


SYSTEMATIC DESCRIPTIONS

The label for this cast merely states “Turrilites. Cretaceous.
New Jersey.” '

Nine specimens in the Mendryk collection represent V.
pauper. Six are sinistral and three are dextral. Five consist
of less than a whorl, whereas the others consist of one and a
fourth to three complete whorls. The specimen of three
whorls (pl. 9, fig. 12) has a height of 38 mm, a diameter of
29 mm, and an apical angle of 30 degrees. Rib density is
_similar to the holotype; 40 ribs are present for a whorl at 18
mm diameter, and 44 ribs are present at 22 mm. Five deep
constrictions occur on this spire of three complete whorls.
Tubercles are sharp and bullate on the last quarter whorl
and are flat-topped on the rest of the whorls. On most of the
specimen two ribs rise from each tubercle of the upper row
and cross the upper half of the side to the margin of the im-
pressed area where the ribs become accentuated. An inter-
calated rib may occur between the pairs of ribs.

Tubercles and the constrictions and ribs in the impressed
area are well developed on the two smallest specimens at
hand which have diameters of 13 and 14 mm (pl. 9, figs.
1—-6). On a slightly larger and more densely ribbed half
whorl that has a diameter of about 18 mm, tubercles are
absent (pl. 9, figs. 15, 16).

The two largest specimens have diameters of 38 and 39
mm. The smaller (pl. 9, figs. 19—22), which consists of one
and a fourth nonseptate whorls, has 40 ribs and two
constrictions per whorl and an apical angle of about
30—35°. Small slightly bullate pointed tubercles are present
on alternate ribs on the older part and on nearly every rib on
the younger part. Near the larger end of the specimen, the
area between the rows of tubercles flattens and then
becomes slightly depressed (pl. 9, fig. 19). The larger
specimen (pl. 9, figs. 17, 18) is most unusual by having large
tubercles which impart a depressed appearance to the some-
what flattened area between the rows of tubercles. The
tubercles are slightly bullate and number 19 per whorl. Two
ribs usually rise from each tubercle of the upper row,
whereas usually one rib rises from a tubercle in the lower
row. The specimen, which has an apical angle of about 42°,
is septate at least to a whorl diameter of 38 mm.

Parts of sutures are visible on most specimens, but they
are usually poorly preserved. The best suture is shown in
figure 10. :

Nostoceras pauper is known only from New Jersey. A
closely related species has been found in slightly older rocks
along the Chesapeake and Delaware Canal in Delaware and
in the Mancos Shale (Didymoceras stevensoni zone) near
Aspen, Colo. (Freeman, 1972, loc. D7028).

Types. — Holotype New Jersey State Mus. 7659;
hypotypes USNM 182497—182502.

Nostoceras mendryki Cobban, n. sp.
Plate 10, figures 1—17; text-figure 11
Parts of three spires, two sinistral and one dextral, from

Atlantic Highlands differ from other examples of
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FIGURE 10. — Part of the suture, X 4, of Nostoceras pauper (Whitfield)
(pl. 9, figs. 7—10). Heavy line marks the middle of the external lobe;
dashed circles mark positions of ventral tubercles. Hypotype USNM
182499.

Nostoceras by having more tubercles and by having them
lower on the sides of the whorls. Aside from these three
specimens, the species is represented by only six other
specimens, from a locality near Holmdel, N.J.

The holotype (pl. 10, figs. 6—8) is a septate dextral whorl
24 mm in diameter that has a moderately small umbilical
opening and a well-defined impressed area. A single
constriction is present; it is bounded by thin high ribs.
Tubercles are flat topped and occur in equal numbers in two
closely spaced rows. The upper row is located at the middle
of the whorl where it attains its greatest diameter. The
tubercles of a row are closely spaced, numbering about 33
per whorl. Each tubercle of the upper row gives rise to two
ribs which slant backwards a little on crossing the upper half
of the whorl. Some of these ribs may unite again at the
margin of the impressed area, where all ribs become slightly
accentuated. The ribs then cross the impressed area with a
forward slant. Most tubercles of the lower row give rise to
single ribs which cross the lower part of the whorl with a

“forward slant. The ribs weaken and disappear on the

dorsum. Ribs per whorl number about 38 on the impressed
area and on the lower part of the whorl, whereas they
number about 50 on the upper half of the side. The suture is
rather simple (fig. 11); lobes and saddles are broad, and
their branches are short.

A smaller sinistral whorl of a spire (pl. 10, figs. 4, 5) is
much like the holotype except that the ribs and tubercles are
sharper. Ribs in the impressed area number about 30 per
whorl.

The largest specimen from Atlantic Highlands consists of
the older part of a body chamber (pl. 10, figs. 9—11) that is
beginning to show its bend downward and away from the
spire. Ribs are sharp and narrower than the interspaces
except in the area between the rows of tubercles where the
ribs are subdued and mostly flattened. Some’ pairs of
tubercles are connected by double or looped ribs.

Specimens from the Holmdel area consist of a whorl or
less of two sinistral and three dextral spires and most
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FIGURE 11. — Suture, X 5, of Nostoceras mendryki Cobban, n. sp., at a
diameter of 19 mm (pl. 10, figs. 6—8). Heavy line marks the middle of
the external lobe; light line marks the middle of the internal lobe; dashed
circles marl. positions of ventral tubercles. Holotype USNM '182507.

of a sinistral body chamber. The smallest specimen (pl. 10,
figs. 1-3) shows sharply defined ribs and tubercles at a
diameter of 11 mm. The largest specimen (pl. 10, figs.
15—17) is a body chamber lacking the apertural end. Its
older end has an impressed area of the spire. The body
chamber curved away from the spire at an acute angle, and
its aperture may have been directed almost at right angles to
the axis of the spire. Ribs are sharp, narrow, singular on the
underside of the whorl, and singular to branched on the
upper side. Tubercles are sharp and conspicuously bullate.

Nostoceras mendryki is closely related to N. alternatum
(Tuomey) and N. schloenbachi (Favre). N. alternatum,
originally described but not illustrated by Tuomey (1854, p.
168) as Ammonites alternatus from Mississippi, differs by
having the tubercles' much lower on the whorls. Tuomey’s
species is slightly younger than N. mendryki and occurs in
the Ripley Formation of Mississippi, Alabama, and
Georgia. N. schloenbachi, originally described from France
as Helicoceras schloenbachi Favre (1869, p. 30, pl. 7, figs.

Sa—c), differs by having lower whorls and a larger umbilical

opening.
Types. — Holotype USNM 182507, paratypes USNM
182508—182512

Genus AXONOCERAS Stephenson, 1941

Type species. — Axonoceras compressum Stephenson,
1941.

Stephenson (1941, p. 422) proposed this genus for “long
slender shells coiled in one plane, with numerous closely
spaced ribs and two rows of ventral nodes. * * *. The
shells may be closely coiled, though not involute, but most
of them are more or less loosely and irregularly coiled.”

Haas (1943, p. 9), in the course of describing a new
species of Axonoceras, noted that his species deviated a
little from Stephenson s generic definition by having a very
flat helicoid spire and by having tubercles only at a certain
growth stage.

Axonoceras is further characterized by the small size of
“adult specimens and by the presence of constrictions. Some
.authors (Matsumoto, 1967, p. 340, 344; Lewy, 1969, p. 123)
regard Axonoceras as a subjective synonym of Exiteloceras
Hyatt (1894, p. 576). The genera are easilv separated;

Exiteloceras has much larger adult specimens that have
considerably more complex sutures, and the early whorls,
which are usually hamitid, lack constrictions.

Axonoceras has been recorded only from Texas
(Stephenson, 1941, p. 422—425), Colorado (Izett and
others, 1971, p. A7), and Angola (Haas, 1943, p. 7—10;
Antunes and Sornay, 1969, p. 88). A helical whorl from
Angola figured by Soares (1958, p. 19, pl. 5, figs. 2, 4) as
Axonoceras? lacks tubercles, is much larger than any known
Axonoceras, and represents some other genus.

Axonoceras cf A. angolanum Haas
rlate 10, figures 18—21
Axonoceras angolanum Haas, Am. Mus. Novitates 1222, p. 8,
text-figs. 3, 10—13.
This species is coiled in an extremely low flat spiral in
which the limbs are in contact at first and later freed. The

1943.

“whorl section is subcircular with the width slightly exceeding

the height; its dorsum is flattened. Ribs are rectiradiate at
first and later rursiradiate; they are singular, narrow, sharp,
and closely spaced (index of 4 or 5). Very small pointed
tubercles are present on every rib on a small part of the shell
and absent on the rest.

A single, uniformly curved nonseptate fragment 20 mm
long in the Mendryk collection may be Axonoceras
angolanum. The width of its subcircular whorl section
slightly exceeds the height. Ribs are singular, rursiradiate,
narrow, and sharp; they have an index of 4. The ribs are
strongest at the ventrolateral margin and weakest on the
flattened dorsum where they are arched forward. The height
of the ribs decreases slightly on the middle part of the
venter. Tubercles are absent.

Haas’ specimens came from Angola. The specimen from
Atlantic Highlands is unique in that no other examples are
known from the Navesink Formation. Likewise,
representatives of Axonoceras have not been found in the
time-equivalent Nacatoch Sand of Texas nor in the Coon
Creek Tongue of the Ripley Formation of Tennessee.

Type. — Figured specimen USNM 182513.

Genus EXITELOCERAS Hyatt, 1894,

Type species. — Ancyloceras jenneyi Whitfield, 1877

The species on which this genus is based is loosely coiled
in a plane. The early whorls vary from straight limbs
connected by semicircular elbows to elliptical or nearly
circular loops. Later whorls are elliptical to circular.
Contact between whorls is unusual. The ovate whorl section
has a broader dorsum than venter. Ribs are mostly
rursiradiate, but they may be rectiradiate on parts of some
whorls. The ribs may be straight or flexuous; most have
indices of 4 to 6. Each rib usually rises into a conspicuous
nodate tubercle at the ventrolateral shoulder. Opposite
tubercles are generally connected by a single weak rib, but -
on a few specimens a pair of weak looped ribs connect the
tubercles. The suture is deeply incised. '
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Exiteloceras oronense (Lewy)

Plate 10, figures 22—35; text-figure 12
Idl’ohantt’tgs? oronensis Lewy, Israel Jour. Earth-Sci., v. 18, p. 127,

pl. 3, figs. 10, 11.

This species differs from the genotype species by having
more numerous ribs (indices of 9—12 at midflank) and by
having fewer tubercles than ribs. Lewy’s figured holotype
and paratype are parts of loose elliptically coiled limbs that
do not have the suture preserved.

Parts of three elliptically coiled septate limbs in the
Mendryk collection seem assignable to Exiteloceras
oronense. The largest specimen (pl. 10, figs. 29—32), 83 mm
long, has a subquadrangular whorl section 37 mm high and
28 mm wide at the larger end. The dorsum is broader than
the flattened venter, and the greatest width of the section is
at the dorsolateral margin. Ribs are rectiradiate to
rursiradiate, rather straight, narrower than the interspaces,
and closely spaced (index of 9). About every two ribs rise

s R

1969.

into a flat-topped ventrolateral tubercle. Opposite tubercles
are connected across the venter by a pair of broad weak ribs.
The dorsum is smooth.

The other two specimens (pl. 10, figs. 22—28) have
similar whorl heights of about 25.5 mm and cross sections in
which the dorsum is broader than the venter. Ribbing is a
little rursiradiate and, on one specimen, slightly flexuous.
The rib index for these specimens is 8, which is a little lower
than that of Lewy’s two figured specimens. Tubercles are
flat topped and rise from each pair of ribs on one specimen
and from every third or fourth rib on the other. Sutures of
these specimens are shown in figure 12.

An unusual specimen (pl. 10, figs. 33—35) in the Peabody
Museum at Yale University has a blunt tubercle on each rib.
The specimen is a septate fragment 45 mm long of an
elliptically coiled limb. Its midflank rib index is 8.

Types. — Hypotypes USNM 182514—182516, Yale
Peabody Mus. 68.

% O
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FIGURE 12. — Sutures, X 4, of Exiteloceras oronense (Lewy). Heavy line marks the middle of the external lobe; light line marks the
middle of the internal lobe. 4, Hypotype USNM 182514 (pl. 10, figs. 22—24). B, Hypotype USNM 182515 (pl. 10, figs. 25—28).
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Genus DIDYMOCERAS Hyatt, 1894

Type species. — Ancyloceras? nebrascensis Meek and
Hayden, 1856.

This genus and its type species have been treated recently
(Cobban, 1970, p. D71—-D72). A closely related form,
Cirroceras Conrad (1868, p. 730), was based on a crushed
helicoid whorl from Arneytown, N.J. The specimen is
apparently lost, and plaster casts made of it before its
disappearance are either poor or represent a very worn
specimen. Howarth (1965, p. 372), Matsumoto (1967, p.
339), and Lewy (1969, p. 110) considered Cirroceras an
unusable generic name; I am in agreement with them.

Didymoceras navarroense (Shumard)
Plate 11, figures 1—4; text-figure 13

1861. Helicoceras navarroensis Shumard, Boston Soc. Nat. Hist. Proc.,

v. 8, p. 190.
1926. Helicoceras navarroense Shumard. Wade, U.S. Geol. Survey Prof.
Paper 137, p. 184, pl. 61, figs. 8—11; pl. 62, figs. 1, 2.

' 1928. Helicoceras? navarroense Shumard. Adkins, Texas Univ. Bull.

2838, p. 210.

1941. Helicoceras navarroense Shumard. Stephenson, Texas Univ. Bull.
4101, p. 417, pl. 83, figs. 9—13. '

1959. Didymoceras sp. ind. Sornay, in Arambourg and others, Mus.
Natl. Histoire Nat. [Paris]',_ Notes et Mém. sur le Moyen-Orient,
v. 7, p. 222, pl. 7, figs. 3a, b.

1965. Didymoceras navarroense (Shumard). Howarth, British Mus.
(Nat. History) Bull., Geology, v. 10, no. 10, p. 373.

1969. Didymoceras cf. navarroense (Shumard). Lewy, Israel Jour. Earth-
Sci., v. 18, p. 115, pl. 1, fig. 1.

Fragments of two septate sinistral whorls in the Mendryk
collection are referred to Didymoceras navarroense
(Shumard). Each consists of about a quarter of a whorl of a
large specimen. Ribs are rounded, narrower than the inter-
spaces, and longest on the upper side of the whorl, where
they are rursiradiate. Each pair of ribs on the upper side
merge into a strong rounded ventrolateral tubercle.
Opposite tubercles are connected across the somewhat
flattened venter by a pair of very weak ribs. Ribs tend to be

.singular on the lower side of the whorl. The suture is

complex (fig. 13).

Didymoceras navarroense has not been recorded.
previously from New Jersey. In the United States the’
-species occurs in Tennessee, Arkansas, Texas, and

Colorado. The Tennessee occurrences are in the Coon
Creek Tongue of the Ripley Formation where D.
navarroense is associated with Baculites undatus Stephen-
son, Nostoceras hyatti Stephenson, N. helicinum

(Shumard), Solenoceras texanum (Shumard), and S..

reesidei Stephenson. Arkansas occurrences are in the
Saratoga Chalk. In northeastern Texas D. navarroense oc-
curs in the Neylandville Marl and overlying Nacatoch Sand.
The Colorado occurrences are in the Pierre Shale near
Kremmling (Range Zone of Baculites cuneatus Cobban)

-and Fort Collins (Range Zone of Baculites reesidei Elias).

Outside the United States, D. navarroense has been
recorded from Israel (Lewy, 1969, p. 115) and Colombia

(Petters, 1955, p. 216, 224).

Types. — Hypotypes USNM 182517, 182527.

Family SCAPHITIDAE Meek, 1876
Genus HOPLOSCAPHITES Nowak, 1911

Type species. — Ammonites constrictus J. Sowerby,
1817.

Wright (in Arkell, Kummel, and Wright, 1957, p. L229)
defined Hoploscaphites in a broad sense as follows:
“Compressed and flat-sided to inflated with convex sides;
venter flat or rounded, bordered with strong ventrolateral

- clavi, at least on shaft and hook; shaft normally short.” To
| this definition, I would add that tubercles may be sparse or

absent on some specimens. Hoploscaphites has been
considered as a subgenus of Scaphites Parkinson (for
example, Birkelund, 1965, p. 102; Cobban and Jeletzky,
1965, p. 794).

Hoploscaphites pumilus (Stephenson)
Plate 11, figures 9—12

1941. Scaphites pumilus Stephenson, Texas Univ. Bull. 4101, p. 426, pl.
90, figs. 10—12.

Stephenson based his species on a single adult 31 mm

“long from the Nacatoch Sand near Chatfield, Tex. (USGS
- Mesozoic loc. 762). The body chamber of the holotype has a

squarish trapezoidal cross section in which the greatest
width occurs at the umbilical shoulders; its venter is very
broadly rounded, and the ventrolateral and umbilical
shoulders are sharply defined. On the older or straighter
part of the body chamber the flanks are flat, but on the
younger or curved part, they are pinched in a little. The
phragmocone has a well-defined umbilicus whose ratio is 14 -
percent. Flanks and venter on the older half of the outer sep-
tate whorl are well rounded, but on the younger half, they
gradually flatten as they merge with the body chamber. Ribs
are strong and rectiradiate on the phragmocone, where they
are divisible into primaries and secondaries. Each primary
rises into a small nodate tubercle at the middle of the flank;
the tubercles disappear near the end of the phragmocone.
The body chamber is smooth except for low, widely spaced
inconspicuous ventral ribs, a conspicuous row of closely
spaced clavate ventrolateral tubercles, and a row of nodate
umbilical tubercles. Both rows probably extended to the
oral end, although the aperture has been broken off the
specimen. The row of lateral tubercles on the phragmocone
disappears near the area where the ventrolateral tubercles of -
the body chamber begin, but the two rows are offset and do
not represent continuations of a single row — a feature
observed also by Stephenson (1941, p. 427).
Hoploscaphites pumilus is extremely scarce — only one
other specimen is at hand from the Nacatoch Sand of

Texas. This specimen, an adult 41 mm long, differs from the

holotype by having a smaller umbilicus that is partly
covered by an umbilical swelling and by having broader
flanks. The specimen can be readily interpreted as a female,
whereas the smaller holotype can be interpreted as a male
(Cobban, 1969, p. 8—10). On the younger part of the larger
(female) specimen, closely spaced lateral ribs are present



SYSTEMATIC DESCRIPTIONS 17

S

FIGURE 13. — Most of the suture, X 3, of Didymoceras navarroense (Shumard)at a whorl diameter of 30.5 mm (pl. 11, figs.
3, 4). Line marks the middle of the external lobe. Hypotype USNM 182527.

which are strongest a little out from the middle of the flank
and tend to disappear before reaching the row of
ventrolateral tubercles. _

Three specimens from Atlantic Highlands seem best
assigned to Scaphites pumilus. One is a large complete body
chamber of a female, whereas the other two are small body
chambers of males. The female (pl. 11, figs. 11, 12), 50 mm
in diameter, has a maximurm thickness of 20.7 mm at the
umbilical shoulder at the end of the straight part. Flanks are
broad and flat, the venter is well rounded, and the
ventrolateral shoulder is sharply defined. An umbilical
swelling imparts a convex outline to the umbilical wall on
the straight part of the body chamber. The aperture is
complete with constricted mouth border and dorsal lappet.
Umbilical and ventrolateral rows of tubercles are
conspicuous and persist completely around the body
chamber. Umbilical tubercles are nodate to bullate, equal
sized, and six in number; they are located on the umbilical
shoulder on the curved part, but due to the umbilical
swelling, the tubercles move out onto the flank on the
straight part. The ventrolateral row consists of 17 nodate to
clavate tubercles of nearly the same size and spacing. On the
straight part of the body chamber, a low broad rib extends
from each ventrolateral tubercle down onto the outer part of
the flank, where it weakens and disappears. Likewise, a
broad weak rib extends onto the lower part of the flank
from each umbilical tubercle. Closely spaced narrow
straight ribs occur on.the flanks of the curved part of the
body chamber; they are strongest on the outer part of the
flank and tend to disappear before reaching the row of
ventrolateral tubercles. Ventral ribs are conspicuous and

evenly spaced on the older half of the body chamber and
near the aperture; they are weak on the rest of the venter.
Most ribs are rather straight, but those near the aperture are
arched slightly forward. On most of the venter, pairs of ribs
occur on elevated areas that are separated by low areas
containing one or two ribs. Part of the last chamber is
attached and reveals the ventral half of the last suture. This
suture is poorly preserved but shows a rather simple pattern
in which the lateral saddle is asymmetrically bifid and about
twice as wide as the lateral lobe.

. Both males from Atlantic Highlands are incomplete body
chambers. The best specimen consists of the last three-
fourths of a body chamber about 34 mm diameter (pl. 11,
figs. 9, 10). The flanks are flat, and the venter is broadly
rounded. Nodate umbilical tubercles seem to persist to the
constricted mouth border, but the clavate ventrolateral ones
disappear about 15 mm back from the aperture. Distinct,

- closely spaced lateral ribs occur on the younger part of the

body chamber, whereas a few broad indistinct lateral ribs
occur on the older part. Evenly spaced ribs cross the venter,
and those near the aperture are arched forward slightly. The
venter on the older part is undulated conspicuously so that
three or four ribs lie on each elevation and an equal number
occupy each intervening low area.

The undulations on the venter recall sparse specimens of
Hoploscaphites constrictus (J. Sowerby) (Binckhorst, 1873,
pl. Vd, fig. f; Mikhailov, 1951, pl. 17, figs. 79, 80; Luppov
and Drushchits, 1958, pl. 62, figs. 3a, b), H.? pungens
(Binckhorst, 1873, pl. Va3, figs. 1a—d; de Grossouvre, 1908,
pl. 11, figs. 2a, b), H.? gibbus (Schliiter, 1872, pl. 26, figs.
6—9), Acanthoscaphites? tridens (Kner) var. quadrispinosa
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" (Geinitz) (Mikhailov, 1951, pl. 19, fig. 93), and Scaphites

" hippocrepis (DeKay) (Cobban, 1969, pl. S, figs. 19—23).

Types. — Hypotypes USNM 182520, 182521.

Hoploscaphites sp.

Plate 11, figures 13—19; text-figure 14

Parts of five septate coils and a fragment of a body
chamber are referred to Hoploscaphites sp. The septate
coils show a grcat range in stoutness from specimens that
have whorls that are higher than wide to those that have
whorls that are as wide as high (pl. 11, figs. 13, 14) or wider
than high (pl. 11, figs. 15—18). Flanks are flattened to
broadly convex, and the venter is well rounded. All
specimens have conspicuous ribs and umbilical and
ventrolateral tubercles. Tubercles are small, pointed, and
somewhat bullate on the septate coils and slightly clavate on
the body chamber. The suture (fig. 14) is moderately
complex and similar to the examples presented by Meek
(1876, pl. 25, figs. lc. 2¢, 3c¢).

The slender to moderately stout septate whorls are
similar to those of H. nodosus (Owen, 1852, p. 581, pl. 8,
figs. 4, 4a) from the western interior region and its
equivalent H. rugosus (Stephenson, 1941, p. 425, pl. 89, figs.
15—18) from the gulf coastal region. One individual (pl. 11,
figs. 13, 14), however, has more closely spaced tubercles
than those on any specimens at hand from those regions.
Ammonites identified as Scaphites nodosus have been listed
from rocks recorded as the Navesink Formation (Mlller
1956, p. 734; Dorf and Fox, 1957, p. 5).

Two septate coils (pl. 11, figs. 15—18) are larger and have
more depressed sections than any scaphites of comparable

age in the United States. A piece of a huge body chamber"

(pl. 11, fig. 19) is probably from this type of scaphite.
Types. — Figured specimens USNM 182522—182525.

‘Family PACHYDISCIDAE Spath, 1922

Genus PACHYDISCUS Zittel 1884

Type species. — Ammomtes neubergtcus von Hauer,
1858.

Fragments of two septate whorls are all that represent the
family Pachydiscidae in ‘the "Mendryk collection.

Pachydiscids are present sparingly in the Wenonah :

Formation of New Jersey and in the Marshalltown
Formation of Delaware.

Pachydiscus sp.
Plate 11, figures 5—8; text-figure 15

The two fragments from Atlantic Highlands are parts of .

septate whorls. The larger one (pl. 11, figs. 7, 8) is a piece of
the ventral part of a whorl whose cross section suggests a
slightly compressed pachydiscid. Ribs are closely spaced,
accentuated ‘on the venter, and interrupted by .a narrow
depression along. the siphuncle. Enough of the flank is

preserved to indicate that ribbing is differentiated as

FIGURE 14. — External suture, X 2, of a very stout specimen of
Hoploscaphites sp. (pl. 11, figs. 15, 16). Line marks the middle of the
external lobe; dashed circles mark positions of ventrolateral tubercles.
USNM 182523,

s

FiGURE 15. — Part of the external suture, X 3, of Pachydiscus sp. (pl. 11,
figs. 7, 8). Line marks the middle of the external lobe. USNM 182519.

| umbilical and ventrolateral. Most of ihe ventral lobe, lateral

lobe, and first lateral saddle are well exposed and highly
incised (fig. 15). The smaller specimen (pl. 11, figs. 5, 6)
consists of less than half a whorl of a poorly preserved
specimen. that may have had smooth flanks and venter. Four
bullate umbilical tubercles are visible; they probably
numbered about six per half whorl. The suture is too poorly
preserved to illustrate.

Casts of these specimens were examined by Dr. Andrzej
Bfaszkiewicz, Institute of Geology, Warsaw, Poland, who
believed that they showed the most similarity to
Pachydiscus neubergicus von Hauer (1858, p. 12, pl. 2, figs.
1-3; not pl. 3, figs. 1, 2) of early Maestrichtian age (written
commun., Aug. 1972).

Types. — Figured specimens USNM 182518, 182519
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[Contact photographs of the plates in this report are available, at cost, from the U.S. Geological Survey Photographic Library, Federal Center, Denver, Colorado 80225)




PLATE 1

[All figures natural size)
FIGURES 1-32. Baculites ovatus Say (p. 3).

From the basal part of the Navesink Formation at Atlantic Highlands, N.J.

1—-3. Ventral, lateral, and end views of part of a Juvcm]e body chamber showing curvature. Hypotype USNM
182443. - .

4-7. End, dorsal, lateral, and ventral views of a smooth septate Juvem]e Hypotype USNM 182444,

8—11. Ventral, lateral, dorsal, and end views of a septate fragment of a juvenile that has unusually strong rib-
bing. Hypotype USNM 182445.

12—14. End, lateral, and ventral views of a smooth septate fragment showing considerable taper. Hypotype
USNM 182446.

15—18. Dorsal, lateral, ventral, and end views of most of a small body chamber that has unusually strong rib-
bing. Hypotype USNM 182447.

19, 22—-24. End, ventral, lateral, and dorsal views of a young septate specimen showing rise of ribbing.

. Hypotype USNM 182448.

20, 25, 26. End, lateral, and ventral views of a septate specimen that has a suture characterized by a narrowing
at the base of the terminal branches of the lateral lobe. See text-figure 4B, for the suture. Hypotype USNM
" 182449,

21, 27-29. End, ventral, lateral, and dorsal views of a septate fragment that has a slender cross section, smooth
flanks, and weak ventral ribs. Hypotype USNM 182450.

30—32. End, lateral, and ventral views of a septate specimen that has unusually wide spaced low flank swellings.
Hypotype USNM 182451
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PLATE 2
[All figures natural size]
. FIGURES 1 —14. Baculites ovatus Say (p. 3).
From the basal part of the Navesink Formation at Atlantic Highlands, N.J.
1—4. Ventral, lateral, dorsal, and end views of a young adult showing a rather abrupt rise in the flank ribbing.
Hypotype USNM 182452.
5—7. End, ventral, and lateral views of part of an adult body chamber that has a dorsolateral depression like that
of B. clinolobatus Elias. Hypotype USNM 182453.
8, 9. Lateral and end views of a septate fragment typical of the species. Hypotype USNM 182454,
10—12. End, ventral, and lateral views of a septate fragment of an adult that has a dorsolateral depression
similar to that of the specimen shown in figures 5~7. Hypotype USNM 182455.

13, 14. Lateral and ventral views of most of an adult body chamber showing the shape of the aperture. Hypotype
USNM 182456.
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PLATE 3

[All figures natural size]

FIGURES 1=6, 9—~11. Baculites ovatus Say (p. 3).

From the basal part of the Navesink Formation at Atlantic Highlands, N.J.

I—3. Ventral, lateral, and dorsal views of a juvenile showing curvature. Hypotype USNM 182457,

4, 5. Lateral and end views of a septate fragment showing a suture that has a lateral lobe similar to that of
b. scotti Cobban. See text-figure 4C for the suture. Hypotype USNM 182458,

6, 9—11. End, lateral, ventral, and dorsal views of an unusually strong ribbed young adult. Private collec-
tion of Harold Mendryk and Christopher Laskowich.

7 8, 12—14. Baculites claviformis Stephenson (p. 5).
From the basal part of the Navesink Formation at Atlantic Highlands, N.J.
7, 12, 13, End, dorsal, and lateral views of a large septate fragment. Hypotype USNM 182460.

8, 14, End and lateral views of a smaller septate specimen. Hypotype USNM: 182461,
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[All figures natural size]

FIGURES 1-21. WNostoceras helicinum (Shumard) (p. 8).
From the basal part of the Navesink Formation at Atlantic Highlands, N.J. Arrows indicate the base of body
chambers.
1—4. Four views of a small nearly complete adult. Hypotype USNM 182462.
5—7. Three views of a nearly complete body chamber that has a constriction bordered by high ribs near the aper-
ture. Hypotype USNM 182463. ’
8—10. Part of a small adult showing alternate arrangement of tubercles on the older part of the body chamber.
Hypotype USNM 182466.

11. Last part of the septate spire of a specimen and basal part of the body chamber. Hypotype USNM 182464,

12—14. Three views of the last part of a very large septate whorl showing the impressed area. See text-figure 6
for the suture. Hypotype USNM 182465.

15—17. Part of the living chamber of a small specimen showing tubercles connected by looped ribs as well as
alternate ribs. Hypotype USNM 182467.

18—21. Four views of a nearly complete body chamber.. Hypotype USNM 182468.
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{All figures natural size]
FIGURES 1—-21. Nostoceras hyatti Stephenson (p. 10).
' From the basal part of the Navesink Formation at Atlantic Highlands, N.J. Arrows indicate the base of body

chambers.

1, 2. Part of the smallest body chamber in the Mendryk collection. Hypotype USNM 182469.

3—S5. Part of another small adult that had a short body chamber. Hypotype USNM 182470.

6, 7. Most of a sparsely ribbed body chamber. Hypotype USNM 182471.

8—10. Part of a body chamber that has sharp ribs and tubercles. Hypotype USNM 182472.

11—13. Three views of a small adult that had an unusually short body chamber. Private collection of John
Brzostoski.

14—16. Body chamber of a sharp-ribbed adult that never developed tubercles. Hypotype USNM 182473.

17, 18. Nearly complete body chamber of an adult of average size. Hypotype USNM 182474,

19—21. Three views of a body chamber and the adjoining complete septate whorl. Hypotype USNM 182475.
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[All figures natural size]

FIGURES 1—12. - Nostoceras hyatti Stephenson (p. 10).

From the basal part of the Navesink Formation at Atlantic Highlands, N.J. Arrows indicate base of body
chambers.

1—4. Four views of the hook of a moderately large specimen. Hypotype USNM 182476.

5-8. Complete body chamber and part of the adjoining septate whorl of a specimen showing a conspicuous con-
striction. Hypotype USNM 182477.

9—11. Three views of a body chamber and some of the adjoining septate part of a large adult. Hypotype USNM
182478.

12. Older part of an unusually lengthy body chamber. Hypotype USNM 182526.

[
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FIGURES 1—10. Nostoceras hyatti Stephenson (p. 10).

From the basal part of the Navesink Formation at Atlantic Highlands, N.J. Arrows indicate base of body
chambers.

1-3. Three views of part of a very sparsely ribbed body chamber. Hypotype USNM 182479.

4, 5. Lateral and ventral views of a specimen with more than average rib number. See text-figure 8 for the
suture. Hypotype USNM 182480.

6, 7. Views of a large adult with an unusually long body chamber extending into the impressed area. Hypotype
USNM 182481.

8—10. Three views of a sparsely ribbed large adult that has a body chamber of average length. Hypotype USNM
182482.
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[All figures natural size)

FIGURES 1-30. Nostoceras hyatti Stephenson (p. 10).

From the basal part of the Navesink Formation at Atlantic Highlands, N.J.

1, 2. Top and lateral views of part of a whorl showing the impressed area and change in tubercles from flat to
pointed. Hypotype USNM 182483,

3—5. Lateral, top, and bottom views of a larger whorl that has flat tubercles and two constrictions. Hypotype
USNM 182484.

6, 7. Lateral and top views of the smallest spire in the Mendryk collection. Several constrictions are visible.
Hypotype USNM 182485.

8, 9. Lateral and bottom views of part of a whorl showing widely spaced sutures. Hypotype USNM 182486.

10, 11. Lateral and top views of part of a spire. Arrow points to change from round ribs and flat tubercles to
sharp ribs and pointed tubercles. Hypotype USNM 182487.

12. Lateral view of two whorls showing the abrupt rise of pointed tubercles in the middle of the larger whorl.
Hypotype USNM 182488.

13. 14. Top and laateral views of a complete whorl that has flat tubercles and round ribs. Hypotype USNM
182489.

15, 16. Top and lateral views of another whorl that has blunt ribs and tubercles. Hypotype USNM 182490.

17—19. Three views of two whorls. Arrow points to change from blunt ribs and tubercles to sharp ribs and
tubercles. Hypotype USNM 182491.

20, 21. Top and lateral views of a large whorl that has blunt ribs and tubercles and wide constrictions. Hypotype
USNM 182492.

22, 23. Bottom and lateral views of part of a large spire that has blunt ribs and tubercles. Hypotype USNM
182493.

24, 25. Top and lateral views of parts of two sparsely ribbed whorls that have flat-topped tubercles. Hypotype
USNM 182494, ' '

26, 27. Top and lateral views of part of a large whorl that has flat-topped ribs. Hypotype USNM 182495.

28—30. Two lateral views and a top view of a specimen consisting of part of the spire and part of the uncoiled
whorl. Arrow points to the change from blunt ribs and tubercles to sharp ribs and pointed tubercles.
Hypotype USNM 182496. )
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[All figures natural size]
FIGURES 1-22. Nostoceras pauper (Whitfield) (p. 12). .

All but figure 11 are from the basal part of the Navesink Formation at Atlantic Highlands, N.J.

1—-3. Bottom, top, and lateral views of the smallest whorl in the Mendryk collection. Hypotype USNM 182497.

4—6. Top, bottom, and lateral views of a slightly larger whorl. Hypotype USNM 182498.

7—10. Three lateral views and a top view of part of a well-preserved spire showing flat-topped tubercles and con-
spicuous constrictions. See text-figure 10 for the suture. Hypotype USNM 182499. .

11. Plaster cast of a specimen showing slight uncoiling of the last whorl. Locality unknown other than New
Jersey.

12—14. Two lateral views and a bottom view of a spire of three whorls showing pointed tubercles on the largest
whorl, flat-topped tubercles on the other whorls, and conspicuous constrictions. Hypotype USNM 182500.

15, 16. Top and lateral views of part of a small, densely ribbed whorl that lacks tubercles. Hypotype USNM
182501.

17, 18. Lateral and top views of two whorls of a large specimen that has unusually large tubercles. Hypotype
USNM 182502.

19—22. Four views of a large specimen showing the deeply impressed area. Private collection of John Brzostoski.

23—-31. Nostoceras cf. N. stantoni Hyatt (p. 12).

From the basal part of the Navesink Formation at Atlantic Highlands, N.J.

23-25. Lateral, top, and bottom views of part ofa septate whorl. Figured specimen USNM 182503.

26—28. Top, lateral, and bottom views of a complete whorl. Figured specimen USNM 182504.

29-31. Lateral, bottom, and top views of part of a larger whorl. See text-figure 9 for the suture. Figured
specimen USNM 182505.



GEOLOGICAL SURVEY PROFESSIONAL PAPER 845 PLATE 9

NOSTOCERAS PAUPER AND NOSTOCERAS CF. N. STANTONI



PLATE 10

[All figures natural size)

FIGURES 1—17. Nostoceras mendryki Cobban, n. sp. (p. 13).

1-3. Top, lateral, and bottom views of the smallest specimen at hand. Navesink Formation near Ramanessin
Brook 1'2 miles northeast of Holmdel, Monmouth County, N.J. Paratype USNM 182509.

4, 5. Top and lateral views of a small whorl that has sharp tubercles. Basal part of the Navesink Formation at
Atlantic Highlands. Paratype USNM 182508.

6—8. Lateral, bottom, and top views of the holotype from Atlantic Highlands. See text-figure 11 for the suture.
USNM 182507. ’

9—11. Bottom, lateral, and top views of part of a whorl from Atlantic Highlands just beginning to show its
retroversal coiling. A little of the impressed area is visible in figure 11. Paratype USNM 182510.

12—14. Top, bottom, and lateral views of part of a whorl from Atlantic Highlands that has sharp ribs and
pointed tubercles. Paratype USNM 182511.

15—17. Lateral, bottom, and top views of most of a body chamber from the Navesink Formation near
Ramanessin Brook 1'2 miles northeast of Holmdel, N.J. Paratype USNM 182512.

18—21. Axonoceras cf. A. angolanum Haas (p. 14). :

Four views of a nonseptate fragment from the basal part of the Navesink Formation at Atlantic Highlands, N.J.

Figured specimen USNM 182513.
22-35. Exiteloceras oronense (Lewy) (p. 15). .

From the basal part of the Navesink Formation at Atlantic Highlands, N.J.

22-24. Lateral, side, and ventral views of a septate fragment. See text-figure 124 for the suture. Hypotype
USNM 182514.

25-28. End, ventral, lateral, and dorsal views of a larger septate fragment. See text-figure 12B for the suture.
Hypotype USNM 182515.

29-32. Ventral, lateral, dorsal, and end views of the largest specimen at hand. Hypotype USNM 182516.

33—35. Ventral, end, and lateral views of a septate specimen that has tubercles on every rib. Yale Peabody Mus.
68. )
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[All specimens shown on this plate are natural size from the basal part of the Navesink Formation at Atlantic Highlands, N.J.]

FIGURES 1-4. Didymoceras navarroense (Shumard) (p. 16).
1, 2, Side and top views of a septate fragment. Hypotype USNM 182517.
3, 4. Top and side views of a slightly larger septate fragment. See text-figure 13 for the suture. Hypotype
USNM 182527. i
5—8. Pachydiscus sp. (p. 18).
5, 6. Side and end views of a septate fragment. Figured specimen USNM 182518.
7, 8. Rear and side views of a larger septate fragment. See text-figure 15 for the suture. Figured specimen
USNM 182519:
9—12. Hoploscaphites pumilus (Stephenson) (p. 16).
9, 10. Side and top views of part of a body chamber interpreted as a male. Hypotype USNM 182520.
11, 12. Rear and side views of a complete body chamber interpreted as a female. Hypotype USNM 182521.
13—19. Hoploscaphites sp. (p. 18).
13, 24. Side and rear views of a septate fragment that has closely spaced tubercles. Figured specimen USNM
182522. '
15, 16. Rear and side views of part of a large stout septate whorl. See text-figure 14 for the suture. Figured
) specimen USNM 182523,
17, 18, Side and front views of another large stout specimen. Figured specimen USNM 182524.
19. Fragment of a large body chamber. Figured specimen USNM 182525,
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