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Abstract Acanthoceratid ammonites occur not rarely from the Cretaceous of the
Oyubari area, central Hokkaido and some of them were described previously. We
give in this paper additional descriptions of Acanthoceras takahashii MATSUMOTO,
Kamerunoceras aff. K. turoniense (d’ORBIGNY), Neomphaloceras pseudomphalum (MATSU-
MOTO), Romaniceras pseudodeverianum (JimBo) and Shuparoceras yagii MATSUMOTO on
the ground of several specimens recently acquired by one of us (Y. K.) from this area.
Especially we present our observation on the multituberculate acanthoceratids. Some
remarks are also given on the general problem as to the occurrences of the acanthoceratid
and other ornate ammonites in the Cretaceous deposits of Hokkaido.

Introduction

The ammonites belonging to the family Acanthoceratidae from the Cretaceous
System in Hokkaido have been described in a number of papers (e.g. MATSUMOTO &
HasHiMOTO, 1953; MATSUMOTO et al., 1957; MATSUMOTO et al., 1969; MATSUMOTO,
1975; MaTsumoTo & INOMA, 1975; MATSUMOTO & KAWANO, 1975; MATSUMOTO ef al.,
1978 ; MATSUMOTO & OBATA, 1982; MATsSUMOTO & UCHIDA, 1985), in accordance with
the step by step advances of our work.

In fact the acanthoceratid fossils occur rather sporadically in Hokkaido and they
have been acquired by chance, except in a few cases. This is one of the reasons why
the acanthoceratids from Hokkaido were not monographed at once in a single volume
but have been reported intermittently under dissimilar authorships. This paper is
again a piece of such reports.

The material for this study depends on the recent acquisitions of one of us (Y.K.)
from the Oyubari area. The Cretaceous stratigraphy of this area was investigated
years ago by one of us (MATSUMOTO, 1942), who later visited there frequently with
coworkers (e.g. HIRANO et al., 1977). NAGAO et al. (1954) published an official geologi-
cal map “Oyubari”, which is generally useful but needs revision in minor details. The
localities of the ammonites described in this paper were examined by one of us (T.M.)
along with Y. KAwasHITA or independently. The specimens are at present in the Col-
lections of Y. KawasHITA (YKC), but would be eventually transferred to the Museum.

Srtrudies of }he C;etaceous Ammonites from Hokkaido—LIV.
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For the time being, their plaster casts are kept in the National Science Museum, Tokyo
(NSM) and also in the Geological Collections of Kyushu University, Fukuoka (GK).

As to the taxonomy of the family Acanthoceratidae, how to classify the multitu-
berculate species is a problem. Our view is not quite identical with that of KENNEDY
et al. (1980) and a discussion will be given to some extent in this paper.

Another problem concerns with the occurrences of the acanthoceratids and other
ornate ammonites in terms of the facies or palacoenvironmental factors. Some re-
marks on it will be given at the end of this paper.

Acknowledgements: Before going further, we wish to thank the authorities of
the Yubari Branch Office of the Forestry Bureau for their offer of facilities in doing
a field work in the area under their charge. Thanks are also to Professor Itaru
Hayawmr for his help to let us have access to a type specimen kept at the University
Museum of the University of Tokyo (UMUT) and to Dr. Masayuki Nopa, Mr. Shin-
ichi SATO and Miss Tomoko OsHIMA for their assistance in taking photographs of the
specimens and preparing the typescript.

Palaeontological Descriptions

Family Acanthoceratidae de GROSSOUVRE, 1894
Subfamily Acanthoceratinae de GROSSOUVRE, 1894

Genus Acanthoceras NEUMAYR, 1875

Type species:  Ammonites rhotomagensis BRONGNIART, 1822, by subsequent desig-
nation of de GROSSOUVRE (1894).

Remarks: Based on the restudy of the type-species by KENNEDY and HANCOCK
(1970), a reliable generic diagnosis was given by KENNEDY (1971, p. 85), whom we
follow. See also a short remark by one of us (MAaTsumoTo, 1975, p. 126). A char-
acteristic species from the Cenomanian of Hokkaido is redescribed below on the ad-
ditional material from the Oyubari area.

Acanthoceras takahashii MATSUMOTO
Pl. 1, fig. 1; Pl. 2, fig. 1; PL 3, fig. 1; Text-fig. 1

1975.  Acanthoceras takahashii MaTsumoTo, p. 126, pl. 16, fig. 1; pl. 17, fig. 1; text-figs. 9-10.

Holotype: GK. H5605 (MATsumoto, 1975, pl. 16, fig. 1).

Material: Two specimens in Y. KawasHITA’s Collection, YKC. 570814 and YKC.
590715, from the route along the stream of Kaneobetsu, Oyubari area, whose plaster
casts are kept at NSM. and GK.

Description: YKC. 570814 (Pl. 1, fig. 1; PL 2, fig. 1) is better preserved than the
holotype in that it is less deformed and its both sides are well shown. YKC. 590715
(PL. 3, fig. 1) is likewise fairly well preserved but its left side is somewhat eroded.

The two specimens are fairly large and preserve nearly completely the body-
chamber of about a half whorl. The last septum is at the intercostal shell diameter=
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Text-fig. 1. Acanthoceras takahashii MATSUMOTO.
Diagrammatic whorl-section of YKC. 570814

at the adult stage. Scale bar—=10 mm.
(T. M. delin.)

108 mm in YKC. 570814 and 115mm in YKC. 590715.

The shell is rather evolute, with the body-chamber slightly overlapping the ventral
part of the next inner whorl.  The body-chamber is much broader than high and widely
subrectangular in interocostal section.

The phragmocone is somewhat broader than high and subquadrate in section.
The umbilicus is medium-sized and surrounded by a steep, almost vertical wall.

The dimensions (in mm) are tabulated below:

Specimen Diameter Umbilicus Height Breadth B/H
570814 (ic) 156.0 62.8 (.40) 53.0(.34) 65.0(.42) 1.23
(c) 172.0 65.0 (.37) 58.0(.34) 73.0 (.42) 1.26

—360° ~71 27.0(.38) 29.0 (.41) 34.0(.48) 1.17
590715 (ic) 162.0 61.0(.38) 60.5 (.37) ~72 (.44) 1.19
Holotype (ic) 176.0 62.5(.35) 625 (- 35) ~76 (.43) 1.21

(ic)=intercostal, (c)=costal (tubercles excluded), ~ =approximate

The last whorl, which consists of the body-chamber and the late part of the phrag-
mocone, is ornamented with twelve major ribs at wide intervals, without intercalated
shorter one. Every rib is provided with a prominent tubercle at the ventrolateral
shoulder and an umbilical tubercle whose peak is shifted to the inner lateral part.
Early two ribs have three weak tubercles on the venter, i.e. on the siphonal line and
on either side of the siphonal zone. Also a faint keel like elevation is discernible on
the siphonal line at this early stage of the outer whorl. In the next stage the ventral
tubercles disappear, whereas the ventrolateral and lower lateral (i.e. shifted umbilical)
tubercles are gradually strengthened. On the body-chamber the ribs are much raised
and the ventrolateral tubercles are enlarged to the horn-like elevations. The hyperno-
dosity is most prominent on the last second and third ribs and the ventrolateral tubercle
on the last rib near the shell aperture is somewhat lowered.

In the next inner whorl the ribs are weaker and less distant than those of the
outer whorl, being sometimes intercalated by shorter ribs. For example, YKC.
570814 has 12 ribs in a half of its inner whorl. The ribs and tubercles are generally
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weaker than those of the outer whorl and the umbilical tubercles are bullate and closer
to the umbilical margin.

The stutre is of Acanthoceras pattern, with massive and broad lateral saddles.

Comparison and discussion: So far as the holotype, paratype and two hypotypes
(here described) are concerned, the diagnostic features are kept fairly constantly in
Acanthoceras takahashii with little variation.

In the holotype and YKC. 590715 the ribs are strictly rectiradiate and the ventro-
lateral horns on the last second and third ribs are much stretched, whereas in the par-
atype GK. H5606 and YKC. 570814 some ribs are slightly sinuous and the ventrolateral
horns are thicker. These are, however, minor differences and much less significant
than the considerable variation in Acanthoceras rhotomagense described by KENNEDY
and Hancock (1970).

As one of us (MATsuMOTO, 1975, p. 128-130) discussed previously, A. takahashii
is closely allied to A. tunetanum PERVINQUIERE from Europe and Africa and to A.
amphibolum MorrOW from North America, but is distinguished in its larger size,
broader whorl, less involution, wider umbilicus and more strongly raised ribs on the
body-chamber. It is also similar to A. aff. A. tunetanum PERVINQUIERE (see KENNEDY,
1971), but the shorter ribs persist in the latter.

The specimens from Hokkaido described under A. amphibolum by MATSUMOTO
et al. (1969, p. 266, pl. 31, fig. 1) are somewhat distorted and the measurements do
not tell correctly the shell-form. For example, they may have originally broader
outer whorl. They came from the same bed as the paratype of 4. takahashii and may
be incompletely preserved examples of A. takahashii rather than A. amphibolum.

Anyhow, A. tunetanum, A. amphibolum and A. takahashii form a species group
in the genus Acanthoceras in which A. rhotomagense represents another, typical species
group. If sufficient samples be assembled from the respective provinces for statistic
study, these three named taxa could possibly be defined as geographical subspecies of
a more comprehensively defined species. In the present state of our knowledge, we
treat A. takahashii as an independent species.

Occurrence: YKC. 590715 was obtained by Y. KAwasHITA from an outcrop of
mudstone on the southern side of the forestry road immediately south of the second
bridge on the stream Kaneobetsu, a tributary of the Yubari, southwestern part of the
Oyubari quadrangle. It is associated with Mikasaites sp. in the same nodule. Des-
moceras japonicum Y ABE occurs also at this locality.

YKC. 570815 was in a washed out nodule into a narrow gully just 500 m southeast
of the above locality. The exposed rock in the gully is the mustone containing limy
nodules.

The mudstone of the above two localities belongs to Member My 6 (Hikageno-
sawa Shale) of NAGAO et al. (1954), mainly Middle Cenomanian. It should be noted
that the adult specimens with body-chamber occur in the sandstone of Mikasa in the
west and also in the contemporary mudstone in the east.
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Subfamily Euomphaloceratinae COOPER, 1978

Remarks: CooPER (1978) proposed this subfamily for the multituberculate de-
rivatives of Acanthoceras. Subsequently his view was confirmed by KENNEDY and
WRIGHT (1979) and KENNEDY et al. (1980). These authors have attempted to demon-
strate the line of descent from Euomphaloceras SPATH via Kamerunoceras REYMENT to
Romaniceras SPATH, Yubariceras MATSUMOTO, SAITO et FUKADA, etc., and thus con-
cluded the monophyletic origin of the multituberculate acanthoceratids.

Prior to these works, polyphyletic origins were interpreted from the studies of the
Japanese materials (MATSUMOTO et al., 1957; MATSUMOTO, 1975) primarily from the
morphological similarity, which is now commented as merely a homoeomorphy. The
specimens from Hokkaido have indeed given some interesting examples of this group
in morphological features, but they are not sufficiently numerous and the records of
their stratigraphic occurrences are not always precise enough. We should endeavour
to overcome these dificiencies, although our work may proceed slowly and step by
step. We do not think it easy to trace a line of descent at specific level, because the
gradual change may be only one of various cases in the diverse aspects of evolution.
Anyhow, we describe below four species which may give some suggestions to the pro-
blem.

Genus Kamerunoceras REYMENT, 1954

Type species: Acanthoceras eschii SOLGER, 1904 by the original designation of
REYMENT, 1954.

Remarks: KENNEDY and WRIGHT (1979) have given a clear redefinition of this
genus and discussed its systematic position. In this paper we follow them in essential
points, but there remains much to be worked out about the evolutionary relationships
at the level of species.

The low, keel-like siphonal ridge comprising siphonal clavi, which may be more
numerous than the long ribs, is regarded as one of the diagnostic characters of this
genus. On examining the syntypes and other specimens, one of us (T.M.) noticed the
same feature in the ontogenetic development of Acanthoceras amphibolum MORROW,
as CoBBAN and ScoTT (1979) have also mentioned. A. amphibolum and probably also
A. takahashii MATSUMOTO may foreshadow certain characters of Euomphaloceras (in-
cluding subgenus Kanabiceras) and also Kamerunoceras. How this kind of Acan-
thoceras species evolved to what species of Euomphaloceras and then to what species
of Kamerunoceras and finally to what species of Romaniceras has not yet been demonst-
rated precisely. The species described below may be interesting for this problem.

Kamerunoceras has been known from the Lower and lower Middle Turonian of
Europe, the Middle East, north and west Africa, Madagascar, South and Central
America, Texas and U. S. Western Interior (KENNEDY and WRIGHT, 1979 ; RENZ, 1982).
Now its distribution is expanded to Japan or the northwestern Pacific.
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Kamerunoceras aff. K. turoniense (d’ORBIGNY, 1850)
Pl. 4, figs. 1, 2
Compare:
1850. Ammonites turoniensis d’ORBIGNY, p. 190.
1979. Kemerunoceras turoniense (d’ORBIGNY); KENNEDY and WRIGHT, p. 1170, pl. 2, figs. 1-11;
pl. 3, figs. 1-2; pl. 4, figs. 1-3; text-figs. 2-3 (with full list of synonymy).

Material: A single large specimen, YKC. 560914, from the Isojiro-sawa, whose
plaster casts are kept at NSM. and GK.

Description: This is an internal mould, whose last whorl is fairly well preserved
on the left side without secondary deformation but incomplete on the right side with
secondary compression. Its inner whorl is not well preserved either.

The dimensions (in mm) are tabulated below:

Diameter Umbilicus Height Breadth** B/H
(1) Intercostal 231.5(1) 96.5 (.42) 74.0 (.32) ~ 64 (.28) 0.83
(2) Costal* 231.0 (1) 92.5 (.40) 77.0 (.33) ~77 (.33) 1.0

* (2) is immediately behind (1); ** restored from the left half

The head of the last suture is at about D=195 mm and the body-chamber is pre-
served for about a quarter whorl. Should the body-chamber be assumed to occupy
about a half whorl, then the entire shell diameter would attain to about 260 mm,
which is probably the largest of the hitherto reported specimens of Kamerunoceras.

The whorl is evolute, slightly overlapping the inner whorl, expanding with a rather
low ratio, and embraces a wide umbilicus. As the specimen is little deformed, the
whorl shape can be restored to be nearly as high as broad and thickly ovoid or subround-
ed in the intercostal section and rather polygonal in the costal section. The umbilical
shoulder is subrounded; the flanks of the outer whorl are somewhat convex and the
venter is gently arched. The maximum breadth is in the lower part between the up-
ward shifted umbilical tubercles.

The ribs are much distant (i.e. separated by wide interspaces), numbering 8 or 9
in a half whorl. They are nearly rectiradiate, strongly raised and rather predominant
over tubercles. The umbilical tubercles are bullate and their highest points are shifted
upward to the inner lateral position. The inner ventrolateral tubercles are mostly
conical and prominent, forming a subangular shoulder in the costal section. The
outer ventrolateral tubercles are clavate and closer to the siphonal clavi, which in
turn form a train on a keel-like ridge. No secondary rib and no additional tubercle
are developed on the interspaces in the observable part of the outer whorl. Noteworthy
is the fact that a weak but unnegligible upper lateral tubercle is superimposed on at
least the preserved last two ribs.

The suture is of general acanthoceratid pattern.

Comparison and discussion: The described specimen is closely allied to Kamer-
unoceras turoniense (d’ORBIGNY, 1850), which has been recently revised by KENNEDY
and WRIGHT (1979). As they have described, that species shows a certain extent of
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variation. The described specimen from Hokkaido shows some characters which
exceed beyond the known extent of variation in that (1) its shell size is much larger, that
(2) its whorl is subrounded rather than subrectangular in section, with more convex
flanks, that (3) the ribs are much more distant and accordingly less numerous, and
that (4) incipient lateral tubercles appear on some ribs of the body-chamber.

The lectotype of K. turoniense (d’ORBIGNY) (see KENNEDY and WRIGHT, 1979, pl.
3, figs. 1, 2) is only 150 mm in the maximum diameter and its tubercles are predominant
over ribs. That of Ammonites salmuriensis COURTILLER, a synonym of K. turoniense
(see KENNEDY and WRIGHT, 1979, pl. 4, figs. 1-3, whose figures should be indicated as
» 3/5 instead of x 1, as judged from the dimensions in table 1), has ribs predominant
over tubercles like those of ours but less convex flanks and is smaller than ours. The
ribs are weakened on the last part of its outer whorl which must represents the full-
grown stage. Whether the same feature exists on our form or not is not known
because of the incomplete preservation of the body-chamber, but the ventrolateral
tubercles become bullate on the preserved last rib.

As only a single specimen is at our disposal, we hesitate to give a conclusion,
whether it represents a subspecies of K. turoniense or a distinct species allied to K.
turoniense. Anyhow, the appearance of incipient lateral tubercles on a part of the
outer whorl is interesting in that it seems to support KENNEDY and WRIGHT’s view of
the derivation of Romaniceras from Kamerunoceras. R. kallesi (ZAZVORKA), the
earliest species of Romaniceras according to them, has, however, more numerous ribs
than those of K. turoniense with some intercalated shorter ribs. R. pseudodeverianum
(JiMBO), redescribed in this paper, can be regarded as being closer to K. turoniense in
this and other respects than K. kallesi.

Occurrence: The specimen was obtained as a floated nodule in the upper reaches
of the Isojiro-sawa, Oyubari area, where dark grey shale with thin layers of sand-
stone is exposed, which is lithologically similar to the rock matrix of the fosssil.
The outcropping beds are near the boundary of Members My 7 and My 8 of NAGAO
et al., 1954, which is referred to the upper part of the Lower Turonian or the lower
part of the Middle Turonian. Fagesia sp. was obtained at a nearby locality as a trans-
ported nodule and Muramotoceras sp. occurs commonly in a part stratigraphically
somewhat higher than (i.e. west of) this locality. This record is roughly concordant
with the known stratigraphic occurrence of K. turoniense in Europe (KENNEDY and
WRIGHT, 1979, p. 1176).

Genus Neomphaloceras MATSUMOTO et OBATA, 1982

Type species: Yubariceras pseudomphalum MATSUMOTO, 1975.

Remarks: This genus is closely allied to Euomphaloceras SPATH, 1923, in many
respects but is distinguished in having an additional row of lateral tubercles. We are
inclined to presume that Yubariceras MATSUMOTO, SAITO et FUKADA, 1957 in a correct
sense could have descended from Euomphaloceras by way of Neomphaloceras acquiring
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