATRLLIDE. ..o Ciiivennn.. 153
PECTIXTRRANCUTATA . oovuuus 33,190
Pelagus Yanuxemi . 287

PRR1850LAX Gabb.
dubia Gabb.... .-

255 |

OCLOIRTALE <o venriiaiaee e enrsrersnsennenns PP
retifer Gabb_ ... ... ... ........ ervaeransann 18
Richardsoni Toom.............. - 39
trivolva Gabb .. .ovveeriiiiinnoae vewenn . 172, 340
Phasianella punetatl..co oo ooovviiiiiiiii s 132
FRorus leprosied ooveei i oinviniiiiiiieiecannn. PO 135
umbilicatis. ..... Ceetdeeeeimaieaasiienraanens [ 136
PiesTOCHILUS Meok .......... rewerraeaan [ L]
bella coaovennnnnnn tessteantiaranenaanenann. T4, 310
Kanef P £ A3 1]
mucronata , cerasraeressstsonan . 75,210
SlackiGalD oot e 86
PLACENTICERAB lenticulars .. ............ tembenrmnnan 258
placontium. .cuuv.oo.. P P Abedcsscncerrasnuan
HHIar e e 257
{SPILENODIBCUS) lenticularis......... aenane . 258
PLEUROTOMA (SURCULA) altispira Wh.,veeueevuo.... 2186, 384
Farmingdalonsis Wh...... trrrememineriaeranen 185, 344
Mullicaensis. ... errrammiecnaaanenien
regularicostata Wh.................... .
surculitiformis Wh,........... erimemnmnnan ereens 215,884
PLEUROTOMIDE +uvvnenuen..... sseamccasasea..-...105, 185 215
PLRUROTOMARIA Brittoni Wh.o.o.ocavae...oo. ereeee 188, 344
erotaloides (Mort.) Gabb ...oua..... cevenarnn nee 134
perlata . ..ooennnnns e trmasmmenrrerirErssaannn, 232
Tintonenasis Wh.. feveesieacanairensa 178,342
PLEUROTOMARIIDE. .. -eeran.. 178, 188, 232
PLEGROTREMA Whitf.........._....c...ao.. [ 179
aolnriformis Wha ..o cvvrinencneeceenee. [P 180, 342
PODOPHTHALMA .. aearmsaneiiamasananaaaana ese-.. 188 232
Priceofious Smithd «oeveevoeo... ... ceeeeanaeas 181,225
PROSONEANCHIATA «cvieany cnnnnnan teeeemiseevennnas . 83,190
PBEUDOLIVA vetasta Con....ovveeeee,., ee.-.. 103,346
PreEroxotus levavaricosns Wh............. aeveerss 10, 348
PTYCHOCERAB (SOLENOCKRAS) annulifer.,........... 273, 388
PURPURIDE ... .o iciciice e 193
Purpurea (Morea) naticells . 97
Purpureldea § dubia .._,... 47
PYRAMIDKLLIDE .o ots it i reiaeannns s 151
Pyrificus Smithi (Sow.) Meek ........ [, 225
Prrirusvs Conrad.....
cancus Wh .......
erraticus Wh.......

Macfarlandi Wh
Meekl Wh.._..
Mullicaensts Gabb
pyruloides Gabb. ......
Smithi {Sow.} Meek...
subilensatua, Con..
turritus Wh..
Prropsis Conrad....
Alabamiensis Gabb........._.......

MON XVIII—26

RutvocANTHA Y Conradl Wh

SCALARUDE .. ooooeinnna..
ScaPHELLA Nowcombiana Wh ...
Scarmites Conradi .

: 401
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Pruorsis (RAPA) Corinns Wh..tiuoocivanicaea,... 45,304
slevata Gabl., ..., 35, 300
paticoides Wh .......iiiiiiiiiin e 43, 302
octolirata Con ... .. 36,302
obesa Wh..... 40, 304
perlata Con .......... reraiemirena s fmeiaaaa 37, 300
perlate ... eenniai.. PO Ceveemenan e 35
retifer Gabb ..-. 38,302
Reilogi Wh........ 42,302
Richardsoni Toom .. 39, 300
Richardeoni ...........c..... 37
(RaPA) septemlirata Gabb . ......vevveunnen. vess 44,304
trochiformis Toom..... 41, 300
225

225

Denilus cean 225
" Richardsoni ...... rereveranen enaas 35,37, 55
Smithi ... Cemveennn 4e bedmmmeensiesnseaeas 1
BPCHPINALD L aues oo veee e e et raeaaas 225
trochiformis ... ooiiein oo, e ienanea. a4l
Rara Corinng Wh_......... PO P 45, 304
CLBUATA .. oen et iiia e e e eeeen paean 85,37
pyrulotdes Gabb___ .. e tremeaenecenesnaanan 53

ssptemliratus. .. ....... ... ...

ROATELLATIA «eoveenyorinns
arenarum, Mor
compacta Wh........ sevassusinenanvennnnnseona. 108, 524
Lol O - cessinnan... 109,324

fuaiformis Wh covee e iieciiiiiaie e 110,824
Hebo Wh

[ERLEE TSP PPTRS TOPPRRA IR § 3 .

Lamareki ..o viseenan 222 |
nobilis Wh........ cessamann erernemaannanaiinas 186, 344
pennala ... .. bemenenn revarsanas e rrerrmaarneaan 115
TOMIAl® ..o iviianniciacnans netremevsagaenn 119
apirata Wh ............._. creeiiaeaenea. 109,304
L/ O 222
ROSTELLITES Conrad _..vvnnivrvnvimeae e e nnnnnss 86
augulatus Wh.__. .. erevesassemasbaanrannaan ....85, 88, 320
Bellm. .ot vrnaans [P cevanateennaia i |
biconicua Wh ...... [ [ varenavaenaa. 183, 344
L T T 20
Conradi feasemtieniaereras 71
nasutua Gabb . .......... cerasrasaanien.. 86,320
Texanus Con ....ovensnn P, R teanees 86,88
texturatus Wh .. c.vccacnvnna. cersennan vrunas . B8 30
Scalz annulats ., ttdeeareeraaramaaieanan - 177
Sillimani...... tedtmaseseeneainanan 138
Thomasi Gabb....... bt btsdnecereseamattteananas 137
SCALARIA ennulaig ._...... fetermmaseanananrasaaana. 177

Hgareules Wh..

wrreemenveen. 140,334
fpnuperata Wh.. seeeeoo 141,334
Sillimanl Mor ... cereana. 138,334
tenmilirata Wh ... iliL.... 290,268
(OPALIA) Thomasi Gabb. .......ce. ... R 137,334

........... 265
CUUIERT. . (it vt siaerreeeane e anes 262
hippoerepis ... eenae.-. 262,388
hippocrepin...... .. 262, 204
L L rraneanas 205, 388
nodosus . 261, 388
reniformin. - 264,396
pimilia Whitf -. 267,988
LT Y T Y R 284
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BCAPHOPODA .. vicuanansnanssaicmncsnainsassisassasas 166
Sycotypus penitug coeveeriiinanancsniinnnnes craneean 225
SCUTIBRANCHIATA - - oivemarnincnaaacararnacpnnnns 153, 188, 232

t1SerruLa (Diploconcha) erotacen Con . ... 170,338
SERRIFUBUR Crosawiclensia Wh. ... .. 83,308

{Likorusus) nodocarioatus Wh. ...cuvvvunna.. 64,808
SILIQUARIApanperata Wh. .. ... ....o... 149, 324
SOLARIIDA . oveaevmiannas 228
Solariella Abbotli .......... i34
Solarium abyssing .. N 133

elaborala . ...ienenieiirin enean cerernrranenas 228
SOLENOCERAB Conrad.camnnviiiniaii s cisaaien-an 271,978
asoulifer........

bullata . ..... .
naticotdes vovvusnan
SpaExoDISCUS lenticularis ..
Straparolivelapidesus. ..
STROMBIDA .« .omemnnn. .
Surcura nitispirs Whitf..
perobosa Wheo......
strigosa Gobb. . cesseiciianna i 105, 324
BURCULITES Conrad uvuverrrnnivmareareainnnsenrsnes 217

Bycolypusd penitug...covoeeevare-.
Talles showing genera and speciva in Now Jersey

and elsowhere . ...ooiioiiiiiiiiiiciiiiciaaa.. 24,31
TRCTIBRANCIIATA . cavnareearecrerransnsnironnnsnanns 155,236

TETRABBANCHIATA taatancacnncarecnmmomacanancnanons 243
162, 163

ap. .ol ceereeanenean e mereamaranaanan 157
TORNATELLEA Iata Conrad. . cuvisenn iieemncnarinnnas 238, 370
TOUNATELLILE .. .. ceee.aen. 155, 238
ToRNATIXA Wetherelll Lea,.... 230, 870
THACHY'TRITON Atlanticam Wh .. 59, 308
Holmdelense Wh........... Cserararaimnrarainn. 60, 308
multivaricosum Wh ... vere-an 01,308
TaeMaTorFusus Whitl. ... ........ . 235

vonuatus Wh _....eieeiini o iiirrrianraaaas 235, 368
TRITON Kocenso Wh.ooiiivs vt iiivnaianeaeaue.... 102, 346
(EriproMus) pracedens Wh.. . B8, 308

TRITOXIDEA « v cvvvnnrnaareansans . 58,102
TritoxinE obesn Wh... .. 79,318
TROCHIDE «onioeeicvnenranssrnriancrvarsensiansin . 133
Trochus exteniid coveen-ooe e mmreeimnmnantenn——. 227

leprosus Mort . 135
TUDICTA . otiititiac e oo e cacranaiacnaanrcnan 33

elevata ..., PP deaeareresacaaaamanan wevmaaaay 35

plantmarginata Wh .

T

(Pyrula) trochiformiz ..ol 3041
TURBINELLIDA. .o oivnnmens .. B0, 182, 205

TunsiseLLA pavra Gabb. oo ol 80, 310
pyruloider . .. oooieoiiiiii, iian . 205
subconiea Gabb............. . Bl me
vertienlis Wh....... . B, 304

Turpixorsts Conrad . ...o..... . o8
angulatn Wh........ Mebtereeraeeniiaeiaearraara 101, 122
eurts Wh e riiieeia e 102,322
depressus Gabb ..ooiiiiiiiiiiiii il 100

O
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Turnixoprsis elevata Wh. ... oociiiiciiinrenerans. 102,322
Hilgardi Con ........
rajor Whe....
plicata Wh......
Tunricuta Leda Wh .
Reileyi Wh ...... Citsasiiians eetm s 0z, 320
sonlariformis Wh.ooooviioeisivmvnivnnianranaa.  $5,520
TURRITILLIDA . ....a.... 142, 187, 230
TURRITELLA compnctn Wh oo 142,334
encrinoides Mort._....
groaulicostats Galb ..o i . 148,314
Hardimanensis Gabb.
Lippincoiti Wh.... . 145, 334
pumilaGabb «o.oovoeaio oL cevnvrrnnannae-. 187, 344
vertebroides Mort . _..oooae e, MG, 3M
TURRILITES pauper Whitl. . . 268,388
TYLOBTOMA CUTER <o onvninarnsnnnn PR . 160, 336

Upper marls, Gastoropmln from ......... N 183
TROBALPINX miulticostats Wh........ --. 200, 40
Vasux conoides Wh .o iiiuiiiiiannans,, .. 83,318
VERMETIDAE .covervennee .- . 148,173
VouuTa Defrancii ....... marieretiuianreeann 212

Delawarensis GALD ccveevvviviniieniencnennnan.. 84,318

oracilie. . .ocuee iinua. 212
Kuanei ........ ererranananamantrrene - rieeaan k]
Lelia Wh ..... PO - | A 11
TAUCFONGLA Lo e et it ranra e a i nas 98
(SoarneLLAa) Newcombinna Wha.oiuaooooo. vaee 211,302
pared ........ Sas s Eec e e ra s 212
parvola Wh. ..o e erveeam e 208, 3G0
perelevats Who ..o iiiiiisreniireaecneaiaa. 208,358
BaYONG .oveviei i iiaiiinaiiaciiacanaaa 212
seaphoides Wh_ . ..o cirennnnrvaanernnneeinan .. 200,360
{AMORIA) veBta Wheeoeesiiiiiiuunnioaaae oty 210, 362

VOLUTIDE . cveeiiiiieniianeannaesanannaaa. B4, 173, 183, 207

VOLUTODERMA Gabb ....... e ada e ey 89
AbbottiGablb . .uvuveriicrioannaas seeannensssnan. 173,340
biplieata Gabb ...covviiciiiiiiciivernanrenneea.. 00,318
intermedia Wh....... tabneresssnenriiociesnan-an 184, 344
ovata Wh ...... U} 1

VOLUTILITHES .. e s snmansconcse sansaasctsonna 212
Abbotti vueian e [ reremmeccaataan [ 173
Della ooooieiiicen e ravrrremmananan O 74
biplicate .. e [ . ¢
cancellatus Wh_,,, [, 213, 358
Conradi
TAUCFONALR ivmvnticsscenrcmaaeanase
mutaia ..

TUOAULR «oimnsacnecmnas cnnenmaanaans e P 75,86
SayvanaCon. .ounenannaaan.. rrrrareanes [ 212, 368
Texanns (Con,} Gabb .. w.vsrivivun s P B8

YoLuTOMOIPHA Gabb, cvesoat. . e renar e a—aaas €9, 83, 89
Abbotti Gabb .o i iranas 173
(PisTocinge) bella Gabb. .. baecarmmena 74,310

ConradiGabb. . ..oo......

Delawarensie Gabb ... oo iiicininicniiiniaa a4
Gabbh, Whitf ... ..., cieeeraae. 73,312,314
{PizsTocHILUB) Kanei Gabb. . o..uvvivieeusrinnan %6, 310
{PIRSTOCHILUS) mucronata Galb. 75, 310
ponderosa Whitl . ... ... 72,314,318
Xgxornona lapiforens Whitf._...oo.....o...... ve.. 227,300
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