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Abstract

Gaudryceras venustum Matsumoto, 1984 is restudied on the recently collected specimens

as well as the original types from the Fukaushi Formation (early Maastrichtian) of the
Hobetsu district, Hokkaido. A revised description is given and it is suggested that the
phylogenetic origin of this species may be in G. fenuiliratum Yabe of Coniacian to early
Campanian age. The phylogenetic affinities of G. venusturn with Campanian G. crassicos-
tatum (Jimbo) and also with late Maastrichtian G. hamanakense Matsumoto & Yoshida

are discussed at length.
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Introduction

Ammonites of the family Gaudryceratidae
occur fairly abundantly in the Upper Cretaceous
deposits of Hokkaido.
the deposits several gaudryceratid species do occur,

In the Maastrichtian part of

but they are, for some reasons, represented by
rather a small number of specimens. Gaudryceras
venustum Matsumoto, 1984 was established on only
two specimens which were rarely obtained in 1961
from the Fukaushi Formation of the Hobetsu dis-
trict. Moreover, the surface of the specimens were
somewhat abraded.

The locality of the holotype is H311, a cutting
of a road locally called “Sekiyu-zawa route” (Fig.
1). The cutting was repaired in 1991. Numerous
fossiliferous nodules, yielded from the silty sand-
stone during the repair works, were mostly col-
lected officially by the township of Hobetsu and
have been stored in the Hobetsu Museum, but some
of them were hunted personally.

By courtesy of Dr. Tsutomu Chitoku, curator

of the Museum, and Mr. Toshiharu Abe, we were

afforded to have an opportunity to study the speci-
mens of the above collections, comparing them with
the original specimens in Kyushu University. This
paper is the result of our study.

Repositories. — The official repositories, with
abbreviation at each heading, are as follows :

HMG : Hobetsu Museum, Hobetsu, Hokkaido
054-02

GK: Type Room, Department of Earth and
Planetary Sciences, Kyushu University 33, Hak-
ozaki, Fukuoka 812

GS]: Geological Museum, Geological Survey
of Japan, Tsukuba, 305
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Fig. 1 Geological outline of the Hobetsu district, showing sites of the fossil-localities (small
solid circles) where Gaudrvceras wvenustum was collected (modified from Matsumoto,
1942 ; Matsumoto ef al., 1991 ; Takahashi & Wada, 1987 ; Toshimitsu, 1994).
T : Tertiary, IV : Hakobuchi Group (IVc: Fukaushi Formation), IIT: Upper Yezo Sub-

group, II: Middle Yezo Subgroup.

Systematic description

Order Ammonoidea Zittel, 1884
Family Gaudryceratidae Spath, 1927
Genus Gaudryceras de Grossouvre, 1894

Gaudryceras venustum Matsumoto, 1984
Plates I-VIIL

1984. Gaudryceras wvenustum MNatsumoto, p.5, pl.

3, figs. 1-2.

Types. — The holotype is GK. H5994 (Pls. I,
II), an adult specimen of complete volution, from
the Fukaushi Formation at loc. H31lla of the
Hobetsu district. The paratype is GK. H5999,
another adult but secondarily deformed specimen,
H172, western
branch of the Panke-rusa-no-sawa, Hobetsu dis-
trict. Both were collected by T. M. during the field
work of 1961.

from the same formation at loc.

Subsequent material. — The following five



Restudy of Gaudryceras venustum Matsumoto from the Hobetsu district, Hokkaido 3

specimens have been investigated by us: (1) HMG
932 (PL. III B, C, PL IV A), incomplete adult speci-
men, consisting of phragmocone and about one
third of body chamber; (2) HMG 933 (Pl. IV B),
internal mould of somewhat distorted phrag-
mocone ; (3) HMG 934 (Pl. TIT A), poorly preserved
immature specimen; (4) T.Abe’s collection no.1
(Plaster casts: GS] F14784, GK. H8469, HMG
1060 ; Pls. V, VI), adult specimen of complete volu-
tion, except for some parts of restoration; (5) T.
Abe’s coll. no.2 (Plaster casts: GS] F14785, GK.
H8470, HMG 1061 ; Pls. VII, VIII), well-preserved
phragmocone plus a fraction of body chamber, with
outer shell layer preserved in part. All came from
loc. H311.

Diagnosis. — Shell fairly large, polygyral and
widely to moderately umbilicate. Periodic con-
strictions and accompanied flared ribs [= collars]
disposed regularly, showing increasing frequency
with growth.

Cross-section of late septate whorl suboval,
that of body chamber outer half suboval, inner half
subtrapezoidal, and broadest immediately outside
of the umbilical shoulders.

Ribs and lirae typically sigmoidal, tending to
decrease their ventral projection on the body cham-
ber. On the surface of septate whorls, the lirae of
normal coarseness multipartited into extremely fine
On the adult body
chamber the lirae coasened, with some branching

and dense lirae on the venter.

or intercalation, but not extremely multipartited.

Description. — The adult shell is fairly large,
measuring 220 mm in diameter in the holotype and
Abe’s coll. no. 1 at their oral end. The body cham-
ber begins at about 135 to 140 mm in diameter (D)
and occupies nearly two thirds of the outer whorl.
In Abe’s coll. no. 2, the last septum is located at
D=130 mm, where the whorl height (H) is 48 mm.
GK. H5999 looks somewhat larger than the
holotype, showing its last suture at H=60 mm, but
it is badly cracked and distorted. In HMG 932 the
last suture is located somewhere in the missing part

between 125 mm and 150 mm in D or between 50 mm
and 60 mm in H. Thus, there is some, but not
great, extent of variation in the measured size.

The coiling is polygyral ; the whorls are count-
ed full ten in the adult shell, and fairly evolute in
youth, becoming moderately involute later. The
adult body chamber overlaps about 1/2 in H of the
preceding whorl and the rate of increase in whorl
height is moderate to high, as indicated by H/h
(1.5 to 1.7) in the measurements. The umbilicus is
fairly wide and shallow in the main part of the
phragmocone, becoming later moderate in witdth
and depth.

The whorl is broadly rounded in youth and in
the late part of the phragmocone suboval in section
with B/H=4/5. The section of the adult body
chamber is suboval in outer half and subtrapezoidal
in inner half, showing rather flattened inner flanks,
and is broadest immediately outside of the abruptly
bent umbilical shoulders. The venter of the outer
whorl is fairly narrowly arched.

The constrictions and the accompanied flared
ribs are disposed regularly on the phragmocone,
numbering 2, 3, 4 and 5 per half a whorl, increasing
the frequency with growth. On the area from the
umbilical wall to the inner flank, the lirae on the
shell surface are sharp-headed and variably of
moderate coarseness to rather fine, showing some-
They become
finer and denser outward by more branching and
intercalation, resulting in extremely fine and dense

times hifurcation and intercalation.

lirae (maybe called lines and striae by some
authors) on the venter. Somewhat sharper lirae
among them are the extensions of the coarser and
more elevated ones among the lirae on the inner
flank. The features described above are observ-
able on the well-preserved specimens as shown in
Pls. VII and VIIL

The flared ribs and lirae are flexuous as in those
of the typical species of Gaudryceras, such as G.
mite (Hauer) and G. tenuiliratum Yabe.

On the adult body chamber narrow major ribs
are disposed in similar frequency to that of the
periodic ribs on the late part of the phragmocone
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Table 1. Measurements of Gaudryceas venustum.
Specimen D U u/D H H/D B B/D B/H H/h
HT (E) 215 64 31 92 43 56 .26 .61 1.56
n (LS) ~130 48 37 50 .38 40 31 .80 1.56
HMG 932 (E) 190 67 .35 76 A0 61 32 .80 1.62
y (E-1807) 125 45 .36 50 40 41 33 .82 1.67
HMG 933 (LS) 130 48 37 50 38 36 .28 72 1.50
HMG 934 (E) 45 23.5 52 13 .29 15 .33 1.15 1.53
Abe-1 (E) 220 76 .35 89 .40 66 30 .74 1.62
i (LS+55°) 158 58 37 62 39 49 31 79 1.63
Abe-2 (LS) 130 52 40 48 37 41 32 79 1.60

HT : Holotype, E: preserved end, LS: last septum, E-180°: half whorl back from E, D: diame-
ter, U: width of umbilicus, H : whorl-height, B: whorl-breadth, h: whorl-height at half whorl

earlier than H, ~: roughly.

Measurements are in mm. Body chamber of HT is secondarily

compressed and HMG 933 is distorted and secondarily compressed but they are measured as they

are.

and are accompanied in front by shallow or indis-
tinct grooves.
even if the outer shell layer is abraded ; hence they

The lirae coarsen and can be traced

On the ventral
part of the body chamber the subcostae weaken,

can be called subcostae or riblets.

showing some branching or intercalation of lirae,
but the extremely fine and dense ornament dis-
appears. In more or less late part, the ribs and
riblets tend to decrease the degree of their
In the last part, the

major ribs are lowered and approximated, becom-

ventrolateral projection.

ing less distinct from coarsened subcostae. Some
of them may have acted as flanges on the apertural
margin.

The suture is of typical Gaudryceras pattern.
In the late part of the phragmocone its subdivisions
and incisions are so deep and fine that it looks
apparently intricate.

Incidentally, it is interesting to see traces of
bryozoans and annelids on the inner surface of the
body chamber in Abe's no. 1 specimen, except for
the two portions where the shell form was restored
artificially.

Dimensions. — See Table 1.

Comparison and discussion. — G. venustum is
somewhat similar to G. fenuiliratum Yabe, 1903,
emended by Matsumoto (1995 in press), but in the
adult stage the former is much larger and has a
peculiar suboval-subtrapezoidal section of the body
chamber instead of the subelliptical and more
rounded one of the latter and also less frequent
It should be noted that the characteris-
tic ornament on the phragmocone of G. venustum is

major ribs.

essentially similar to that of much smaller im-
mature shell (D less than 30mm) of G. fenuilir-
afum. This suggests that G. lenuilivatum of
Coniacian to early Campanian age may be an in-
direct ancestor of G. venustum of early Maastrich-
tian age.

In the intervening main part of the Campanian,
there are G. sfriatum (Jimbo, 1894) and G. cras-
sicostatum (Jimbo, 1894). G. striatum resembles
G. ftenuilivatum in size, shell form and general
configuration of ornament, but it is distinguished by
its finer and more numerous lirae on both phrag-
mocone and adult body chamber, as has been
already mentioned by Yabe (1903, p. 31, pl 4, fig.
5) and Matsumoto (1941, p. 23, text-fig. 2¢). The
extremely fine ventral ornament occurs only in

young shell of G. strigtum as in the case of G.
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tenuilivatum.

G. crassicostatum was redescribed in detail by
Matsumoto (1984, p.6, pl. 4, figs. 1-3; pl. 5, figs. 1
-2) and Matsumoto and Miyauchi (iz Matsumoto
et al., 1985, p.20, pl. 1, figs. 1-3; pl. 2, figs. 1-4;
pl. 3, figs. 7-10).
G. tenuilivatum, measuring 130-150 mm in D at the

It is larger than G. striatum and

almost full-grown stage of adult examples. This
size is roughly the same as that of the end of the
phragmocone of G. venustum, whereas the full-
grown adult shell of G. fenuiliratum is nearly of the
same size as the end of the phragmocone of adult G.
crassicostatum, i. e. D= 80 to 95 mm.

Apart from the difference in size and number of
coiling, G. crassicostatum is similar to G. venustum
in shell form and general style of ornamentation.
The available specimens of G. crassicostatum from
the Soya area are not so well preserved that the
details of the ventral surface of the septate whorl
are hardly observed. The small inner whorl (D=
about 30 mm) of the specimen illustrated by Yabe
(1903, pl. 4, fig. 4) has lirae of normal coarseness on
the umbilical wall and inner flank and much finer
and denser ones on the venter, although the figure
drawn on that paper does not show such details.
On the other hand, the specimen GK. H5995 from
Urakawa shows very fine and dense lirae and striae
on the shell surface of the ventral part at the late
septate stage. This character is essentially similar
to that of G. venustum. The ornament of the adult
body chamber is roughly similar between the two
species, but the major ribs are somewhat stronger
(i. e. broader and more elevated) and more
flexuous in G. crassicostatum than those in G.
venustum. Moreover, the body chamber of G.
crassicostatum is subelliptical or suboval in cross-
section and does not show such a peculiar outline as
that of G. venustum.

Gaudryceras hamanakense Matsumoto & Yo-
shida (1979, p. 68, pl. 10, figs. 1-3; pl. 11, figs. 1-2;
text-fig. 2), from the upper part of the Maastrich-
tian in eastern Hokkaido, is interesting in that the
extremely fine ornament of multipartited lirae con
tinues to the adult stage. As far as the style of lirae-

ornament is concerned, this character occurs in the
younger part of phragmocone in G. fenuiliratum of
Coniacian-early Campanian age, in nearly the
whole part of the phragmocone in G. crassicostatum
of Campanian age and in the whole part of the
larger phragmocone of G. venustum of early Maas-
trichtian age and finally persists to the adult body
chamber in G. hamanakense. In other words, this
character looks to have developed progressively
with geological time.

If other characters are taken into consideration,
however, the relationships between the species are
not so simple. For instance, G. hamanakense is
distinctly smaller than G. venustwm and rather
similar in size to G. crassicostatum. G. venustum
is the largest among the five species under discus-
sion. As to the major ribs of the body chamber, G.
venustum is more similar to G. hamanakense than
to G. crassicostatum. With respect to the outline of
whorl-section in later growth stages, G. hamana-
kense is similar to G. tenuiliratum rather than to G.
venustum.

Incidentally, GK. H5993, from the Fukaushi
H120 of Hobetsu district, was

tombefsense (see Matsumoto,

Formation at loc.
labelled as G. cf.
1984, p. 2).
but its whorl-section in the preserved last part

It is a somewhat eroded phragmocone,

shows an outline which is similar to that of HMG
932. Hence, it is here revised to be labelled as G.
cf. venustum. _

Probably because of the insufficient preserva-
tion of the holotype, G. venustum seems to have
been misunderstood by some authors. For
instance, the specimens illustrated by Zonova and
Jamoida (eds., 1993, pl. 87, fig. 1; pl. 102, fig.1; pl.
103, fig. 3) as G. venustwm, from the Maastrichtian
It could
be G. izumiense Matsumoto & Morozumi (1980,

of Sakhalin may not be the named species.

p. 12, pls. 11-13), but without examining the actual
specimens we cannot give a definite conclusion on
their specific name.

Occurrence. — All the examined specimens
occur from the middle part of the Fukaushi Forma-
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tion [written as “Hukausi Sandstones” by Mat-
sumoto [Matumoto] (1942, p.249)] in the upper
subgroup of the Hakobuchi Group. Among the
associated species we identify Neophylloceras surva
(Forbes), Pachydiscus (Pachydiscus) kobayashii
(Shimizu), Pachydiscus (Neodesmoceras) gracilis
Matsumoto and Sphenoceramus hetonaianus (Mat-
sumoto). This assemblage in the Fukaushi Forma-
tion represents the Zone of Sphenoceramus
hetonaianus-P. (Neodesmoceras) gracilis and can be
referred to the upper part of the Lower Maastrich-
tian in the Japanese scale, although the precise
correlation with the Lower Maastrichtian of the
standard area in Northwest Europe has vet to be
worked out.

On the cliff of the type locality H311, sand-
stones of about 30 m are exposed and the holotype
was obtained from the lower portion (H311a) of the
fossiliferous part (H31la, b, ¢, d at each 5m) on
the west side of the road. The excavation during
the repair works of road was carried mainly on the
east side of the cutting, where strata of a-d are
extended. To avoid to disturb the works, we were
unable to put marks on the yielded nodules in accor-
They
are altogether in one zone, for Sphenoceramus

dance with the subdivions mentioned above.
hetonaianus and Pachydiscus (Neodesmoceras)
gracilis occur in the subdivisions H311a to d on the
west side. No fossils have been obtained from the
higher part of the cutting (i. e. H31le) on both
sides. S. hetonaianus occurs also at locs. HI20,

H172, and elsewhere.
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Explantion of Plates

Plate I
Gaudryceras venustum Matsumoto. Holotype, left side, x0.8.
Arrow : beginning of the body chamber. Scale bar: 20 mm.
(cited from Matsumoto, 1984, pl. 5, fig. 1 by permission of Yokosuka City Museum.)

Plate II
Gaudryceras venustum Matsumoto. Holotype, right side and back view (venter of body chamber),
x0.7. Scale bar: 20 mm. (ditto)

Plate III

Gaudryceras venustum Matsumoto. A: HMG 934, x1.
B: Sketch of whorl-section at Q of Fig. C.
C: HMG 932, x0.8. Scale bar: 20 mm.

Plate IV
Gaudryceras venustum Matsumoto. A : HMG 932, x0.8.
B: HMG 933, x1. Scale bar: 10 mm.

Plate V
Gaudryceras venustum Matsumoto. Abe’s coll. no. 1, x0.6.
Scale bar: 20 mm.

Plate VI
Gaudryceras venustum Matsumoto. Abe’s coll. no. 1, x0.7.
Above is the later half of body chamber. Scale bar: 10 mm.

Plate VII

Gaudryceras venustwm Matsumoto. Abe’s coll. no. 2, x1. Scale bar: 10 mm.

Plate VIII
Gaudryceras venustum Matsumoto. Abe’s coll. no. 2, A: Inner
whorls, enlarged. B: Part of venter, enlarged, x1.4. Scale bar: 10 mm.
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Plate I
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Plate 11

Tatsuro Matsumoto and Seiichi Toshimitsu
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Plate 11
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Plate v

Tatsuro Matsumoto and Seiichi Toshimitsu
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Plate v
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Plate vI

Tatsuro Matsumoto and Seiichi Toshimitsu
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Plate VI

from the Hobetsu district, Hokkaido

1



16

Plate VI
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Tatsuro Matsumoto and Seiichi Toshimitsu




