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INTRODUCTION

Shipboard examination of the interbedded laminated
marls, bioturbated limestones, and sandstone to clay-
stone turbidites of Lower Cretaceous lithologic Unit V
at Site 603 revealed the presence of ammonites and apty-
chi. An entire ammonite was found on the upper surface
of a whole-core interstitial water sample (see frontispiece).
The ammonites and the aptychus were examined in an
attempt to determine their taxonomy and age. Unfortu-
nately, the ammonites found in Hole 603B consist of
poorly preserved fragments of long-ranging forms that
can only be tentatively identified. These ammonite re-
mains do not merit more than a short taxonomic note.

A sample originally identified aboard ship as a sec-
tion through a double-valved aptychus has subsequently
been identified as belonging to a fish. This constitutes
the second find of identifiable vertebrate remains in a
Deep Sea Drilling Project hole, the first being the fish
vertebrae from Leg 41, Section 367-18-2 (Lancelot, Sei-
bold, et al., 1978, frontispiece A).

SYSTEMATIC DESCRIPTIONS

Hypophylloceras sp.

Sample 603B-44-3, 140-150 cm (top of interstitial water sample).
Delicate shell fragments of a flattened specimen of Hypophyllo-

ceras (Fig. 1) were found on the upper surface of an interstitial water
sample. The other half of the impression of this specimen was found
divided between the work and archive halves of the lowermost surface
of Section 603B-44-3. Unfortunately, specific identification was impos-
sible. Hypophylloceras has been reported from upper Tithonian through
Maestrichtian strata.

Dinoflagellate stratigraphy (Habib and Drugg, this volume) and
calcareous nannofossil stratigraphy (Covington and Wise, this volume)
indicate that this specimen is of Aptian age.

Lytoceras liebigi (Oppel) in Zittel, 1868, or L. subsequens
Karakasch, 1907

Sample 603B-58-3, 140-150 cm.
A small fragment of a rounded whorl (Fig. 2A) of a very evolute

ammonite was found in this sample. The thin, delicate shell was well
preserved and shows a pearly luster. The well-preserved septum (Fig.
2B) identifies the specimen as Lytoceras, with a whorl height equal to
the whorl width (9.3 mm). The ornamentation of the specimen is pre-
served as fine, slightly convex, prorsiradiate and rather distantly spaced
ribs. The rounded whorl section, relatively rapid increase of the whorl
height, and the ornamentation are similar to juvenile specimens of L.
liebigi (Zittel, 1868, pi. 9, fig. 6) and to L. subsequens (Karakasch,
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1907, pi. 5, fig. 9), which are closely related. In adult specimens of
these two species, the cross section of the whorls becomes greater in
width than in height.

Remarks. Lytoceras subsequens has a slightly wider umbilicus than
L. liebigi, but the whorl fragment is too small to be certain about the
identification at the specific level. The ribs of L. sutile (Oppel) in Zit-
tel, 1868, are more curved. L. anisoptychum Uhlig, 1883, has a more
compressed whorl section, whereas the rate at which the whorl height
of L. subfimbriatum (d'Orbigny, 1840) increases with age is much slow-
er.

Age. Lytoceras liebigi has been reported from upper Tithonian
through Barremian strata, L. subsequens only from Hauterivian and
Barremian. The lower Aptian form of L. "liebigi" depicted by Kilian
and Reboul (1915, pi. 2, fig. 1) belongs to neither L. liebigi nor L. sub-
sequens. Dinoflagellate biostratigraphy (Habib and Drugg, this volume)
and calcareous nannofossil biostratigraphy (Covington and Wise, this
volume) indicate that the age of this sample is late Hauterivian.

Lytoceras juilleti (<TOrbigny, 1841) or L. vogdti Karakasch, 1907

Sample 603B-69-5, 11-13 cm.
A flattened mold of a very evolute, smooth ammonite of the genus

Lytoceras was found in this sample, split along a bedding plane (Fig.
3). Measurements of the specimen are: diameter 2.2 cm, whorl height
0.8 cm, umbilical width 0.8 cm.

Remarks. The measurements of this specimen are reconciliable on-
ly with Lytoceras juilleti (d'Orbigny, 1841, pi. 50, figs. 1-3), with L.
sutile (Oppel) (Zittel, 1868, pi. 12, figs. 1-5), which is interpreted here
as being a junior synonym of L. juilleti, and with L. vogdti (Kara-
kasch, 1907, pi. 5, fig. 1), which is closely related to L. juilleti. Lyto-
ceras richei Sayn, 1901, has a smaller umbilicus, whereas juvenile
forms of L. liebigi have a wider umbilicus than this specimen.

Age. Lytoceras juilleti has been reported from upper Tithonian
through Barremian strata, L. vogdti only from the Barremian. Dino-
flagellate biostratigraphy (Habib and Drugg, this volume) and calcare-
ous nannofossil biostratigraphy (Covington and Wise, this volume) in-
dicate that this sample is of early Hauterivian age.

Lamellaptychus beyrichodidayi Trautb, 1938

Lamellaptychus beyricho-didayi Trauth, 1938, p. 200, pi. 14, fig.
5. Cassinis, 1957, p. 234, pi. 11, fig. 5. Gasiorowski, 1962b, p. 252,
fig. 14, no. 27. Gasiorowski, 1962a, p. 106, pi. 7, fig. 6.

Sample 603B-79-2, 94-95 cm.
This aptychus (Fig. 4) can be readily identified by its coarse, sharp,

distant ribs on the outer side, by the absence of chevronlike rib curva-
ture, and by the gradual change of the angle at which the ribs reach
the symphysal margin. Younger growth stages have a sharp angle of
about 20° and are reminiscent of Lamellaptychus beyrichi, but in the
latest growth stages this angle is rectangular and finally obtuse (approxi-
mately 120°), reminiscent of L. didayi. The ribs of the latest growth
stages curve almost parallel to the outer margin in this species, and
this specimen demonstrates a local inflection of the ribs in the depres-
sion adjacent to the keel. The inner side of the valves show fine con-
centric growth lines.

Dimensions. Valve length is 26 mm, valve width is 15 mm, and the
width index is 0.58 for this specimen. The length of the symphysal
edge could not be measured, but it is smaller than the total length of
the valves.

Age. Rare specimens of L. beyrichodidayi have been reported from
the Berriasian to lower Valanginian Aptychi Horizon VII of the Car-
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Figure 1. Hypophylloceras sp., × 1.5 (see also frontispiece of this vol-
ume). This photograph, taken aboard the ship, shows two sides of
the strongly flattened impression of the conch with most of the deli-
cate, pearly, shell fragments still adhering. The specimen reached the
laboratory almost entirely without shell fragments. Sample 603 B-
44-3, 140-150 cm.

pathian Mountains of Poland (Gasiorowski, 1962a, p. 79). However,
Borza et al. (1980) and Vasicek et al. (1983) reported that many speci-
mens of this form were restricted to the upper Valanginian and the
lower Hauterivian of ammonite-rich sections in the Carpathian Moun-
tains of Czechoslovakia, which evidently represent the acme of this
species.

Dinoflagellate biostratigraphy (Habib and Drugg, this volume) and
calcareous nannofossil biostratigraphy (Covington and Wise, this vol-
ume) indicate that this sample is early Hauterivian in age.

DISCUSSION
The Early Cretaceous ammonites found in Hole 603B

consist exclusively of Lytoceras and Phylloceras, which
are interpreted as being open-ocean dwellers. This gen-
erally indicates relatively deep-water deposits. It is doubt-
ful if the L. liebigi/subsequens specimen found in Sec-
tion 603B-58-3 represents the autochthonous part of the
ammonite thanatocoenosis, because abundant allochtho-
nous plant remains are present in the mica-rich clay of
this sample. The conch was embedded in nearly vertical
position.

All ammonites found in these samples are long-rang-
ing forms not suitable for refined age determination. La-
mellaptychus beyrichodidayi had its acme in the late Val-
anginian to early Hauterivian, but this species occurs
sporadically in slightly older sediments.

Fish remains

Sample 6O3B-8O-1, 23-24 cm.
This sample (Fig. 5) was originally considered by the shipboard sci-

entists of Leg 93 to contain a cross section through two aptychi valves.
Subsequent investigation by me and other investigators has indicated
that this is the jaw of a small vertebrate, which shows small pointed
teeth on two slightly curved dentary fragments. The irregularly sized,
cone-shaped teeth are curved backwards. Beside the fragments of the
two dentaries, there are two other slender bone fragments on this sam-
ple.

The dentary fragments were originally identified by shore labora-
tory investigation at the Netherlands National Museum of Geology
and Mineralogy as being the lower jaw of a small reptile. However, de-
tailed investigation by several specialists indicated that this fossil was
probably part of a fish, so the specimen was sent to Dr. C. Patterson
of the British Museum of Natural History for identification. Dr. Pat-
terson (personal communication, 1984) indicates that "I have spent a
couple of hours looking at the specimen and comparing it with likely
fishes. I believe that it is fish, and that it shows the two dentaries
(lower jaw) and a couple of indeterminable bones. My problem is that
this is all I can say about it: I can determine it only as Actinopterygii.
Since that group includes some 20,000 living species and ranges from
late Silurian to Recent, in my opinion it does not merit a published
note, however short."

Remarks. Despite their fragmentary nature and indeterminate tax-
onomy, these remains of an actinopterygian fish represent the first
vertebrate jaw found in Deep Sea Drilling Project cores.
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Figure 2. Lytoceras liebigi (Oppel) or L. subsequens Karakasch (× 9). A. Side view of the whorl fragment showing fine, convex ribs. The delicate,
pearly shell is still preserved. Sample 603B-58-3, 140-150 cm. B. Septal view (× 9) of the same specimen showing the rounded whorl section, the
adapical surface of the septum lined with tiny pyrite crystals, large ventral lobe, bifid lateral and umbilical lobes, and a short internal lobe.
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Figure 3. Lytoceras juilleti (d'Orbigny) or L. vogdti Karakasch (× 4). A. Strongly flattened calcareous mould without any ornamentation or suture
lines. Sample 603B-69-5, 11-13 cm. B. Counterpart and impression of the same specimen (× 4).
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Figure 4. Lamellaptychus beyrichodidayi Trauth (× 5). A. Outer ribbed sides of the valves. The small fragment of the left valve shows the diagnostic
change of the angle at which the ribs reach the symphysal margin. The large fragment of the right valve shows the keel and the inflection of the
ribs in the adjacent depression (along the fracture). Sample 603B-79-2, 94 cm. B. Impression (× 5) of the inner sides of the valves of the same
specimen showing the fine, concentric growth lines.
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Figure 5. Two slightly curved dentary fragments (lower jaw) of an acti-
nopterygian fish (× 8.2), and two other bone fragments. Note the
small, irregularly sized, cone-shaped teeth which are curved back-
ward. Sample 603B-80-1, 23-24 cm.
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