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Abstract

Ammonites from Nugssuaq and Svartenhuk, belonging to the genera Hypo-
phylloceras, Saghalinites, Pseudophyllites, Baculites, Diplomoceras, Scaphites, Clio-
scaphites, Haresiceras and Borissjakoceras, are described. Baculites and Scaphites are
richly represented, and the material provides a basis for evaluating the subgenera
Hoploscaphites and Discoscaphites. The ontogeny and the phylogeny of most of the
genera are discussed and juvenile stages of Saghalinites and Scaphites described.
Eleven new species and three new subspecies are introduced.

The stratigraphical, palaeogeographical and palaeoecological aspects of the
ammonite assemblages are considered, and a discussion of sexual dimorphism in
Scaphites is given.

The presence of 12 biozones from the Upper Turonian?, Coniacian, Santonian,
Campanian and Maastrichtian is demonstrated. The stratigraphical correlation of
European and North American Upper Cretaceous deposits is discussed and the
West Greenland zones are correlated with North American and European ammonite
zones.

All the Upper Turonian?-Santonian species have affinities with species endemic
to the Western Interior of North America. One of the genera, Clioscaphites from the
Santonian, occur only within that area. The Campanian scaphites and baculites are
at first mostly like species from the Interior of North America, later, in the Upper
Campanian, European affinities are more prominent. Haresiceras from the Lower
Campanian is endemic to the Western Interior of North America. The Maastrichtian
scaphites and baculites are closely related to endemic species from the Interior of
North America, principally from the Fox Hills Formation of the type area.
Hypophylloceras, Saghalinites and Pseudophyllites from the Campanian-Maastrichtian
have Indo-Pacific relations and Diplomoceras may be related to European forms.

The ammonites, together with the belemnites and inoceramids from the area,
so far as they are identified, show that a sea-way to the north, through the Arctic
Seas, connected this area with the Interior of North America from the Upper Turonian
or Coniacian to the Maastrichtian. The area apparently was also connected with
Europe by a sea-way during that part of the Upper Cretaceous. The occurrence
of ammonites with Indo-Pacific affinities may further indicate the presence of a
northern sea-way between the Pacific and the Arctic Seas during parts of the Cam-
panian-Maastrichtian interval.







INTRODUCTION

ost of the material described in this paper was collected during
M the Ntigssuaq Expeditions in 1938-1939 and, subsequently, during
the current geological mapping of Svartenhuk and Nigssuaq under
the auspices of the Geological Survey of Greenland. Both the Nug-
ssuaq Expeditions and the field work of the Geological Survey in
this area were carried out under the leadership of Professor A. Rosen-
KRANTZ.

The ammonites of West Greenland were first mentioned by Horr
(1865). He suggested that some fragments labelled “Cornu Amonis aus
Gronland” and a fragment from the Umanak area proved the occurrence
of Jurassic deposits. Later HEER (1868) referred the fragments other than
that from Umanak, to Macrocephalites. In 1878-1880 K. J. V. STEEN-
sTRUP collected some scaphites at Niaqornat and pe Lorior (1882, 1883)
suggested that these were closely related to scaphites from the TFFox
Hills Group described by Meex (1876a). Harrz (1896) suggested that
all the ammonites from West Greenland were probably Cretaceous. Also
WaiTE & ScHUCHERT collected scaphites at Niaqornat in connection
with the Arctic Peary Expedition of 1897 (mentioned by StaNTON in
WhiteE & ScHUCHERT, 1898).

MapsEN (1897), using partly old collections and partly new material
collected by HeEnpRrIkSEN in 1885, described all the ammonites from
West Greenland known at that time. He tentatively referred the am-
monites labelled ‘“Cornu Amonis aus Gronland” to “Scaphites” and those
from Niaqornat to “‘Scaphites roemeri p’OrBiaNY”. Later Ravn (1918)
described more comprehensive material from Niaqornat. He referred the
scaphites from this locality to Scaphites nicolletii, but both MApsen
and RavN considered Scaphites roemeri and Scaphites nicolletii to be
conspecific.

RoseNkrANTZ (1940, 1942) showed that the ammonites labelled
“Cornu Amonis aus Gronland” probably came from Umivik, Svarten-
huk, where a locality with similar forms was discovered during the
Niigssuaq Expeditions, and he referred these to the Scaphites ventricosus
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group. RosexkraNTz (1942) also mentioned the occurrence of a Borissja-
koceras species at Umivik and gave new valuable information on the
Scaphites fauna from Niaqornat. He called attention to the fact that
Scaphites nicolletii and Scaphites roemert are two distinct species belonging
to different genera, and he referred the scaphites from Niaqornat to
Scaphites roemert. Later RosENKRANTZ also mentioned the occurrence of
Scaphites cf. nodosus (1953) and lytoceratids (1951, 1953).
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DESCRIPTION OF THE LOCALITIES

All the ammonites described in this paper were collected from
localities situated on Svartenhuk and Nugssuaq, West Greenland. Since
most of the results of field work carried out in this area are not yet
published, the descriptions of most of the localities given below are
based on personal communications from Professor A. RoseNkraNTZ and
his collaborators (mag. scient. S. Froris, mag. scient. B. E. Kocn, Prep-
arator Kr. Skou and Dr. H. WiENBERG RASMUSSEN).

SVARTENHUK. (Text-figs. 1, 2). The Cretaceous marine sediments
at Umivik were described by RosEnkrantz (1942). They extend from
Niaqornak along the south coast of Umivik bay and continue northward
along the eastern side of Firefjeld. Along the southern margin of the
delta of the Usuit-ktigssuat river the deposits consist of thinly laminated,
bituminous, dark-grey shales, containing subordinate intercalations of
yellowish, rather finely grained sandstone, which also occurs as thin
lenses in the shales. Ammonites sometimes occur in lens-shaped calca-
reous concretions in the shales or they may occur filled with calcite and
pyrite and with a weathered limonitic crust. The beds dip slightly to
the south-west. The top of the shale series was observed at an altitude
of at least one hundred metres, overlain by Tertiary pillow lavas. Here
no fossils were found. Somewhat to the south of this locality similar
sediments were observed to an altitude of about 135 m, but again no
ammonites were found. RosENnkraNTz (1942) suggested that the marine
beds were more widely distributed to the north-west through the valley,
which from the northern point of Firefjeld is connected with the Simiutap-
ktia valley, leading into the Umiarfik Fjord (RosenkranTz, 1942, text-
figs. 9, 10). The occurrence of Upper Cretaceous belemnites at Simitutap-
ktia (BirkELUND, 1956) confirms that suggestion. Some of the shales at
Itsako, described by Gry (in RosenkranTz et al., 1942), have also since
yielded Upper Cretaceous ammonites.

During recent years the Upper Cretaceous sediments in the southern
part of Umivik bay have been mapped. In the southern tributary of
Lille Tange V Kloft there is a well exposed outcrop of dark, bituminous
shales with calcarous concretions. In other valleys in the same area there
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Fig. 1. Map of Nugssuaq and Svartenhuk showing areas reproduced on a larger scale

in text-figures and plates, and localities out-side these areas mentioned in the text.

1: Alianaitsunguaq; 2: Pautiat; 3: Ilugigsoq; 4: Tuperssuartd; 5: Store Niaqornak
Kleft; 6: Simiatap-kua.
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are no good fossiliferous exposures, but scattered ammonites, displaced
from the shales, were collected in the river valleys and deltas.

At sea-level the deposits at Umivik contain Scaphites mariasensis
umivikensis n. subsp. and Scaphites preventricosus seartenhukensis n.
subsp. and indicate Lower Coniacian (Scaphites preventricosus Zone).
Also, there are displaced blocks which occur at low levels containing
Clioscaphites sp. afl. saxitonianus (McLEARN), Scaphites cobbani n. sp.,
and Scaphites rosenkrantzi n. sp., which indicate deposits of Santonian
and Lower Campanian age somewhere in this area.

The beds in Lille Tange V Kloft, 180-200 m above sea-level, are
referred to the Lower Santonian on the basis of the occurrence of Cliosca-
phites saxitonianus septentrionalis n. subsp. Layers with large radially
ribbed inoceramids (of the steenstrupi group) rest on these Clioscaphites
beds. Lose specimens of Scaphites cf. corvensis CoBBAN in Store Tange V
Kloft mayindicate the presence of Upper Turonian beds (Scaphites corvensis
Zone). The ammonites from Itsako belong to the genus Haresiceras and
indicate a Lower Campanian age for these ammonite-bearing layers.

NUGSSUAQ. (Text-figs. 1, 3-7; pl. 48, 49). The Cretaceous depos-
its of Niigssuaq include both marine and non-marine sediments. All the
marine horizons belong to the Senonian. The Cretaceous rests directly
upon Precambrian rocks and is overlain by Danian and Paleocene
deposits covered by Tertiary pillow lavas and basaltic flows. In a few
localities, the pillow lavas cover the Cretaceous beds directly. A prom-
inent conglomerate commonly enclosing derived Maastrichtian concre-
tions, forms the base of the Danian. The base of the Paleocene is also
marked by a conglomerate. Within the Paleocene, conglomerates con-
taining reworked concretions from the upper part of the Lower Cam-
panian indicate that there was continued erosion of the Cretaceous
sediments. The area was faulted both before and after the extrusion of
the Tertiary basalts.

The Cretaceous is exposed on both south and north coasts, and in
the big river valleys traversing the peninsula. However, well exposed
outcrops are few and ammonite-bearing horizons are only seldom met
with. It has not been possible to construct composite sections through
the Cretaceous series.

THE soutH coast. (Text-fig. 1). On the south coast of Nigssuaq
ammonites occur in a coast section at Alianaitsunguaq.

The section is up to 30 m high and well exposed for about two
kilometres along the coast, the strata dipping gently eastward. In the
lower part of the section, shales, sandy shales and sandstones, some
cross-bedded, alternate. Plant remains and trails, mud-cracks and ripple-
marks occur in this part of the sequence.
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liteskleft; 7: Tunorqo.
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Moraine.

Dark bituminous shales with calcareous concretions.
Fossil plants.

Sandstone with fossil plants.

Dark bituminous shales with sandstones.
Baculites codyensis REesipE (late form).
Inoceramids. Fossil plants.

Dark bituminous shales with sandstones and calcareous
concretions.
Inoceramids.

Dark bituminous shales with calcareous concretions.
Inoceramids.
Fossil wood.

Fig. 4. Sendre Baculiteskloft. Schematic section. The figures indicate height (in
metres) above sea-level.

These beds are overlain by horizon 20 which consists of dark,
bituminous shales with subordinate, licht coloured sandy intercalations
and yellowish concretionary layers. Calcareous concretions at this level
contain ammonites, other marine fossils and plant remains.

Above horizon 20 the upper part of the section consists of alter-
nating sandstones and shales similar to those of the lower part of the
section but with subordinate coals.

The ammonite-bearing beds are here referred to the Coniacian
(Scaphaites veniricosus—Inoceramus ingolutus Zone) on the basis of the
occurrence of Scaphites ventricosus MEEK & HAYDEN.

Tue cextraL paRT. (Text-figs. 1,3-5). In the eastern part of the
Auvfarssuaq valley Cretaceous sediments are exposed on both sides,
but ammonites were collected only at Ilugigsoq and at Tunorqo. At both
localities the ammonites were rather rare and poorly preserved and occur
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Moraine.

Agatdal Formation.

S

SISWA7
\\\=/<\\§/{/‘& ISNE Tectonically disturbed dark bituminous shales of uncertain
GEEY,.

Dark bituminous shales.

Dark bituminous shales with calcareous concretions and
concretionary rusty layers.

Pseudophyllites skout n.sp.

Baculites obtusus MEEK (early form).

Baculites cf. harest REESIDE.

Scaphites cobbani n.sp.

Scaphites rosenkrantzi n.sp.

Obscured.

Alternating sandy shales and sandstones.

Dark bituminous shales with calcareous concretions and
concretionary layers.
Baculites cf. codyensis REEsIDE (late form).

Inoceramids.

Fig. 5. Scaphitesnasen. Schematic section. The figures indicate height (in metres)
above sea-level.

in dark shales above alternating shales and sandstones. At Ilugigsoq
Clioscaphites saxitonianus septentrionalis n. subsp. occurs and at Tunorqo
Clioscaphites sp. aff. sazitonianus (McLEARN); both indicate a Lower
Santonian age.

In Agatdalen (Angmaértussut), Senonian, Danian and Paleocene
deposits are exposed. A prominent NNW-SSE fault crosses Agatdalen
and Agatklgft about hundred metres north of the outlet of Teltbak and
appears in Turritellaklgft at Scaphitesnesesen. Southwest of this fault Seno-
nian deposits outcrop extensively in the bottom and the sides of the valley,
for example at Sgndre and Nordre Baculitesklaft and at Scaphitesnaesen.
NE of the fault Danian and Paleocene deposits are exposed.

Sendre and Nordre Baculiteskloft, two small canyons in Agatdalen,
have yielded some determinable baculites. Text-fig. 4 shows a schematic
section of the exposed sediments in Sgndre Baculiteskloft. The presence

of late forms of Baculites codyensis REEsSIDE and radially ribbed inocera-
179 2
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mids of the steenstrupi group indicates a Santonian age (Clioscaphites
montanensis Zone).

Scaphitesnesen is a spur, situated on the south slope of Turri-
tellakloft, just west of the fault which passes across the upper Agat-
dalen. A section was measured from the Turritella river, through the
Senonian sandstones and shales to the tectonically disturbed overlying
Paleocene Agatdal Formation (Rosenkrantz in KocHu, 1959, p.75;
KocHh, 1963, p. 13) (text-fig. ). Baculites similar to Baculites codyensis
ReEesipE from Sendre and Nordre Baculiteskloft were collected in the
lowermost horizons at river level. Above the sandy series Pseudophyllites
skout n. sp., Baculites obtusus MEEK s. 1., Scaphites cobbani n. sp. and
Scaphites rosenkrantzi n. sp. were collected. These layers are here refer-
red to the upper part of the Lower Campanian (Baculites obtusus Zone).

Shales exposed in ravines west of Scaphitesnssen contain a fauna
similar to that of the Lower Campanian part of the Scaphitesnasen
section.

In the Paleocene Turritellakloft-section on the northern side of
Turritellakloft, NE of the fault, Maastrichtian discoscaphites and Lower
Campanian Scaphites cobbant n. sp. have been collected from derived
concretions in the conglomeratic beds.

The so-called “Oyster-ammonite Conglomerate’ localities I, II and
IIT are outcrops of a Danian basal conglomerate containing a huge
number of derived concretions, mainly of Maastrichtian age, in a shaly
matrix containing Danian oysters and other pelecypods. Localities I and
IT are situated in Agatkloft, the former west of and the latter east of
the river. These two outcrops are both NE of the fault, 410 m above
sea-level. Locality III is an outcrop SW of the fault at a high level
(510 m above sea-level) on the western side of Agatdalen. The derived
Maastrichtian calcareous concretions in the Oyster-ammonite Conglom-
erate enclose a rich fauna including Hypophylloceras (Neophylloceras)
groenlandicum n. sp., Saghalinites wrighti n. sp., Baculites cf. meeki EviAs,
Scaphites (Discoscaphites) waagei n.sp., and S. (D.) angmartussutensis n. sp.
In addition Scaphites (Hoploscaphites) cf. ravnt n. sp., S. (H.) cf. green-
landicus DoNoVAN, S. cobbani n. sp. and S. rosenkrantzi n. sp. occur very
occasionally and indicate that some concretions have been derived from
the Campanian.

Tue ~NortH coasT. (Text-figs. 1,6, 7; pl. 48, 49). In the central area
of the north coast of Nugssuaq deeply weathered basement rocks are
overlain directly by Lower and Upper Cretaceous fresh-water deposits
belonging to the Kome and Atane Formations (references listed in
TroeLsEN, 1956, p. 53, p. 7). The fresh-water deposits are overlain by
marine Campanian-Maastrichtian shales. Further west, marine Senonian,
Danian and Paleocene beds outcrop in several coast sections and in
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Fig. 6. Tuperssuarta. Sketch by A. ROSENKRANTZ.

Sandstone

river valleys. The sediments are covered by Tertiary pillow lavas. Several
faults cut the coast and many land-slides occur.

At Tuperssuartd ammonites occur in a section which extends for
about one kilometre along the coast (text-fig. 6). The deposits consist
of dark shales with more massive horizons and concretions enclosing
ammonites. The beds dip slightly to the west. Clioscaphites sp. aff.
saxitonianus (McLEARN) and Baculites nugssuagensis n. sp. occur to-
gether with radially ribbed inoceramids of the steenstrupi group. The
beds belong to the Lower Santonian.

The ammonite-bearing shales in the Niaqornat area were already
noticed by Steenstrup (1883) and material from that area mentioned
by pE Lorior (1882, 1883), Mapsenx (1897), StanToN (in WHITE &
ScuucHERT, 1898), Ravn (1918) and RoseEnkraNTZ (1942). At Niaqornat,
dark, bituminous shales, exposed 220 m above sea-level in Scaphites-
klgften, contain calcareous concretions enclosing ammonites. Most of
the material, however, was collected from displaced concretions in the
river beds. Upper Campanian Scaphites (Hoploscaphites) species (S. (H.)
greenlandicus DoNovAN, S. (H.) raent n. sp.) are present, with addition-
ally species of Pseudophyllites, Diplomoceras, and Scaphites (Discoscaphi-
tes) fragments, probably of Maastrichtian age, from displaced concretions
presumably derived from the overlying poorly exposed deposits.

In Hamiteskloft, 240-247 m above sea-level, Maastrichtian fossils
were collected in situ (Scaphites (Discoscaphites) sp. aff. angmartussutensis
n. sp., Diplomoceras sp.) and in Tunorssuaq also it seems that Maastrich-
tian deposits are present.

In Vestre Konglomeratkloft at Angnertuneq, 103110 m above sea-
level, bituminous shales containing Scaphites (Hoploscaphites) greenlan-
dicus DoNovan, and S. (H.) ravni n. sp. are recognized. I refer these
beds to the uppermost Campanian as at Niaqornat. Beds at the Skifer-
peridotitnaesen at Kik-anernilik, 40 m above sea-level, are also referred
to the same level, S. (H.) greenlandicus being present at this locality.

2*
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Fig. 7. Ikorfat. Sketch by A. ROSENKRANTZ.

At higher levels in Vestre Konglomeratkloft, 165-200 m above sea-
level, a species of Pseudophyllites, probably of Maastrichtian age, occurs.

In Brudkleft at Ikorfat the strata are very steeply inclined, being
part of a flexure associated with a fault-zone traversing Nugssuaq
(RosENkrANTZ in Munck, 1945, p.8, text-fig. 1). Crushed and very
disturbed, dark, bituminous shales with derived sandstone concretions
and sandstone blocks, tectonically pressed into the sequence, are exposed
in the ravine (text-fig. 7). From 550 m to 700 m above sea-level calcareous
concretions enclosing Pseudophyllites skout n. sp., Scaphites (Hoplosca-
phates) tkorfatensis n. sp., S. (H.) ragnt n. sp. and poorly preserved ba-
culites occur. I refer these beds to an Upper Campanian level slightly
older than that at Niaqornat. The presence of Actinocamax sp. aff. groen-
landicus BIRKELUND shows that derived older Cretaceous fossils may also
be present (BIRKELUND, 1956). At a level of 825-885 m fragments occur
which may be assigned to S.(H.) greenlandicus Doxovan. Higher in
the section, at Ikorfatnaesen, 980-990 m above sea-level, at the Ikorfat
pass, 970 m above sea-level, and at a tuff-ridge east of the Ikorfat pass,
930 m above sea-level, a Maastrichtian fauna containing Scaphites
(Discoscaphites) sp. aff. angmartussutensis n. sp. and undetermined dis-
coscaphites occurs in nearly horizontal, poorly exposed strata, covered
by Tertiary pillow lava. East of Brudkleft these Maastrichtian layers
occur at a lower level in a land-slide (in the large ravine east of Ikorfat,
200-325 m above sea-level) and west of Brudkleft, in the Breccieelv
valley, which is situated in the fault-zone, mixed Maastrichtian and
Campanian species occur (S. (Hoploscaphites) species and S. (Discosca-
phites) species) at 150-200 m above sea-level.




SYSTEMATIC DESCRIPTIONS

Most of the ammonites described in this paper are very well preser-
ved, some with both the inner nacreous layer and the outer porcellaneous
layer present. Because of this fine preservation it has been possible
to work out the ontogeny of most of the genera.

The terminology used in the systematic descriptions in the present
work is largely in accordance with the “Treatise on Invertebrate Paleon-
tology”, part L, Mollusca 4, Ammonoidea (edited by R. C. Moorg, 1959).
As in that work, the use of formulas for description of the sutures is
avoided, as none of the existing formula-systems are accepted generally.
Thus, here, the lobes of the external suture, from the venter to the
umbilical seam are termed the ventral lobe, the lateral lobe, and first,
second, third etc. auxiliary lobes. It should be emphazised that the de-
signations of the auxiliary lobes do not refer to their ontogeny.

To facilitate measurement of true whorl height, rather than oblique
whorl height, calipers, fitted with an extra long upper jaw, as shown
by Casey (1960, text-fig. A), were used.

All ammonites described and figured in this paper are in the col-
lections of the Mineralogical Museum of the University of Copenhagen.
The numbers refer to the type collection of this museum and, in the
text, are prefixed by the letters “MMH” (Museum Mineralogicum
Hafniense).

Family PHYLLOCERATIDAE Zirrer, 1884
Subfamily PHYLLOCERATINAE ZirteLr, 1884
Genus HYPOPHYLLOCERAS SaLreLp, 1924
Subgenus NEOPHYLLOCERAS Suimizu, 1934

Type Species. Ammonites (Scaphites?) ramosus MEEK, 1858.

Emended diagnosis. Phylloceratidae with very involute shell; whorls
compressed with rounded venter and flattened or rounded sides; shell
with fine, equally spaced, uniform ribs or occasionally with periodic
stronger ribs or folds; suture very complex, extremely incised, the
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lateral lobe much larger than the external and first auxiliary lobes, and
with a very enlarged outer branch, saddle terminations slightly phylloid.

Remarks. According to WricHT & Matsumoro (1954, p. 108), the
genus Neophylloceras was established by Suimizu (1934, p. 61, in SHIMIZU
& OBATa, in Japanese) and Neophylloceras ramosum (MEEK) was desig-
nated as type species. Smimizu added that the so-called Phylloceras
ramosum in Japan must be called Neophylloceras subramosum n. sp.
because of the considerable differences from the type of N.ramosum.
N. subramosum was figured but left undescribed. Later Surmizu (1935)
appeared to ignore his own genus including apparently only as misprints
“Neophylloceras aft. velledae” (p. 193) and *‘Phylloceras subramosum gen.
et sp.nov.” (p. 171). It was further stated that Phylloceras velledae of
Yokovyama seemed to be identical with his P. subramosum (p. 177).
Because of Suimizu’s work (from 1935) Searu (1939, p. 454) validated
Neophylloceras subramosum and accepted that species as the type species
of Neophylloceras. N. subramosum has been mentioned as type species
in several works until WricHT & MaTsumoro (1954) pointed out that
the genus Neophylloceras was valid from 1934 and N.ramosum was
clearly designated in that work as the type species.

WricHT (1957, p. L189) and Wiepmann (1962, p. 139) considered
Neophylloceras to be a subjective synonym of Hypophylloceras, whereas
UsHER (1952, p.49), Seate (1953, p.4), CorricNon (1956, p.12),
WricHT & MATsumoro (1954, p. 108), Marsumoto (1959a, p. 55; 1959¢,
p. 1) and JonEes (1963, p. 22) all regard the genus as valid.

Matrsumoro (1959a, p. 56) has stated that the type specimen of
Neophylloceras ramosum MEEx (the type species) differs considerably
in suture pattern from Hypophylloceras onoense (StaNTON)—the type
species of that genus. According to Matsumoro Neophylloceras ramosum
has, even in immature stages, a very complex suture in which the ele-
ments are multipartite, deeply and finely incised, and the phylloid ter-
minations of the saddles tend to be lost. In Hypophylloceras onoense,
even on the larger outer whorl, the suture is not so complicated as that
of Neophylloceras ramosum and the terminations of the minor saddles
are distinctly phylloid.

Generally there seems to be little difference in the phylloid termina-
tions of the saddles in the two genera. Thus, specimens from Greenland,
closely allied to NN.ramosum, have extremely complex sutures with as
distinct phylloid terminations as the type species of Hypophylloceras
(see Packarp, 1960, text-fig. 1). In addition, Spatu (1953, p.4) has
pointed out that Neophylloceras ultimum SpaTH, a very late species from
the Sphenodiscus beds of Angola, still retains very typical phylloid
terminations to the saddles.
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I prefer to treat Neophylloceras as a subgenus and consider that the
difference in complexity of the sutures, though distinct, is too slight for
separating two genera.

Hypophylloceras s. s. oceurs in the Lower Cretaceous and H. (/Veo-
phylloceras) from the Upper Albian to the Maastrichtian.

Hypophylloceras (Neophylloceras) groenlandicum n. sp.
Pl 1. figs. 1-4; text-figs. 8-13.

Holotype. MMH No. 9737. Figured pl. 1, figs. 1a-b, text-fig. 8. From
the Oyster-ammonite Conglomerate loc. I, Ntigssuaq. Maastrichtian.

Diagnosis. H. (Neophylloceras) of medium size; umbilical ratio 6-8°/;
whorls increasing rapidly in height and with flattened sides and rounded
venter; ratio between whorl width and height in late growth stages
about 3/;; maximum whorl width at umbilical shoulder; surface with
extremely fine, distinctly flexuous ribs; at the middle of the sides two
or more ribs coalesce at small regular intervals forming flat major ribs;
suture extremely finely divided with a very asymmetric lateral lobe and
saddles with small phylloid terminations.

Material. 12 specimens from the Oyster-ammonite Conglomerate loc. I
and 12 specimens from the Oyster-ammonite Conglomerate loc. ITI,
Ntgssuaq. The specimens are rather well preserved, although none is
complete.

Measurements.

Specimen figured text-fig. 13.
Whorl height ‘Whorl width W/H
0.6 mm 0.7 mm 1.17
0.8 — 0.9 - 1.13
1.3 - 1.3 - 1.00
2.2 - 1.8 - 0.82
£.2 — 2.8 — 0.67
7.3 - 42 — 0.58
12.5 - 7.4 — 0.59

180° between the measurements.

Specimen figured text-fig. 12.
Whorl height Whorl width W/H
3.0 mm 2.2 mm 0.73
5.6 — 3.6 — 0.64
10.0 - 5.8 - 0.58

180° between the measurements.
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Shell diameter, whorl ratio, and umbilical ratio at youngest suture:

External
Shell Whorl Whorl W/H u;bili cal Umbilical
| diameter height width diameton ratio
1
63 mm 38.4 mm ? ? 3.6 mm 6%/,
Holotype 55 - 31.5 - 18.3 mm 0.58 3.2 - 6%,
32 - 18.6 - 10.5 — 0.56 23 - 7:0/0
12 - 7.0 — 43 - 0.61 0.9 - 89/,
10 — 5.3 - 3.7 - 0.70 ? ?

Description. Only the phragmocone and the oldest part of the body
chamber are known. The shell diameter of the largest well preserved
phragmocone is 63 mm. A fragment shows, however, that the phrag-

35 1

Figs. 8-9. Hypophylloceras (Neophylloceras) groenlandicum n.sp.
8. Holotype. MMH No. 9737. x 6, part of the external suture at a whorl height
of about 22 mm. Oyster-ammonite Conglomerate loc. I.
9. MMH No. 9876. x8, external suture at a whorl height of about 13 mm.
Oyster-ammonite Conglomerate loc. I11.
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12 13

Figs. 10-13. Hypophylloceras (Neophylloceras) groenlandicum n.sp. from Oyster-
ammonite Conglomerate loc. I.

10. MMH No. 9738. x 3, part of the external suture at a whorl height of about
43 mm.

11. MMH No. 9877. x6, the internal suture at a whorl height of about 27 mm.

12. MMH No. 9878. x1, cross section of phragmocone.

13. MMH No. 9879. x2, cross section of phragmocone.

mocone may be even larger. None of the specimens seem to be mature.
The umbilicus is small, the umbilical ratio ranging from 6 to 8°/, at shell
diameters exceeding 10 mm. At earlier stages the umbilical ratio is higher.

The innermost whorls are slightly depressed. At a shell diameter
of 2.6 mm, the whorl height and width are equal. At greater diameters
the whorl height exceeds the width. From a shell diameter of about
12 mm, the relation between whorl width and height is about 3/;. The
innermost whorls are evenly rounded. From a shell diameter of about
4 mm the sides gradually flatten, and at greater diameters are more and
more parallel. The maximum whorl width is at the umbilical shoulder,
from which the sides gradually slope towards the umbilicus. From a
shell diameter of about 10 mm, immediately ventral to the umbilical
shoulder, a slight depression is discernible. Because of this depression
the umbilical shoulders appear slightly raised.

The surface is covered by extremely fine ribs. They have a slight
forward inclination on the umbilical slope and beyond the umbilical
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shoulder they bend forward even more. At the middle of the sides, they
form a distinct sigmoidal curve bending first forward, then backward,
and again slightly forward on crossing the venter. The ribs are less curved
at earlier growth stages, thus, the projection of the ventral ribs is not
discernible at shell diameters less than 15 mm.

From a shell diameter of about 12 mm 2-4 ribs coalesce regularly
at small intervals on the umbilical half of the sides forming flat major
ribs. These are most closely spaced in the later growth stages, thus at a
shell diameter of 35 mm about 11 major ribs are developed per half
whorl, and at a shell diameter of 53 mm about 18 major ribs are developed
per half whorl.

The sutures are extremely deeply cut and with distinctly phylloid
saddle terminations—these are especially clear in pl. 1, fig. 4a. In this
specimen the sutures are seen through the inner layer of the shell, and
the terminations of the saddles are completely preserved, which is not
the case with exposed suture lines. The external lobe is very short. The
lateral lobe is the largest and asymmetrically trifid with a very extended
ventral branch. The first auxiliary lobe is not so deeply divided as the
lateral lobe; it is also asymmetrically trifid. The first and second lateral
saddles are of about the same size and bifid. The suspensive lobe is re-
tracted and has developed up to 11 auxiliary lobes and saddles. The
size of the auxiliaries decreases evenly towards the umbilicus. The in-
ternal suture has a simple, deep, narrow dorsal lobe and 6-7 deeply
cut internal lateral lobes and saddles decreasing evenly in size towards
the umbilicus (text-fig. 11).

Affinities. The species is very similar to Hypophylloceras (Neophyllo-
ceras) ramosum (MEEK). A cast of the type, figured by Meek (1876b,
pl. 5, figs. 1, 1a, 1b) and refigured by AnxpErson (1958, pl. 40, figs. 4,
4a) and Marsumoro (1959¢, pl. 1, figs. 1a—d; pl. 2, fig. 2), differs only
from the material described here in having weaker and considerably
more widely spaced major ribs, slightly less projecting ventral ribs, and
a less pronounced umbilical shoulder. Some other specimens in the col-
lections of the United States National Museum in Washington and
specimens figured by Marsumoro (1959¢, pl. 8, figs. 1a—c), by UsHER
(1952, pl. 1, figs. 4-5) and by JonEes (1963, pl. 6, figs. 1-8) seem to differ
in the same way.

According to a personal communication from Professor T. Mart-
suMoTo, larger specimens, probably of N.ramosum, from the Senonian
of Japan, Sakhalin, and Alaska, may have as closely spaced major ribs
on the outer whorls as specimens from West Greenland, but when all
characters are taken into consideration the specimens from Greenland
fall outside the range of variation of N.ramosum.
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H. (N.) subramosum (SpatH, 1939), figured by Yasx (1927, pl. 9(7),
figs. 3a-b), differs from H.(N.) ramosum in having a more distinct
elevation at the umbilical shoulder and shows in that character more
similarity with the species from Greenland. However, according to
YaBre’s figure, and a personal communication from Professor T. MaTsu-
moto, H. (N.) subramosum differs from the Greenland species in ribbing
pattern, the ribs being coarser and less curved, only few and rather
indistinet major ribs being developed.

H. (N.) nera (Forses, 1846) is very similar in sculpture to the
species from Greenland in that it has rather closely spaced, distinct
major ribs (according to Kossmar’s figure (1895, pl. 16, figs. 2a—d)). It
differs however, in having less curved ribs, and in cross section, the
maximum whorl width is much closer to the venter.

H. (N.) velledaeforme (ScHLUTER, 1871) has very fine sigmoidally
curved ribs like the species from Greenland, but apparently no major
ribs are developed (SCHLUTER, 1871-72, pl. 18, figs. 4-5). It differs further
in cross section having a greater whorl height in relation to width, and
more rounded sides.

H. (N.) hoepeni (CoLLIGNON, 1956) is rather similar in cross section
and in suture pattern to the species from Greenland, but differs in
sculpture, having less curved ribs and no major ribs.

I have established a new species on the material from Greenland
because of the constant, though small, differences from H. (N.) ramosum
which is apparently the most closely related species.

Stratigraphy. H. (Neophylloceras) groenlandicum n. sp. occurs in de-
rived concretions in Danian conglomeratic beds. Scaphites (Discoscaphi-
tes) species which occur together with H. (IV.) groenlandicum n. sp. in
the same concretions suggest a Maastrichtian age. It is thus stratigraph-
ically slightly younger than H. (NV.) ramosum which, according to MaT-
sumoTo (1959¢, p. 4-5, and pers. comm.) ranges from the Turonian to
the Upper Campanian along the West Coast of North America and in
Japan and Sakhalin.

Family TETRAGONITIDAE Hyarr, 1900 sensu WiepMANN, 1962

WricHT (1957, p. L200) ranked the Tetragonitidae Hyart, 1900, as
a family within the superfamily Lytocerataceae. Like BREISTROFFER
(1953) he ranked the Gaudryceratinae SparH, 1927, and Tetragonitinae
Hyarr, 1900, as subfamilies. He referred the genera Tetragonites Koss-
mAT, 1895, Epigoniceras Spatu, 1925 (with the subgenus Saghalinites
WricaTr & Marsumoro, 1954), Pseudophyllites Kossmar, 1895, and
Gabbioceras Hyatrt, 1900, to the subfamily Tetragonitinae.
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Recently Wiepman~ (1962, p. 147) has revised this group. He ranks
Hyarr’s family Tetragonitidae as a superfamily Tetragonitaceae. Ac-
cording to WIEDMANN no forms with sutures intermediate between the
Lytocerataceae and Tetragonitaceae are known. The Gaudryceratidae
and Tetragonitidae are ranked by Wiepmann as families, following
SpaTH (1927) and many others. WiEpMANN includes in the family Tetra-
gonitidae the genera Tetragonites, Saghalinites and Pseudophyllites. Gab-
bioceras is shown to belong to the Gaudryceratidae and Epigoniceras is
considered invalid. WIEDMANN’s systematic arrangement is considered
to be very useful by the writer and is used in the present work.

Species belonging to the genera Saghalinites and Pseudophyllites occur
in West Greenland. The relations between T'etragonites and these genera
are discussed here together with a review of the genus Epigoniceras which
has uncertain status.

SpaTH (1925, p. 29) established the genus Epigoniceras, and Tetrago-
nites epigonus (Kossmat, 1895) was made the type. The new genus was
established by Spatu because he considered that there are significant
morphological differences between the sutures of Tetragonites timotheanus
(Prcrer, 1847), the type species of Tetragonites, and T. epigonus (Koss-
MAT, 1895). SpaTH based his opinion on a suture figured by Kossmar
(1895, pl. 17, fig. 11) and referred by Kossmar to 7. timotheanus. Koss-
MAT’s figure shows a suture with a straight suspensive lobe and four
saddles in the internal suture, whereas 7. epigonus has a suture with a
retracted suspensive lobe and two saddles in the internal suture. The
genus FEpigoniceras has been considered valid in many recent works:
for example by Usnir (1952, p. 54), WricHT & Marsumoro (1954, p.
110), WricHT (1957, p. L203) and by CorrigNoN (1956, p.81), the
previously mentioned differences being quoted. According to WRiGHT
(1957) Tetragonites ranges from the Middle Albian to the Upper Cenoma-
nian and Epigoniceras from the Lower Turonian to the Maastrichtian.

However, HowartH (1958, p. 9) has examinated all the Albian-
Cenomanian and Turonian-Campanian Tetragonites and ‘‘Epigoniceras”
in the British Museum (Natural History) and has reviewed all published
figures of the suture lines. He concluded that recurved, straight and
even ‘“‘upcurved’ suspensive lobes are found throughout the stratigraphi-
cal range and Epigoniceras is invalid.

Marsumoro (1959a, p. 78) agrees with Howarta’s view. He figures
a suture of a specimen of Tetragonites timotheanus, from St. Croix,
Switzerland, which has an internal suture with two saddles and a re-
tracted suspensive lobe showing no morphological differences from
T. epigonus.

WiepmMaNN (1962, text-fig. 31) figures the suture of the lectotype of
T. timotheanus. 1t shows no important differences from 7. epigonus, and
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Howartu’s and Marsumoro’s view is thus justified. The so-called 7.
timotheanus from India-Madagascar with sutures of the type figured by
KossMmAT, is referred by WiEpMANN to a new species, T'. subtimotheanus
(p- 131).

The genus Tetragonites thus includes specimens with a straight or
retracted suspensive lobe and an internal suture with two or more saddles.
The specimens are also characterized by having a moderately evolute
shape. The whorls are depressed or whorl height and width is about
equal. The whorl section is squarish to rounded, most often with the
maximum width near the umbilical shoulder. The shell is smooth. Oblique
constrictions are often present.

The genus Saghalinites was established by Suimizu (1935, p. 181).
Ammonites cala ForBes, 1846, and Saghalinites saghalinensis n. sp. were
referred to the genus and S§. saghalinensis chosen as type species. No
description of S. saghalinensis was given, nor was a holotype designated
and the genus was thus invalid until WricaT & Marsumoro (1954, p.
110) designated Ammonites cala ForBEs, 1846, as the type species and
gave the following diagnosis: “Very evolute and widely umbilicated,
the whorl height increasing slowly. Whorl section rounded octagonal’.
WricHT & MAaTsumoro ranked Saghalinites as a subgenus of Epigoniceras
SpatH which as mentioned above, has since been shown to be invalid.

The suture of Saghalinites cala, as figured by ForsEes (1846, pl. 8,
fig. 4) and by Kossmar (1895, pl. 17, fig. 12) is rather simple with a
retracted suspensive lobe. No internal suture of any Saghalinites species
has so far been described or figured. The Saghalinites species from Green-
land has an internal suture with two saddles, the second one being small
and extremely narrow (text-figs. 23 a—c), differing in that character from
Tetragonites and Pseudophyllites species. 1 rank Saghalinites as a genus
because of the characteristic internal suture and the shape of the shell
(vide WricHT & MAaTsumoro’s diagnosis). As mentioned by CoLLiGNON
(1956, p. 82) and WiepmMaNN (1962, p. 148) the genus Saghalinites must
be an offshoot of Tetragonites.

Pseudophyllites Kossmar, 1895, is also considered by WIEDMANN
(1962, p. 148) to be an offshoot of Tetragonites.

The type species of Pseudophyllites (P. indra (ForBEs, 1846)) differs
from the type species of Tetragonites (T. ttmotheanus (PicteT, 1847)) in
having a smaller umbilical ratio, a maximum width of the inner whorls
at the middle of the sides, a much higher and more rounded section of
the outer whorls and a finely striated surface. It also lacks constrictions
and the sutures are very deeply incised with slightly phylloid termina-
tions to the saddles.

A study of species which have been referred to the two genera
shows an even transition between them, not only in shape, but also
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in cross section of the whorls, and in the characters of sutures and orna-
mentation.

Two species, which may be referred to the Tetragonites- Pseudophyl-
lites group, occur in West Greenland. Unfortunately the shape of the
body chamber of these species is poorly known. One of these species
(P. skout n. sp.) shows in its umbilical ratio and in the character of the
whorl section of the phragmocone, affinity with typical Pseudophyllites
species. Its suture pattern is intermediate between the types of the two
genera. In ornamentation it is most similar to Tetragonites, showing
only weak and scattered growth lines. The other species (Pseudophyllites
sp., p- 42) from a slightly higher level, shows more complicated sutures
and a finely striated surface. I have no doubt that this last mentioned
species must be referred to Pseudophyllites. P. skout n. sp. 1 also refer
to that genus because of the degree of involution and the character of
the cross section of the whorls, although sutures and ornamentation are
not typical. This is supported by a comparison with other Pseudophyllites
species: P. peregrinus SPATH, 1953, P. whangaroaensis MARSHALL, 1926,
which in suture pattern show rather close affinities with the species in
question. The internal suture is known in P. whangaroaensis MARSHALL,
1926 (pl. 21, fig. 11). It has, as P. skout n. sp., one large and one smaller
saddle.

Genus SAGHALINITES Wricatr & Marsumoro, 1954
(Suimizu, 1935 nomen nudum).

Type species. Ammonites cala ForBEs, 1846.

Emended diagnosis. Tetragonitidae with very evolute shell; whorl
height increasing slowly ; whorls slightly depressed ; whorl section rounded
or octagonal; oblique constrictions present; suture simple with trifid
major saddles, a retracted suspensive lobe and two internal saddles.

Saghalinites wrighti n. sp.
Pl 1, fig. 5; pl. 2, figs. 1-5; pl. 3, fig. 1; text-figs. 14-25.

Name. The species is named after Mr. C. W. WricnT, London.

Holotype. MMH No. 9747. Figured pl. 2, figs. 5a—c; text-fig. 19. From
the Oyster-ammonite Conglomerate loc. I1I, Nugssuaq. Maastrichtian.

Diagnosis. Saghalinites of medium size; umbilical ratio 37 to 46/,
in late growth stages; whorl section of the greatest part of phragmocone
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rounded; whorl section of youngest part of the phragmocone and body
chamber octagonal with a flat or slightly concave venter; 6-7 oblique
constrictions present per whorl except for the youngest one or two
whorls, which have no constrictions; mature specimens with a marginal
constricted area at the aperture; suture rather simple with one large
and one small and extremely narrow saddle in the internal suture.

Material. About 470 specimens from the Oyster-ammonite Conglom-
erate loc. I, a few specimens from the Oyster-ammonite Conglomerate
loc. IT and about 60 specimens from the Oyster-ammonite Conglomerate
loc. III, Ntigssuaq. The material is excellently preserved, about 80
specimens showing a complete or nearly complete body chamber.

Measurements.

Shell diameter and ratio between the whorl width and height at last
suture in mature specimens, and in the nearly mature holotype:

Shell diameter Whorl height ‘Whorl width W/H
85 mm 17.5 mm 22.1 mm 1.26
84 -— 18.5 — 21.5 - 1.16
82 - 18.9 - 23.0 - 1.22
79 - 17.0 - 224 — 1.32
74 — 15.6 — c. 19.0 - ?
Holotype 73 - 16.3 — 20.5 - 1.26

Measurements showing variation in size, umbilical ratio, length of body
chamber, and constrictions in 35 mature and juvenile specimens:

Distance

ammoniic  Shell  Umbilical Umbilical Length of from aperture _Con- iy
: < : ody to youngest  stricted
conglom- diameter diameter ratio chamber constriction, peristome approx-
erate loc. ’ imated
about
I 95 mm 43 mm 450/, 240° 600° + +
111 85 - 38 - 45°/, ¢.210° ? + +
I 84 — 39 - 46°/, 235° 595° + ok
I 84 — 37 - 440/, 220° 570° ? +
I 83 — 37 - 459/, 240° 590° + +
I 82 - 35 — 439/, 240° 620° - —
I 82 - 35 - 43°/, 240° 590° — —
I 82 - 35 - 43°/,  ¢.200° c. 620° + ?
111 81 — 36 — 440/, 220° ? — —
I 79 - 32 - 410/, 230° ? ? +
I 79 - 33 - 429/, 220° 610° + —
1 75 — 31 - 410/, 235° 415° - —
1 74 — 30 - 419/, 230° 450° + +

(continued)




32 Tove BIRKELUND VII

Oyster Distance )
ammonite  Shell  Umbilical Umbilical bATgLE ot “to'“,ape”“:" e i?fiﬂfﬁ?
conglom- diameter diameter ratio ('h::n}“)” c((:r;‘s(zrl-li[cltgiisn p::;‘sctneme approx-
erate loc. hont ’ imated
*]11 73 mm 29 mm 400/, 230° 620° — -
IT1 73 - 33 - 459/, 240° 570° — -
I 73 - 30 - 410/, 270° 630° - =
I 72 - 30 - 420/, 250° 600° — -
| 72 - 32 - 449/, 230° 590° = —
I M1 - 30 — 4290/, 260° 380° = =
1 68 — 27 - 400/, 230° 590° = -
I 67 - 27 - 400/, 255° 435° — -
I 66 — 29 - 449, 245° 445° — —
I 65 - 27 - 420/, 255° 485° -
I 64 - 28 - 440/ 240° 510° - —
I 61 - 25 — 39¢/, 2507 430° — —
I 52 - 20 - 389/, 270° 270° —
I 51 — 22 - 439/, 250° 370° = =
I 51 — 19 - 379, c.250° c. 410° — =
[ 51 - 20 - 399, 250° 250° - =
IT1 51 - 19 - 37.%/c 250° 430° = -
I 50 - 20 - 40°/, 260° 320° — —
I 46 — 19 - 419/, 260° 30° — —
I 30 — 12 - 40°/, 270° c. 10° — —
I 29 - 12 - 410/, 250° 0° — -
I 18 — 8 - 44°/, 270° c. 10° -
* Holotype

Description. The size of mature specimens is about 74-95 mm. The
length of the body chamber of these specimens ranges between 200° and
240°. All the mature specimens have a remarkable peristome, showing
a marginal area, 10-15 mm broad, separated from the older part of the
body chamber by a constriction (pl. 3, fig. 1). The marginal area may
indicate the presence of a marginal attachment band as known from
living Nautilus (STENzEL, 1964, p. K69, fig. 52).

Most specimens are not mature. The length of the body chamber of
juvenile specimens range between 230° and 270° in the largest (shell
diameter 60-74 mm) to between 250° and 270° in the smallest (shell
diameter 18-60 mm). In specimens of about the same size the body
chamber may show a wide range of variation (see measurements). The
umbilical ratio ranges from 41 to 46°/, in mature specimens.

In mature specimens there are 6-7 constrictions on each whorl,
except for the youngest whorls, 450°-620°, which have no constrictions.
On internal moulds the constrictions are distinctly impressed, forming
a very faint sinus ventrally and passing the sides and the umbilical
slope rectilinearly, but in a retracted direction. When covered by the
shell-layers, the constrictions are hardly visible.
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14b
14a
15b
15a
ah
/
16
17
19

Figs. 14-20. Saghalinites wrighti n.sp. Cross sections. All from Oyster-ammonite Con-
glomerate loc. I except 19 and 20 which are from loc. III.

20a 200

14. MMH No. 9880. a, x1; b, x4.

15. MMH No. 9881. a, x1; b, x4.

16. MMH No. 9882. x1, body chamber.

17. MMH No. 9883. x1, body chamber.

18. MMH No. 9884. x1, body chamber.

19. Holotype. MMH No. 9747. x1, body chamber.

20. MMH No. 9741. a, b, x1, body chamber of abnormal specimen.

179
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21

22

Figs. 21-22. Saghalinites wrighti n.sp. Oyster-ammonite Conglomerate loc. I.

21. MMH No. 9884. x3, the external suture at a whorl height of 16.5 mm.
22. MMH No. 9885. x 3, the external suture at a whorl height of 11.7 mm.

The whorls are depressed and the whorl section rounded except
for the youngest one or two whorls, which are octagonal with a flattened
or concave venter and a flattened ventrolateral area, forming an obtuse
angle with the venter and the sides. The umbilical slope also forms an
obtuse angle with the sides. Specimens from the Oyster-ammonite Con-
glomerate loc. I1I often show a slightly more concave venter than spec-
imens from the Oyster-ammonite Conglomerate loc. I. Thus, all spec-
imens from loc. 111 are at least as concave as the specimen shown in
text-fig. 19, whereas only a small part of the very large collection from
loc. I have a similar concavity (text-fig. 17-18), the remainder have a
more evenly rounded venter as in the specimen shown in text-fig. 16.
In pl. 1, fig. 5 and text-fig. 20 an abnormal specimen from the Oyster-
ammonite Conglomerate loc. I1I is shown in which the venter is extremely
concave. The difference in cross section of some of the specimens from
the two localities is too insignificant for distinguishing two subspecies.
The difference may be due to a slight difference in geological age.

The surface is smooth except for very weak growth lines, visible
in well preserved specimens. The growth lines form a sinus ventrally
and are retracted laterally.

The external suture is rather simple with lobes and saddles of
about the same width. The lobes decrease gradually in size from the
external lobe to the first auxiliary lobe. The lateral lobe is bifid and the
first auxiliary lobe trifid. The first lateral saddle is large with three
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23e

23a

N |
’\f\}j L A
24
Iigs. 23-25. Saghalinites wrightt n.sp.
23. MMH No. 9886. Ontogeny of sutures. o, x8, at a whorl height of 1.7 mm;

b, x8, at a whorl height of 2.1 mm; ¢, x8, at a whorl height of 3.3 mm;

d, x8, at a whorl height of 5.8 mm; ¢, x8, at a whorl height of:6.5 mm.
Oyster-ammonite Conglomerate loc. I.

MMH No. 9887. x 24, suture at a whorl height of 0.3 mm. Oyster-ammonite
Conglomerate loc. I.

. MMH No. 9888. x4, traces of so-called attachment ligaments between'_the
siphuncle and the shell. Oyster-ammonite Conglomerate loc. II1.

24,

3*
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branches of the same size. The second lateral saddle is a smaller reproduc-
tion of the first. The suspensive lobe is very retracted and has up to 6
auxiliary lobes and saddles rapidly decreasing in size. The internal
suture has a deep dorsal lobe and a narrower lateral lobe which is about
half as deep. Two saddles are developed, the second being small and
already extremely narrow in early growth stages. The ontogeny of the
sutures is shown in text-figs. 23-24.

Text-fig. 25 shows a very characteristic structure visible ventrally
on well preserved internal moulds. Similar structures are described as
traces of attachment ligaments between the siphuncle and the shell by
GrANDJEAN (1910, p. 502-503) and i.a. later by Horper (1955) and
VogeL (1959, p.510-511). In the present species the traces consist of
longitudinal striae closely connected with the minor incisions of the
ventral saddle and distinctly visible all the way between the ventral
saddles. The longitudinal striae converge slightly adapically. Especially
in the adoral part of the area between two succeeding ventral saddles,
the longitudinal striae are connected by fine transverse, slightly back-
ward curved, striae, called suture-‘‘Schleppstreifen”” by HOoLpER (1955,
p- 374).

Affinities. The present species is a very distinct new species. It is
related to Saghalinites nuperus (vax Horpen, 1921, p. 13, fig. 8; pl. 3,
figs. 3-4) (compare also CoLLIGNON, 1956, p. 95, pl. 11, figs. 1, 1a-b) in
the character of the constrictions, which are retracted in the same way
in both species, but the present species differs in its octagonal whorl
section and in having no constrictions on the youngest whorls.

According to Professor T. Matsumoto (verb. comm.) the constric-
tions characterizing the present species ally it to an undescribed Saghali-
nites species from the Santonian of Japan, in which the constrictions
are weak and infrequent throughout life. That species differs, however,
like S. nuperus, in having a subrounded whorl section and in its more
involute shape.

Saghalinites cala (ForBEs, 1846, p. 104, pl. 8, figs. 4a—c) (compare
also Kossmar, 1895, p. 136, 163, pl. 17, figs. 12a-d) is very similar in
shape and whorl section to the species described here but differs in having
sigmoidally curved constrictions, and in having constrictions on all the
whorls. Also the poorly known S. cala var. zeugitana (PERVINQUIERE,
1907, p. 79, pl. 3, figs. 30a—b) (= S. zeugitanus PERVINQUIERE in SHIMIZU
(1935, p. 181)) differs in the character of the constrictions.

Stratigraphy. Saghalinites wrighti n. sp. occurs in derived concretions
in Danian conglomeratic beds. Scaphites (Discoscaphites) species have
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been collected together with S.wrightt n. sp. in the same concretions,
indicating presumably a Maastrichtian age. The related S. nuperus occurs
in Madagascar (CorLrigNON, 1956, p. 95), in Pondoland (vanx HoEPEN,
1921, p. 13; Spartn, 1922, p. 119) and in Japan (Tetragonites cfr. cala
in YaBE, 1915, p. 16, pl. 1, fig. 7; pl. 3, fig. 2) in Santonian, Campanian,
and possibly Maastrichtian deposits.

Genus PSEUDOPHYLLITES Kossmar, 1895
Type Species. Ammonites indra ForsEs, 1846.

Emended diagnosis. Tetragonitidae with a moderately evolute shell
in the early growth stages, more involute in late growth stages; whorl
height increasing rapidly; early whorls depressed and squarish, often
with the maximum width near the middle of the sides; cross section of
body chamber rounded and compressed, or whorl height and width
equal; surface often finely striated; constrictions absent; sutures finely
divided with asymmetrically trifid or asymmetrically bifid major saddles
with slightly phylloid terminations; suspensive lobe retracted.

Pseudophyllites skoui n. sp.
Pl. 3, figs. 2-6; text-figs. 26-33.

Name. The species is named after Preparator Kristiax Skou.

Holotype. MMH No. 9751. Figured pl. 3, figs. 4a-b; text-fig. 29. From
Scaphitesnaesen, Nugssuaq. Upper part of the Lower Campanian.

Diagnosis. Pseudophyllites of rather small size; umbilical ratio about
259/, in late growth stages; whorl section of phragmocone slightly
depressed and squarish with the greatest width near the middle of the
sides; obscure growth lines visible on the surface; sutures rather simple
with only slightly discernible phylloid terminations; internal suture
with two saddles, the second being smaller than the first.

Material. Nugssuaq: 24 specimens from Brudkleft at Ikorfat, 550
625 m above sea-level; one specimen collected at Breccienzsen, Ikorfat,
700 m above sea-level; 19 specimens from Scaphitesnaesen, 536-540 m
above sea-level. Most specimens have only the phragmocone or parts
of the phragmocone preserved.
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Measurements.
Phragmocone figured text-fig. 26. Ikorfat.

Shell Whorl ‘Whorl . Umbilical Umbilical
diameter height width W/H diameter ratio
0.7 mm 0.5 mm 0.8 mm 1.60
11 - 0.5 — 0.7 - 1.40
1.5 - 0.6 — 0.8 — 1.33
2.2 - 0.8 — 1.0 - 1.25
29 - 1.0 - 1.4 - 1.40 1.1 mm 389/,
4.0 - 1.4 - 1.9 - 1.36 1.5 - 389/,
54 - 2.0 - 2.5 — 1.25 1.8 - 33,
7.7 - 3.3 — 40 - 1.21 2.5 — 329/,
11.3 - 49 - 5.8 - 1.18 3.0 — 79,
17.0 — 7.7 - 8.6 — { B 1) 4.3 — 259/,
25.0 — 11.3 - 12.9 - 1.14 6.2 — 259/

180° between the measurements, beginning within the innermost whorl.

Phragmocone figured text-fig. 27. Tkorfat.

Shell Whorl Whorl i Umbilical Umbilical
diameter height width W/H diameter ratio
4.7 mm 1.9 mm 2.4 mm 1.26 1.8 mm 389/,
6.8 — 2.7 - 3.4 — 1.26 2.2 - 329/,
9.9 - 4.4 — 5.3 — 1.20 2.8 — 289/,
14.6 — 6.7 - 7.4 - 1.10 3.7 - 259/,
22.3 - 10.3 - 11.5 - 1.12 5.5 - 259/,

180° between the measurements, beginning within the third whorl.

Phragmocone figured text-fig. 28. Scaphitesnaesen.

Shell Whorl Whorl N Umbilical Umbilical
diameter height width W/H diameter ratio
1.4 mm 0.7 mm 0.9 mm 1.29

2.0 - 09 - 11 - 1.22

3.0 - 1.2 - 1.5 - 1.25 1.1 mm 379/,
4.2 - 1.7 - ? ? 1.4 - 339/,
5.8 - 2.3 - 3.0 - 1.30 1.9 - 339,
8.3 - 3.6 - 42 - 1.17 2.6 - 319,
12.2 - 5.3 - 6.1 - 1.15 3.3 - 279,
18.2 - 8.1 - 89 - 1.10 4.6 - 259/,

180° between the measurements, beginning within the second whorl.

Measurements of holotype:

Shell diameter: 40.8 mm

Umbilical diameter: 10.4 mm
Umbilical ratio: 259/,

Whorl height at last suture: 10.1 mm
Whorl width at last suture: 11.3 mm
W/H: 1.12
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Figs. 26-30. Pseudophyllites skoui n.sp.

26. MMH No. 9889. a, x1; b, x4. Cross section of phragmocone. Brudkleft at
Ikorfat, 550 m above sea-level.

27. MMH No. 9890. x1, cross section of phragmocone. Brudkleft at Ikorfat,
625 m above sea-level.

28. MMH No. 9891. x1, cross section of phragmocone. Scaphitesnesen, 536 m
above sea-level.

29. Holotype. MMH No. 9751. x 8, part of the external suture at a whorl height
of 10.1 mm. Scaphitesnaesen.

30. MMH No. 9892. x8. a, suture at a whorl height of 4.4 mm; 4, internal suture
at a whorl height of 5.1 mm. Scaphitesneasen, 538-540 m above sea-level.

Description. The shell diameter of the largest specimen is about
60 mm. This specimen is the only one which can be shown to be mature.
Eleven specimens, the phragmocones of which range in diameter from
10.2 mm to 30.7 mm are juvenile. The remainder are so fragmentary
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that it is impossible to find out if they are mature or not. The umbilical
ratio decreases from early to late growth stages, ranging from about
389/, at shell diameters of about 3-4 mm to about 25°/, at later growth
stages.

The whorls of the phragmocone increase rapidly in size. The section
of the innermost 1!/, whorls is rounded. The ventral side of the younger
part of the second whorl becomes gradually flatter and the younger
whorls are flattened both ventrally and laterally resulting in a sub-
rectangular section. The whorls of the phragmocone are always depressed,
the width being considerably greater than the height in early growth
stages and slightly greater in later growth stages. In the earliest 3-4
whorls the maximum width is at or just exterior to the umbilical shoulder.
In younger whorls the greatest width is near the middle of the sides.
The umbilical slope forms an obtuse angle with the sides.

Three of the figured specimens (pl. 3, figs. 4-6) show the body cham-
ber. The length of the body chambers of these specimens is about 260°.
The relative length of the body chamber seems to decrease slightly as
the individual matures, one smaller specimen (shell diameter about
30 mm) showing a body chamber of 270°. All the preserved body cham-
bers are crushed, the exact character of the cross section is thus unknown.
It seems, however, to be more rounded than that of the phragmocone.

The surface appears smooth in most specimens. A few well preserved
specimens show fine growth lines passing straight up the umbilical wall.
At the umbilical shoulder they bend forward and pass across the sides
and venter where they are slightly curved forward. Additionally the
sides may be finely strigated (pl. 3, figs. 3a-b).

The external suture is less incised than in most other Pseudophyllites
species. The lobes and saddles are of nearly equal width. The lobes de-
crease evenly in size from the venter to the umbilicus. The lateral lobe
is bifid and the first auxiliary lobe is asymmetrically trifid. The first
lateral saddle is large and asymmetrically divided into two main branches,
the outer branch being most developed. The second lateral saddle is
slightly smaller than the first and also bifid, but with the inner branch
most developed. The suspensive lobe is retracted and has up to six
auxiliary lobes and saddles. The internal suture has a deep dorsal lobe
and a lateral lobe about 2/; as deep as the dorsal lobe. Two internal
saddles are developed, the second being half as large as the first.

No difference between the specimens from Scaphitesnaesen and
the specimens from Ikorfat can be shown, either in shape or in com-
plexity of the suture lines.

Affinites. The species seems rather closely related to Pseudophyllites
peregrinus SPATH, 1953 (p. 7, pl. 1, figs. 6-9). Thus, it is very similar to
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Figs. 31-33. Pseudophyllites skou: n.sp. External sutures.

31. MMH No. 9750. x 8, at a whorl height of 8.8 mm. Scaphitesneesen.

32. MMH No. 9749. x6, at a whorl height of 10.7 mm. Brudkleft at Ikorfat.

33. MMH No. 9893. x4, at a whorl height of 14.0 mm. Brudkleft at Ikorfat,
560 m above sea-level.

that species in whorl section and in umbilical ratio, but differs in its
smaller size, in its less incised sutures, and in having no distinct striae
developed.

MarsHALL (1926, p. 152, pl. 20, fig. 1; pl. 29, figs. 3-5) described a
Pseudophyllites, which he referred to P.indra (ForBEs), but which later
Spatu (1953, p. 7, with a query) and CorriaNoN (1956, p. 92) referred
to P. peregrinus SPATH. Plaster casts of MARSHALL’s types and a phrag-
mocone, showing the inner whorls, kindly presented to the Mineralogical
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Museum in Copenhagen by Dr. C. A. FLEMING, New Zealand Geological
Survey, confirms the close relations between P. peregrinus and the pre-
sent species.

Tetragonites ? garuda (ForBEs, 1846) has been referred to Pseudo-
phyllites by Kossmar (1895, p. 138) and by Spatu (1953, p.7) and to
“Epigoniceras” (= Tetragonites) by CoLLiGNON (1956, p. 88). It seems to
be intermediate between the two genera. It is more closely related to
Tetragonites in suture pattern and in umbilical ratio than the present
species (see StoLiczkA, 1865, p. 149, pl. 74, figs. 5a-b).

Pseudophyllites ? subepigonus (Bonm, 1909, p. 52, pl. 1, figs. 5a-b;
10a—c) is poorly known (only the inner whorls are known). The whorl
section of this species seems to differ from the present species in having
the maximum width closer to the umbilical shoulder.

Stratigraphy. Pseudophyllites skout n. sp. occurs in the upper part of
the Lower Campanian, together with Baculites obtusus MEEx s. 1., in
Scaphitesnesen, and in the upper part of the Upper Campanian, to-
gether with Hoploscaphites ikorfatensis n. sp., at Ikorfat. P. peregrinus
SpatH, the most closely related species, has been recorded from the
Antarctic by Spatu (1953, p. 53), from Madagascar by CorrLicNoN (1956,
p- 94) and from New Zealand (P.indra in MarsHALL, 1926, p. 152) in
Campanian and possibly in Santonian and Maastrichtian deposits.

Pseudophyllites sp.

Pl 3, fig. 7; text-fig. 34.
Material. Nugssuaq: one displaced incomplete specimen with a well
preserved phragmocone from Niaqornat and one barely determinable
specimen from Vestre Konglomeratklaft, 165 m above sea-level. A small
juvenile specimen from Vestre Konglomeratklaft, 200 m above sea-level,
possibly also belongs to this species.

Measurements. Specimen figured pl. 3, fig. 7; text-fig. 34. At a phrag-
mocone diameter of 28.6 mm:
Whorl height: 14.2 mm; whorl width: 15.0 mm; W/H: 1.06; umbilical ratio 23°/,.

Description. The preservation of the specimens is extremely poor and
no satisfactory description can be given.

The figured specimen shows the inner part of a phragmocone. A
fragmentary younger part of this phragmocone is also preserved, showing
that the diameter of the phragmocone exceeded 55 mm. The whorl sec-
tion of the exposed part of the phragmocone of the figured specimen
is rounded and slightly depressed, the whorl width being slightly greater
than the height (text-fig. 34b). The umbilical ratio is about 23°/,. On a
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Fig. 34. Pseudophyllites sp. MMH No. 9754. a, x6, the external suture at a whorl
height of 8.1 mm; b, x1, cross section. Niaqornat.

small part of the surface the shell is preserved, showing extremely fine
striae. The suture is very incised with lobes decreasing evenly in size
from the venter to the umbilicus. The lateral lobe and the first auxiliary
lobe are very constricted, the lateral lobe being bifid, and the first auxil-
iary lobe asymmetrically trifid. The first lateral saddle is large and
asymmetrically divided into two main branches. The outer branch is
much larger than the inner and is additionally so deeply divided into
two branches, that the saddle acquires an asymmetrically trifid outline.
The second lateral saddle is smaller than the first and asymmetrically
bifid with the inner branch most developed. The suspensive lobe is re-
tracted and has five auxiliary lobes and saddles. The internal suture is
not known.

The other specimen referred to this species is even more fragmentary
than that described above, it shows a similar shape and suture.

Affinities. The phragmocone from Niaqornat differs from that of
Pseudophyllites skout n. sp. in its greater size, its slightly more rounded
whorl section, in having more incised sutures, and in its finely striated
surface.

The phragmocone seems rather closely related to P. itndra (ForBES)
both in cross section, sutures, and sculpture. The material is, however,
too poorly preserved for any final determination.

Stratigraphy. The species occurs in Vestre Konglomeratklgft above
layers from the uppermost Campanian containing Scaphites (Hoplo-
scaphites) greenlandicus DoNovaN. A Maastrichtian age may be sugges-
ted. The specimen from Niaqornat may be derived from badly exposed
overlying Maastrichtian deposits.
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Family BACULITIDAE Mgk, 1876
Genus BACULITES Lavmarck, 1799

Type Species. Baculites vertebralis LLAMARCcK, 1801 *.

Emended diagnosis. Baculitidae with initial coil of one or two whorls
followed by a straight shaft; cross section subcircular, elliptical, ovate
or acute, the venter often more narrowly rounded than the dorsum;
aperture with a short dorsal projection and a longer ventral projection;
shell smooth (except for growth lines) or with curved ribs, rursiradiate
dorsolaterally, prorsiradiate ventrolaterally; the lateral sinus of the ribs
often thickened into curved bullae or blunt nodes; suture with sym-
metric saddles, auxiliary elements absent.

Measurements. Whorl height, whorl width and the degree of tapering
are measured. Additionally, the number of ribs for a given whorl height
is indicated. By indicating whorl width in relation to the same whorl
height in several species I show the range of variation of whorl width
to whorl height directly. The range of variation in individual specimens
is shown by drawings of cross sections. The degree of tapering at a
given whorl height is always measured immediately adapically to the
whorl height in question. The number of ribs for a particular whorl
height has also been counted adapically from the whorl height in question.

Morphology. There is wide morphological variation in the baculites,
and a great number of specimens are necessary for satisfactory descrip-
tion. Measurements show that the degree of tapering of the shell changes
between juvenile and mature stages, and that there is some variation
at equivalent stages. Also, it appears that there are some ontogenetic
changes in whorl section, and that the whorl ratio may vary consider-
ably in specimens of similar size.

Growth lines are visible on baculites with well preserved shell
(pl. 5, fig. 4; pl. 11, fig. 1). The growth lines show no ontogenetic change
in Baculites obtusus MEEK s. 1., the only species from Greenland with
well preserved juvenile growth lines.

Commonly, the peristome is simple, but some species from Green-
land have a flared peristome as shown in pl. 13, figs. 2a—c. It is remark-
able that several specimens have flared peristomes in the juvenile stages
(pl. 9, figs. 3a—c).

In all species from Greenland, the ribs on the surface of the shell
seem to conform with the growth lines. The development of the ribs and

* WricHT (1957, p. L218) inadvertently indicated Baculites wvertebralis
DerraNcE, 1830, as the type species.
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all the characters connected with these, is of great systematic value,
though the variation in these characters may again be rather wide.

The sutures are of limited value for specific determination, but the
degree of incision, and the general form of lobes and saddles make it
possible often to refer a specimen to a particular group of related Baculites
species.

Evolution. The earliest baculites, from the Turonian, are small with
rather simple sutures. They gave rise to a great complexity of species,
the inter-relations of which are not yet explained except for a few
lineages.

The baculites from California show certain evolutionary trends.
According to Marsumoro (1959b, p. 112), all the Californian Lower
Senonian baculites have simple sutures very similar to those of Scipono-
ceras bohemicum (Frirscu) which they resemble also in size and cross
section. They have a Pacific or Indo-Pacific distribution, and some of
them are rather closely related to species from the Western Interior of
the United States. In the Campanian and Maastrichtian a general
evolutionary series from relatively simple to complex sutures can be
recognized. This is exemplified by Baculites chicoensis Trask from the
Lower (to Middle?) Campanian, B. occidentalis MEEK from the Upper
Campanian and B. rex ANpDERsoN from the Maastrichtian (and possibly
uppermost Campanian). It should be noted, however, that additional
species with a different suture pattern occur together with these. Ac-
cording to Marsumoto, baculites with simple or simplified(?) sutures
(e.g., B. columna MorTON) occur again in beds of late Cretaceous age in
California.

Basing their studies mainly on baculites from Japan, Marsumoro
& OBATA (1963b, p. 101-103) gave a more detailed outline of the evolu-
tion of the baculitid species in the Indo-Pacific region and related areas.
The Upper Turonian Sciponoceras intermedium Marsumoro & OBATA
is an immediate ancestor of the Coniacian Baculites yokoyamai Toxu-
NAGA & SHmmizu. From B. yokoyamai at least three evolutionary lines
are recognized. The first is from B. yokoyamai, through B. bailey Woops
and B. inornatus MEEK, to B. vertebralis LLAMARCK, in which slow ta-
pering, a subelliptical cross section and a nearly smooth surface are re-
tained. It seems to have led to various offshoots (Baculites kirki MAar-
suMotTo, B. chicoensis TrASK, B. anceps LAMARCK, B. occidentalis MEEK,
B.regina OBaTA &MATsumoro and possibly B.teres ForBEs and B. columna
Morron). The second line is from B. yokoyamat, through B.uedae MaTsu-
moto & OBATA and probably B. hochstettert L1EBUS, to B. rex ANDERSON,
in which there is more rapid tapering and complication of sutures. The
third line is from B. yokoyamat, through B. boulei CoLLIGNON, B. capensis
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Woobs and B. tanakae MaTsumoTo & OBATA, to B. lomaensis ANDERSON,
in which tubercles are acquired and strengthened. Most of the species
from Japan are Indo-Pacific, some are endemic and a few are cosmo-
politan. Species common to California and Japan constitute the highest
percentage of the whole fauna and it is evident that there was an
intimate connection between the faunas of California and Japan during
the Upper Cretaceous.

It is rare for species to be common to the Pacific and the Gulf and
Atlantic regions. Only two species, Baculites columna MorToN and B.
lomaensis ANDERSON, occur in both regions.

Evolutionary series in the baculites from the Western Interior of
the United States have been particularly considered by Dr. W. A. Cos-
BAN in a number of recent publications (CoBBaN, 1951¢; 1952a; 1958;
1962a; 1962b) and in personal communications.

The sutures of Coniacian-Santonian baculites from this region are
fairly simple, like those of B. codyensis REEsIDE (1927a, pl. 2) as are
also those from the Lower Campanian. During the Upper Campanian
the sutures become more and more complex. Comparison of the sutures
of B. perplexus CoBBAN (1962b, text-fig. 1¢), B. gregoryensis CoBBAN
(1951 ¢, text-fig. 12), and B. rugosus CoBBAN (1962a, text-fig. 1¢), shows
this increasing complexity. However, the youngest Upper Campanian
baculites gradually develop somewhat less complicated sutures than those
of B. rugosus, although they are still of the same type. The sutures of
some of the species of this series have been illustrated by CoBax (1962 a,
text-fig. 1). There is also a slow decrease in size from B. rugosus to the
last representative of this series, B. eliast CoBBAN, from the uppermost
Campanian. B. baculus MEEK, a species with rather simple sutures,
migrated into the area from the south in the uppermost Campanian.
During the Maastrichtian larger baculites with more complex sutures
developed from B. baculus, notably B. grandis HarL & MEEk, and B.
clinolobatus Erias. After the extinction of B. clinolobatus, only small
baculites with rather simple sutures, are known from the younger
Maastrichtian.

Species with different suture patterns are also known from the same
horizons of the Western Interior region. B. asper MorToN and B. cody-
ensis REESIDE, both species with simple sutures, are accompanied by
baculites with extremely complex sutures with strongly asymmetric
bifid saddles. CosBaN (1952a) referred these to the new genus Pseudo-
baculites. Similarly, B. eliast CoBBAN, with its complex sutures, occurs
with B. baculus MEEK, a species with rather simple sutures. Most of
the baculites of the Western Interior region are endemic, but certain
connections can be shown with the Gulf area, and, during Lower Seno-
nian times, with more distant regions.
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The baculites of other regions, e.g., the Mexican Gulf area, the
coastal plains of the Eastern United States, Europe, and areas in the
southern hemisphere, are either very scarce, or the sequences are very
incomplete, or no recent studies have been made. In all cases our knowl-
edge is too poor to be certain of any evolutionary series.

According to Marsumoro (1959b) evolutionary changes in the
sutures of baculites from California and from the Western Interior of
the United States are similar but not identical. He suggested that the
forms evolved in parallel in the two provinces. Also Marsumoro &
OBaTA (1963Db) explain the presence of Indo-Pacific species resembling
species from North American Interior-Gulf Coast provinces by parallel
evolution.

In the Upper Campanian of the Western Interior of the United
States some mature baculites have a flared peristome, as shown in the
figures of B. asperiformis MEEK, in CoBBAN (1962b, pl. 106, figs. 14-16).
B.rex AxpersoN from the Lower Maastrichtian (Upper Campanian ?)
of California, and specimens related to the European B. anceps LAMARCK
from the Upper Campanian of the same area, also show this feature
(Matsumoro, 1959b, p. 140, pl. 40, figs. 1a—c). Thus it seems that this
character developed in just the same way about the same time in dif-
ferent faunal provinces.

To some extent there are also parallel changes in size of the baculites
in different faunal provinces, the largest occurring during Upper Cam-
panian-Lower Maastrichtian times.

The baculites from West Greenland are closely related or identical
with species from the Western Interior of the United States, except for
the scarce material from the late Upper Campanian which seems to be
related to European species. Species from the Santonian (B. nugssuagen-
sis n. sp., B. codyensis REESIDE s.1.) are rather small and have simple
sutures. The baculites of late Lower Campanian age (B. obtusus MEEK
s. L., B. cf. harest REEsSIDE) are slightly bigger and have rather more
complex sutures, and some specimens have a flared peristome. The rapid
evolution of large baculites during the Upper Campanian and lowermost
Maastrichtian in the Western Interior of the United States cannot be
traced in West Greenland where either deposits of that age are lacking
or only European baculites occur. The few specimens from the Maas-
trichtian of West Greenland (B. cf. meeki Erias) are rather small with
simple sutures.

Because of the wide range of variation within the baculites, and
largely because of the absence of distinctive diagnostic characters, the
species are interpreted here in a very broad sense.
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Baculites nugssuagensis n. sp.
PL 4, fig. 1; pl. 5, figs. 1-4; pl. 6, figs. 1-2; text-figs. 35-41.

Holotype. MMH No. 9755. Figured pl. 4, figs. 1a—c, text-figs. 35a—e.
From Tuperssuartd, 47 m west of dolerite sill A, 10 m above sea-level.
Lower Santonian.

Diagnosis. Baculites of medium size; tapering slightly; whorl section
elliptical to ovate; surface smooth or with faint ribs; 3 to 7 lateral
ribs and 3 to 8 ventral ribs per whorl height when visible; sutures simple
with a narrow lateral lobe and broad, squarish to slightly trapezoidal
lateral saddles.

Material. Nugssuaq: about 200 specimens are available, many only
fragmentary, from a coast section at Tuperssuartd, collected 7 to 87 m
west of dolerite sill A, 2 to 12 m above sea-level. The beds dip slightly
to the west so that the specimens from the western part of the section
are stratigraphically younger. Additionally, one displaced specimen from
Danienklsft, Tunorssuaq, probably belongs to this species.

Measurements.
Number Number
Number ; ; of ventral of lateral
of w l:lOI‘l Wporl W/H Tapering ribs per ribs per
specimens height Fidfh whorl whorl
height  height
1 32.0 mm 22.0 mm 0.69 1° 7
1 30.0 — 20.0 - 0.67 2°
4 26.0 — 18.0-19.0 - 0.69-0.73 4°-5°
4 2540 - 15.5-171 - 0.65—-0.71 5° c.5 c.d
3 22.0 - 13.9-15.4 - 0.63-0.70 4°-5° 4-6 3-4
7 20.0 - 13.0-14.0 — 0.65-0.70 2°-4° c. 7 3-4
6 18.0 — 11.6-12.5 - 0.64-0.69 2°-3° 3-4 7
8 16.0 - 10.0-11.0 - 0.63-0.69 2°-4° 5-6
9 14.0 - 9.0-10.0 - 0.64-0.71 2°-5° 6—8
5 12.0 - 7.6— 8.6 -— 0.63-0.72 4°-5° 6-7
2 10.0 - 6.2— 7.5 - 0.62-0.75 4°-5° c. 6
1 8.0 — 5.8 - 0.73 4° 5
3 6.0 — 43— 5.0 - 0.72-0.83 5°—6° 5

All from Tuperssuarta.

Description. The largest specimen has a whorl height of 32 mm at the
younger part of the body chamber, but most specimens are much smal-
ler. The largest septate whorl height is 28 mm. Tapering is slight, greatest
(5° to 6°) at whorl heights of about 6 mm and somewhat less (2° to 5°)
at greater whorl heights. Where whorl heights reach 30 mm to 32 mm
the tapering decreases to 1° to 2°. From the smallest whorl height ob-
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Figs. 35-36. Baculites nugssuagensis n.sp. Tuperssuartd, 47 m west of dolerite sill A.
35. Holotype. MMH No. 9755. a—d, x1, cross sections; e, x3, suture at a whorl
height of 20.7 mm.
36. MMH No. 9761. a, b, x1, cross sections; ¢, x4, suture at a whorl height of
17.0 mm.

35d

served (6 mm) to about 15 mm the whorl section is subelliptical, the
venter being only slightly more narrowly rounded than the dorsum.
At greater whorl heights the venter is a little narrower and very weak
and shallow longitudinal depressions may be developed on both sides
of the siphonal area. The dorsum is always evenly rounded and the max-
imum width is slightly closer to the dorsum than to the venter.

The growth lines (pl. 5, figs. 4a-b) form a rather deep rounded sinus
dorsolaterally, a low rounded projection dorsally and a more marked
rounded ventral projection. Weak ventral ribs can be seen on most of
the specimens, 4 to 8 per whorl height. The sides are smooth or have
only weak ribs or undulations. These may be visible as early as the ven-
tral ribs, but are usually more prominent at greater whorl heights. At
the maximum whorl height the lateral ribs are as pronounced as the
ventral. The number of lateral ribs per whorl height may be the same or

179 4
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Figs. 37-41. Baculites nugssuagensts n.sp.

37. MMH No. 9894. x1, cross section. Tuperssuarta, 48 m west of dolerite sill A.

38. MMH No. 9757. x1, cross section. Tuperssuarta, 30 m west of dolerite sill A.

39. MMH No. 9760. a, b, x1, cross sections; ¢, x3, suture at a whorl height of
20.1 mm. Tuperssuarta.

40. MMH No. 9758. x4, suture at a whorl height of 12.8 mm. Tuperssuarta,
75 m west of dolerite sill A.

41. MMH No. 9895. a, x1, cross section; b, x4, suture at a whorl height of
7.4 mm. Tuperssuarta, 30 m west of dolerite sill A.

less than the number of ventral ribs. The lateral ribs show no kind of
thickening, but they vary from being just visible to more distinct and
broader. The distance between them is extremely variable.

The suture is relatively simple with rather narrow lobes and broad
saddles. The lateral lobe and the umbilical lobe are as deep or slightly
deeper than the ventral lobe, and both have a prominent but simple
median minor saddle. The lateral lobe may be slightly constricted just
above the major lateral branches especially in later stages. First and
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second lateral saddles are nearly equal in size, bifid, and squarish to
slightly trapezoidal in general outline.

Two specimens have less incised sutures than the others and a lat-
eral lobe of the same width as the first and second lateral saddles (text-
fig. 36¢). They do not differ in other characters.

One specimen (pl. 6, figs. 1a—c, text-figs. 39a—c), which is only ten-
tatively referred to this species, has a more slight tapering, more pro-
nounced longitudinal depressions on both sides of the venter, and less
incised sutures than typical specimens.

Affinities. The species has close affinity with Baculites mariasensis
CosBAN, 1951. According to CoBBAN (1951¢, p. 818) B. mariasensis is
smaller, but new collecting of that species from Wyoming shows that
accasionally it may be equal in size to the largest specimen of B. nugssua-
gensts n. sp. from Tuperssuartd. The tapering of B. mariasensis is less
pronounced except in early stages (at whorl heights of less than 10 mm)
where it is the same. The relation between whorl height and width is the
same. The type specimen of B. mariasensis (CoBBAN, 1951 ¢, pl. 118, fig.
12, text-figs. b, 6) shows a narrower venter than the specimens from
Tuperssuartd. Examination of a great number of specimens from the
type locality of B. mariasensis, and from other localities of similar age
in the Western Interior of the United States, confirms that most of the
specimens have a rather narrowly rounded venter similar to that of the
type specimen, although some with a broader venter also occur. Many
specimens from the type locality of B. mariasensis have more distinct
ventrolateral longitudinal depressions than those from Tuperssuarta.
However, specimens of B. martasensis collected from localities older than
the type locality, and some from beds of the same age, have cross-
sections which are more like those of specimens from Tuperssuarta,
specimens with a broadly rounded venter and extremely weak ventro-
lateral longitudinal depressions being predominate. The sculpture of
B. mariasensts is similar to that of specimens from Tuperssuartd as are
the sutures though these are a little less complicated.

As mentioned in the description, one questionable specimen from
Tuperssuartd differs from others in a more slight tapering, more pro-
nounced longitudinal depressions, and less incised sutures. This excep-
tional specimen is more close to B. mariasensis than the other specimens
from that locality. The exact position in the section of this specimen is
unknown.

The species also resembles B. codyensis REEsiDE, 1927 s.1., but
differs from it in whorl section, the dorsum being flatter in B. codyensis,
and in sculpture, B. codyensis having stronger lateral ribbing.

4*
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Stratigraphy. The inoceramids which occur near the baculites at
Tuperssuartd show that this locality may be referred to the Lower
Santonian. Scaphites fragments, referable to Clioscaphites (described
p- 135) confirms this. Accordingly, the baculites from this locality are
stratigraphically much younger than B. mariasensis. No differences have
been noticed between the stratigraphically younger specimens from the
western part of the section and the older ones from the eastern part.

Baculites codyensis REesipE, 1927 s. 1.

Pl 6, figs. 3-5; pl. 7, fig. 1; text-figs. 42-45.

1927a Baculites codyensis REESIDE, p. 4, pl. 2, figs. 6-19.
1952  Baculites codyensis REEsIDE: CoBBAN & REESIDE, chart 10 B.

Holotype. Yale Peabody Museum, catalogue No. 6408. Figured by
REESIDE, 1927 a, pl. 2, figs. 6-10. From Cody Shale, 800 feet above base,
near Cody in Park County, Wyoming.

Emended diagnosis. Baculites with a rather small shell; tapering
slight; whorl section elliptical in juvenile stages, later ovate with a broad
flattened dorsum and a more narrowly rounded venter; ribs weak or
strong, rather closely set, lateral ribs strongest in the dorsolateral sinus,
2 to 6 lateral ribs and 4 to 7 ventral ribs per whorl height; suture simple
with a narrow lateral lobe and usually with broad, squarish saddles.

Remarks. REesIDE (1927a) refers only strongly sculptured specimens
to this species. By further study of enlarged collections from the type
area, and from other regions in the Western Interior of the United States,
Dr. W. A. CoBBAN has shown (personal communication) that the typical
Baculites codyensis develops into generally more weakly ribbed forms,
which occur in slightly higher levels. Because of the range of variation
this late form is not separated from the typical early form.

The material from Greenland, described below, comprises only the
late weakly sculptured form.

Material. Nugssuaq: 10 rather well preserved specimens and several
poorly preserved fragments from Sgndre Baculitetsklgft and a few frag-
ments from Nordre Baculitetskleft. Additionally, some fragments from
the Baculites-Inoceramus beds in the Scaphitesnsesen section, 519-523 m
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