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611. BIOSTRATIGRAPHIC STUDY OF
THE JURASSIC TOYORA GROUP*
PART II

HIROMICHI HIRANO

Department of Geology, Faculty of Science, Kyushu University
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Introduction

This article is Part II of the biostrati-
graphic study of the Jurassic Toyora
Group. In Part I lithostratigraphy was
explained and Domerian ammonites were
described (HIRANO, 1971). In this part 6
genera including 11 species of Toarcian
Hildoceratidae and Hammatoceratidae
are described.

Palaeontology (continued from Part I)

Subfamily Harpoceratinae
NEUMAYR, 1875

Genus Harpoceras WAAGEN, 1869

Type-species :—Ammonites falcifer SOW-
ERBY, 1820 (designated by ARKELL, 1951,
I.C.Z.N. Opinion 363, 1954).

* Received Feburuary 12, 1973; read Jan.
23, 1971, at Tokyo.

Subgenus Harpoceras WAAGEN, 1869

Harpoceras (Harpoceras) chrysanthemum
(YOKOYAMA)

Pl. 1, Figs. 1-3; PlL. 2, Figs. 1-3;
Pl. 3, Figs. 6-9.

1904. Hildoceras chrysanthemum YOKOYAMA ;
Yokovama, Jour. Coll. Sci., Imp. Univ.
Tokyo, vol. 19, art. 20, pp. 11-12, pl. 2,
figs. 1-4.

1904. Hildoceras densicostatum YOKOYAMA ;
Yokoyvama, ibid., pp. 12-13, pl. 3, figs.
1-2.

1947. Hildoceras (s.1.) chrysanthemum YOKoO-
YAMA ; MATSuMOTO in MATSuUMOTO &
OnNo, Sci. Rep. Fac. Sci., Kyushu Univ.,
Geol., vol. 2, no. 1, pp. 27-28.

1947. Hildoceras (s.l.) densicostatum YOKoO-
YAMA; MATsuMoTO in MATSUMOTO &
ONo, ibid., vol. 2, no. 1, p. 28.

1956. Hildoceras chrysanthemum YOKOYAMA ;
ARKELL, Jurassic Geology of the World,
Oliver & Boyd Ltd., p. 421.
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1956. Hildoceras densicostatum YOKOYAMA
ARKELL, op. cit., p. 421.

1962. Hildoceras chrysanthemum YOKOYAMA ;
SAaTO, Mém. Soc. Géol. France, no. 94,
p. 59.

1962. Hildoceras densicostatum YOKOYAMA;
SaToO, ibid., no. 94, p. 59.

1963. Hildoceras chrysanthemum YOKOYAMA ;
Takal, MAaTsumoTo and TORIYAMA
ed., Geology of Japan, Univ. Tokyo
Press, p. 83.

1963. Hildoceras densicostatum YOKOYAMA;
Takal, MatsumoTro and TORIYAMA
ed., op. cit., p. 83.

Types:—Here I designate one of the
illustrated four specimens by YOKOYA-
MA (1904, pl. 2, fig. 1) as the lectotype
of H. chrysanthemum, MM. 7058a, and the
three other specimens as the paralecto-
types (YOKOYAMA, 1904, pl. 2, figs. 2-4),
MM. 7059-7061. They were obtained at
loc. 47.

At the same time I designate one of
the illustrated two specimens by YOKO-
YAMA (1904, pl. 3, fig. 1) as the lectotype
of H. densicostatum, MM. 7064a, and the
other (pl. 3, fig. 2) as the paralectotype,
MM. 7065. The former was obtained at
Nishinagano and the latter at loc. 47.

Material :—Two hundreds and thirty-
eight specimens are examined, of which
seventy-two specimens, MM. 7058-7061,
GK. G. 2431-2441, 2443-2455, 2457-2492,
2501-2508, were previously regarded as
Hildoceras chrysanthemum, eighty-eight
specimens, MM. 7064-7065, GK. G. 2551-
2565A, B, 2566-2577, 2579-2584A, B, 2585-
2610A, B-2633, as Hildoceras densicosta-
tum, thirty-nine specimens, GK. G. 2509-
2519, 2521-2548, as an intermediate form
and thirty-nine specimens, GK. G. 11318-
11322, 11356-11379, GYU. M. 1058-1067,
are newly examined.

Diagnosis:—A species of Harpoceras
(s. str.) whose ribs have somewhat clear
relief, moderate curve and the haft as

long as inner one-third of the flank.

Description :—The whorls enlarge mod-
erately and are somewhat evolute. The
umbilical periphery is more or less sharp
and the wall is steep but not so high.
The venter is unicarinate-bisulcate. The
ribs spring on the umbilical seam and go
on forward. At about one-third or two-
fifths of the flank the ribs sharply curve
backward. Near the ventral shoulder the
ribs recurve forward and more or less
projected on the ventral shoulder but
soon fade away. The detailed curvature
of the ribs varies one by one, as illus-
trated by many figures in the plates.
The ribs become coarser toward outer
one-third of the flank, but they are not
very weak on the inner part of the flank.
The number of ribs per whorl varies to
some extent. Sometimes there are striae,
lirae, bifurcation and insertion. Bifur-
cation arises at one-third of the flank
where the ribs curve backward. In some
specimens ribs become weaker toward
the aperture and many fine riblets are
there instead of the major ribs. In one
specimen such a change occur at 90 mm.
diameter but in another specimen already
at 34 mm. diameter. In a small stage
(e. g., diameter 10 mm.) the curve of ribs
is generally weak and more or less simi-
lar to that of Fuciniceras nakayamenses.
In a few specimens the sutures are in-
completely preserved, showing a narrow
and deep lateral lobe.

Measurements :—

No. D. U. H U/D H/D Rn}
MM. 7058a 87.0 38.9 26.2 0.45 0.31 25
MM. 7059 42.8 15.1 16.7 0.35 0.39 22
MM. 7060 40.1 14.8 15.1 0.37 0.38 19
MM. 7065 66.5 27.0 22.4 0.41 0.34 33
GK.G.2552 46.2 20.0 22.0 0.43 0.48 39
GK. G. 2557 39.8 13.8 16.4 0.35 0.41 32

Statistics:—About seventy specimens
are available for counting the ribs per
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whorl at a given diameter. Here the
assumption is made that the sample is
collected at random from one fossil pop-
ulation with the normal distribution of
the characters.

The results of the chi-square test are
as follows.

Table 1. The number of ribs per half a
whorl at 20 mm diameter. Data classified
for the chi-square test. The classes be-
tween 27.5 and 31.5 are evaluated as one
class.

Class Oi Ei
13.5~15.5 2 2.44
15.5~17.5 6 6. 06
17.5~19.5 16 10. 74
19.5~21.5 13 14. 45
21.5~23.5 12 13.98
23.5~25.5 7 9.72
25.5~27.5 8 5.13
27.5~29.5 1 1.93
29.5~31.5 1 0.53
Total 66 64. 98

N=66, X=21.29, s=3.53, V=16.58, y2=5.53,
1%0.05v=5y=11.07, P>0.05, Not significant.

Table 2. The number of ribs per half a
whorl at 30 mm diameter. Data classified
for the chi-square test. The two classes
between 17.5 and 21.5 are evaluated as one
class and likely two classes between 29.5
and 33.5 are done.

Class Oi Ei
17.5~19.5 2 1.76
19.5~21.5 6 4.06
21.5~23.5 6 6. 87
23.5~25.5 7 8.39
25.5~27.5 8 7. 86
27.5~29.5 6 5.34
29.5~31.5 2 2. 64
31.5~33.5 2 1.00
Total 39 37.92

N=39, X=24.95, s=3.59, V=14.39, x2=1.28,
*%0.05c0=3y="7-81, P>0.05, Not significant.
The number of ribs per half a whorl at
50 mm. diameter.

N=11, Xx=30.45, s=3.45, V=11.31,

By the test as mentioned above no
significant difference is found from the
normal distribution. The frequency dis-
tribution of the number of ribs at each
diameter seems to be unimodal.

Remarks :—Hitherto several palaeont-
ologists and biostratigraphers have had
a question concerning the taxonomic po-
sition of the present species in the gen-
eric rank. For example MATSUMOTO (in
MATSUMOTO & ONO, 1947) dealt it as
Hildoceras (s. 1.) and SATO (1967, p. 391)
suggested that it might belong to Harpo-
ceras. In this paper the present species
is referred to the genus Harpoceras.

Hildoceras HYATT, 1867, was establish-
ed on the basis of the two species, H.
bifrons and H. walcotti. Later ZITTEL
(1885, pp. 458-463) dealt Hildoceras as a
subgenus of Harpoceras WAAGEN, 1869
under his Arieticeras-series and from that
time the diagnoses of Hildoceras and
Harpoceras become wider. HAUG (1885,
pp. 632-646) spread the scope of Hildo-
ceras without clear definition and his
genus Hildoceras included Lillia bayle,
Harpoceras levisoni, Hildaites borealis,
Harpoceras serpentinum, etc. GEMMEL-
LARO (1885) and FucINI (1900, 1904, 1905,
1923-28) used Hildoceras without clear
definition in much wider meaning than
that of HYATT. FUCINI'S diagnoses of
Harpoceras, Grammoceras and Hildoceras
were confusing in his articles. BETTONI
(1900, pp. 53-66) also used genus Hildo-
ceras in a wide sense. The diagnosis
given by him was different from that of
HYATT. Hildoceras chrysanthemum and
Hildoceras densicostatum were establish-
ed in such an age. In the present paper
I employ the diagnosis given by ARKELL
(1957).

The present species has a unicarinate-
bisulcate venter and no longitudinal
groove on the flank, and therefore it is
clearly excluded from Hildoceras.



4 Hiromichi HIRANO

The present species is closely allied
to Hildaites borealis (BUCKMAN) as YO-
KOYAMA (1904) mentioned. Hildaites
belongs to the subfamily Hildoceratinae
as was treated in the “Treatise” by
ARKELL (1957). The present species,
however, does not belong to Hildoceras
as mentioned above. On the other hand,
the characters of the present species
are not inconsistent with the diagnosis
of the Harpoceratinae, and Harpoceras
is suitable for its generic position.

The present species has been hitherto
divided into Hildoceras (s.1.) chrysanthe-
mum and H (s. 1) densicostatum. YOKO-
YAMA (1904) described that the latter was
distinguishable from the former by the
greater number of ribs. MATSUMOTO (in
MATSUMOTO & ONO, 1947) revised partly
the diagnoses of the two species and
pointed out that there are some speci-
mens which show intermediate charac-
ters.

I have examined more than 200 spe-
cimens including type specimens of the
two nominal species and biometrically
treated about 70 specimens. On the basis
of the results of statistics as well as
other observations, all the specimens of
the sample are regarded as belonging to
one species. Considering the page pre-
cedancy in YOKOYAMA’s paper, I choose
the former as the specific name.

Comparison:—The present species oc-
curs together with Harpoceras (s. str.)
sp. cf. H. exaratum, but is distinguish-
able by its less strongly curved ribs.

YOKOYAMA (1904) said that the present
species was closely allied to Hildaites
borealis (BUCKMAN). Indeed in the mode
of the ribs Hildaites borealis is quite
similar to the present species, but the
hafts of the ribs are shorter in the
former than in the latter. The venter
of H. borealis is unicarinate-tabulate and
has somewhat subangular ventro-lateral

shoulders. On the other hand the venter

of the present species is unicarinate-
bisulcate and not acute but has gentle
ventrolateral shoulders.

Harpoceras mulgravium (YOUNG &
BIRD) is somewhat similar to the pre-
sent species, but the former has longer
hafts of the ribs and more acute curve
of ribs on the middle of the flank.

Occurrence:—Loc. 3: 113, loc. 30: 29,
loc. 26: 12, loc. 47: 10, loc. 5: 8, loc. 28':
8, loc. 9; 5, loc. 2: 4, loc. 4: 3, loc. 6:
3, loc. 22: 3, loc. 40: 3, loc. 1: 2, loc. 35:
2, loc. 47B: 2, loc. 18E: 1, loc. 41: 1, un-
known loc. of the Sakuraguchi-dani: 6,
Tabe district: 1, unknown loc.: 22.

Harpoceras (Harpoceras) inouyei
(YOKOYAMA)

Pl. 1, Figs. 4-5; Pl 3, Fig. 5.

1904. Hildoceras inouyei YOKOYAMA; YOKO-
yaMma, Jour. Coll. Sci., Imp. Univ. To-
kyo, vol. 19, art. 20, pp. 13-14, pl. 2,
figs. 5-6.

1947. Hildoceras (s.l.) inouyei YOKOYAMA ;
MaTsuMoTo in MaTsumoto & ONo,
Sci. Rep. Fac. Sci., Kyushu Univ., vol.
2, no. 1, p. 28.

1956. Hildoceras inouyei YOKOYAMA; ARKELL,
Jurassic Geology of the World, Oliver
& Boyd Ltd., p. 421.

1962. Hildoceras inouyei YOKOYAMA ; SATO,
Mém. Soc. Géol. France, no. 94, p. 59.

1962. Hildoceras inouyei YOKOYAMA. ; TAKALI,
MaTtsumoTo and Torivyama ed., Geolo-
gy of Japan, Univ. Tokyo Press, p. 83.

Types:—As YOKOYAMA (1904) estab-
lished this species on several syntypes,
one of his illustrated specimens (1904,
pl. 2, fig. 6) is here designated as the
lectotype, MM. 7063, and another illus-
trated specimen (1904, pl. 2, fig. 5) as the
paralectotype, MM. 7062. They were
obtained at loc. 47.

Material :—Seventy-two specimens,
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Types, GK. G. 2641-2652, 2654-2666, 2668-
2676, 2679-2681, 2683-2685, 11299, 11316-7,
11342-11349, GYU. M. 1028-1047.

Diagnosis:—The diagnosis of the pre-
sent species, as noted by YOKOYAMA
(1904) and supplemented by MATSUMOTO
(in MATSUMOTO & ONO, 1947), is: A spe-
cies of Harpoceras (s. str.) which has a
fairly narrow umbilicus (usually less
than 1/3 of diameter in every size) and
bifurcated, indistinctly fasciculated and/
or occasionally inserted ribs.

Description :—The whorls enlarge rap-
idly, with a fairly narrow umbilicus. The
venter is probably unicarinate-bisulcate,
although the specimens with a complete-
ly preserved venter are not available.
The umbilical periphery is rounded, but
the wall is steep and low. The ribs spring
on the umbilical wall and go on for-
ward. At a point one-third or two-fifths
of the flank the ribs curve backward
with increasing coarseness, drawing arcs,
and then recurve forward near the ven-
tral shoulder. They usually are very
weak and often inperceptible on the
umbilical periphery. The bifurcation
occurs at one-third or two-fifths of the
flank where the ribs curve backward.
The fasciculation is indistinctly visible
on the innermost part of the flank. In-
serted ribs occasionally occur on the
outer two-thirds of the flank. The lirae
and striae are rare, but, if present, they
are visible along the ribs. In some spe-
cimens the sutures are partly preserved,
but the preservation is too poor for
tracing details. An example is shown
in PL 3, Fig. 5.

Measurements :—

No. D. U H U/D H/D Rn}
MM. 7062 26.1 8.6 10.4 0.33 0.40 28
MM. 7063  39.1 11.0 16.8 0.28 0.43 29
GK.G.2642 41.0 14.3 16.2 0.35 0.40 37
GK.G.2668 42.9 15.4 19.2 0.36 0.45 36
GK.G.2672 52.3 12.2 25.7 0.23 0.49 28

Comparison :—The present species is
closely allied to Harpoceras chrysanthe-
mum (YOKOYAMA) in general characters,
especially in the quite similar curvature
of ribs. The former has, however, dis-
tinctly involute shell and sometimes show
fasciculation and inserted characters of
the ribs.

The present species is also very similar
to Hildaites borealis (BUCKMAN) (WRIGHT,
1883, p. 438) in the mode of ribs. The
present species, however, is characteri-
zed by the involute shell and the uni-
carinate-bisulcate venter.

The mode of insertion and bifurcation
of the ribs is somewhat similar to that
of Lioceratoides yokoyamai (MATSUMO-
TO), but the latter shows more eminent
and regular bifurcation and insertion.

Occurrence:—Loc. 3: 25, loc. 5: 12, loc.
30:11, loc. 1: 3, loc. 26: 3, loc. 47: 5, loc.
2:1, loc. 4: 2, loc. 18D: 1, loc. 18E: 1,
loc. 27: 1, loc. 28: 1, loc. 35: 1, loc. 42:
1, unknown: 4.

Harpoceras (Harpoceras) sp. cf. H. (H)
mulgravium (YOUNG & BIRD)

Pl. 1, Fig. 6.

Material:—A fragmentary specimen,
GK. G. 11355.

Description :—The whorls enlarge rath-
er rapidly, and the umbilicus seems to
be somewhat narrow. The venter seems
to be unicarinate-bisulcate, though it is
poorly preserved. Ribs are strongly fal-
coid and somewhat prorsiradiate. They
are straight and inclined forward on the
inner half of the flank. At the middle
of the flank they abruptly curve back-
ward and near the ventral shoulder they
recurve forward, moderately projecting
on the venter. They are accompanied
by lirae on the preserved last stage. The
ribs are numerous and separated by in-
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Fig. 1.

terspaces narrower than the ribs. They
are strong on the outer half of the flank
and somewhat weak on the inner half.
Measurements:—H : 46.1
Comparison:—The present specimen
is similar to the British specimens of
Harpoceras mulgravium (YOUNG & BIRD)
(WRIGHT, 1882, p. 433, BUCKMAN, 1909,
p. 4b) in the mode of volution, venter
and ribs, but it is fragmentary and its

The Anda-dani V.

&
Jinjyoji

The River
Motoyoku

56

Nishinagano

28
The Sakuraguchi-dani V.

Higashinakayama

o .1 .5 1 Km
—

Map showing the studied area and the fossil localities.

characters of the young stage is not
observable. Therefore I tentatively de-
scribe it under Harpoceras cf. mulgravium
(YOUNG & BIRD).

H, mulgravium (YOUNG & BIRD) is al-
lied to H. falcifer (SOWERBY) (PINNA,
1968, pp. 37-39), but is distinguished in
its wider umbilicus, less involute shell
and straight hafts of the ribs.

Occurrence:—Loc. 28: 1.
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Harpoceras (Harpoceras) sp. cf. H. (H)
exaratum (YOUNG & BIRD)

Pl. 2, Fig. 4; PL 3, Fig. 1.

1904. Harpoceras sp.; YoKoYAMA, Jour. Coll.
Sci., Imp. Univ. Tokyo, vol. 19, art. 20,
p. 15, pl. 4, fig. 2.

1947. Harpoceras (s. str.) sp. aff. H. exaratum
(YouNG & BIRD) ; MATSUMOTO in Ma-
TsuMmoTo & ONo, Sci. Rep. Fac. Sci.,
Kyushu Univ., Geol., vol. 2, no. 1, p. 28.

1962. Harpoceras sp. aff. H. exaratum (YOUNG
& BIRD) ; SATO, Mém. Soc. Géol. France,
no. 94, p. 59.

Material :—Twelve specimens, GK. G.
2711, 2716, 11336-11341, GYU. M. 1025-
1027, MM. 7071.

Description :—The whorls enlarge rap-
idly and the umbilicus is narrow. The
venter bears a less stout keel. Whether
the venter has sulci or not is not con-
firmable. The mode of ribs is falciform
and is characteristic of Harpoceras (s.
str.). The ribs are usually simple. The
angle of the curved ribs near the middle
of the flank is about 120° to 150°. The
space of the ribs varies to some extent,
being wider than the interspace in most
specimens. Much finer ribs are occasion-
ally visible along the major ribs, and in
a large fragmentary specimen numerous
fine ribs are characteristic. One speci-
men has its aptychus which may be re-
ferred to Cornaptychus.

Measurements :—

No. D. U H U/D H/D Rn}
GK.G.2711 ca.45 10.9 21.1 0.24 0.47 40

Comparison: —The present specimens
have been regarded as Harpoceras (s.
str.) sp. aff. H. exaratum (YOUNG & BIRD).
Indeed the present specimens are very
similar to the European specimens of
Harpoceras (s. str.) exaratum (YOUNG &
BIRD) in the dense ribbing, the mode of

falciform ribs and the involute shell.
According to BUCKMAN (1909, p. 5b) three
ontogenetic stages are discerned in H.
(H.) exaratum, of which later two stages,
“(2) the single ribs, falciform stage; (3)
the finer rib stage, less falciform” are
confirmed in the Toyora specimens. As
the detailed nature of venter is not
visible, I treat the present specimens
as Harpoceras (H.) sp. cf. H. exaratum
(YOUNG & BIRD).

The present species is similar to Har-
poceras (H.) okadai (YOKOYAMA) but is
distinguished by its wider umbilicus and
stronger curve and longer hafts of the
ribs.

Occurrence:—Loc. 28: 3, loc. 2: 2, loc.
47: 3, loc.1: 1, loc. 22: 1, loc. 36: 1, loc.
367: 1.

Subgenus Harpoceratoides
BUCKMAN, 1909

Type-species :— Ammonites alternatus
SIMPSON in BUCKMAN, 1909.

Harpoceras (Harpoceratoides) nagatoensis
sp. nov. [MATSUMOTO, MS.]

Pl. 3, Figs. 2-4.

1947. Grammoceras (Pleydellia) sp.; MATSU-
MoTO in MaTsumoTo & ONoO, Sci. Rep.
Fac. Sci., Kyushu Univ., Geol., vol. 2,
no. 1, p. 27, pl. 1, fig. 7.

1953. Harpoceratoides nagatoensis MATSUMO-
TO (nom. nud.) ; MaTsumoTo in MA-
TSUMOTO et al. ed., “Historical Geolo-
gy” (in Japanese), Asakura Book Ltd.,
p. 359.

1962. Harpoceratoides nagatoensis MATSUMO-
TO; SATO (nom. nud.) Mém. Soc. Géol.
France, no. 94, p. 59. S

Types:—The specimen illustrated by
MATSUMOTO (in MATSUMOTO & ONO,
1947, pl. 1, fig. 7) is designated here as the
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Sandy shale, thickly bedded, not platy,
not so fissile, somewhat compact.

Silt-silty shale, thickly bedded, not platy, —
calcareous nodule bearing.

=== Sandy shale, thickly bedded,
== sometimes massive.
== Sandy shale, bedding plane flat,
=== thickly platy, sometimes massive.
ut
== Silt-silty shale, fissile,
= generally platy.
E=== Clay-silty clay shale, thinly bedded,
=== fissile like paper.
Alternation of shale
and sandstone.
Sandy shale-shaly sandstone. SR
Fine sandstone. uh
Meium sandstone.
Coarse sandstone.
— loc. 56
ub
Conglomerate.
— loc. 28
— loc. 27
— loc. 26 loc. 44
— loc.25 Nm
— loc. 24 2
— loc. 23 Z
— loc. 22 4
— loc. 21
Nm — loc. 20
— loc. 1
— loc ¥
= loc. 17
=
B=
Nsh ===
[10m [wm Soloe.33
0 0 [ 0
a

Fig. 2. Columnar sections showing localities. The horizontal bars are the boundaries
of the formations (left side of the column) and the boundaries of the zones (right side).
The locality numbers correspond to the numbers in the systematic description.

a: Column along the sequence in the Sakuraguchi-dani; b: Column along the Anda-dani;
¢: Column along the Kogo-dani; d : Column along the Chuzankei Ravine, Higashinakayama ;
e: Column along the River Era.

Explanation of Plate 1
(Natural size)

Figs. 1-3. Harpoceras (s. str.) chrysanthemum (YOKOYAMA)
1. MM. 7058a, Lectotype, loc. 47; 2. MM. 7059, Paralectotype, loc. 47; 3. MM. 7060,
Paralectotype, loc. 47.
Figs. 4-5. Harpoceras (s. str.) inouyei (YOKOYAMA)
4. MM. 7062, Lectotype, loc. 47; 5. MM. 7063, Paralectotype, loc. 47.
Fig. 6. Harpoceras (s. str.) sp. cf. H. mulgravium (YounNG & BIRD)
GK. G. 11355, loc. 28.
Fig. 7. Dumortieria ? sp.
Rubber cast of GK. G. 2797, loc. 58.
Fig. 8. Grammoceras (s. str.) sp. aff. G. obesum (BUCKMAN)
GK. G. 2781, loc. 55.
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holotype, GK. G. 2007, which was obtain-
ed at loc. 9. Five specimens, GK. G.
2381-2384, 2391, are designated as para-
types.

Material :—The above mentioned six
specimens.

Etymology :—“Nagato” is the old name
of the southwestern part of Yamaguchi
Prefecture.

Diagnosis:—A species of Harpocera-
toides which has fine, numerous and
moderately curved ribs and proportion-
ally wide umbilicus.

Description :—The whorls enlarge mod-
erately or somewhat rapidly. The volu-
tions are moderately tight in most of the
specimens and in others somewhat in-
volute. A keel is visible on the venter
and may be unicarinate. The ribs are
so fine that they look like lirae. Their
curve is falciform and is characteristic
of Harpoceras. At inner one-third of the
flank, they curve backward moderately.
They are numerous, crowded and fasci-
culated on the inner lateral and the
umbilical wall. They are wider than
their interspace. The apertural part of
a large specimen (Pl 3, Fig. 3) is cov-
ered by numerous lirae instead of the
ribs.

Measurements :—

No. D. U. H.  U/D
GK. G. 2007 2.0 89 10.3 0.34
GK. G. 2383 32.4 142  10.4 0.4
GK. G. 2382 58.6 22.9 21.5  0.39

Comparison :—The present species is
similar to Protogrammoceras nipponicum
(MATSUMOTO) in its curvature of ribs
but the latter does not show the fasci-
culation of the ribs.

The present species is similar to Har-
poceratoides serotinum BETTONI (1900, pp.
65-66; Haas, 1913, pp. 106-109; MONES-
TIER, 1931, pp. 31-32) but is distinguished
by its more evolute shell and rather

weaker curve of ribs.
Occurrence:—Loc. 9 4, loc. 22: 1, loc.
30: 1.

Genus Pseudolioceras BUCKMAN, 1889

Type-species :— Ammonites
SIMPSON in BUCKMAN, 1889.

compactilis

Pseudolioceras sp.
Pl. 3, Figs. 10-11.

1947. Hyperlioceras sp.; MATSUMOTO in Ma-
TsumoTo & ONo, Sci. Rep. Fac. Sci.,
Kyushu Univ., vol. 2, no. 1, p. 29, pl.
2, fig. 2.

1956. Pseudolioceras ? sp.; ARKELL, Jurassic
Geology of the World, Oliver & Boyd
Ltd., p. 421.

1962. Pseudolioceras sp.; Sarto, Mém. Soc.
Géol. France, no. 94, p. 59.

1963. Pseudolioceras sp. ; TAKAI, MATSUMOTO
and Torivama ed., Geology of Japan,
Univ. Tokyo Press, p. 83.

Material:—Ten unfavourably pre-
served specimens, GK. G. 2012, 2772-
2776, 2782, 2792, 2793, 2798.

Description :—The whorls enlarge very
rapidly and the umbilicus is very nar-
row. The venter is unicarinate-tabulate.
The umbilical wall is low and more or
less steep. The ribs are moderately
falciform. They spring on the umbilical
wall and go on somewhat forward. At
the middle of the flank they curve mod-
erately backward and then recurve for-
ward near the ventral shoulder. The
ribs are wide and rather low. The in-
terspaces of the ribs are also wide. In
one specimen, GK. G. 2773, lirae are pre-
sent on the ribs of the last whorl.

Measurements :—

No. D. U. U/D H.

GK. G. 2010 64.1 11.5 0.18 33.9
GK. G. 2772 44.7 ca.9 0.20 24. 4
GK.G. 2773 ca.34.7 ca.10.7 0.31 ca.13.5
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Comparison :(—The present species is
similar to Pseudolioceras andromacoi
Fucin (1923, pp. 61-62) in the tight in-
volution and falciform ribs, but is dis-
tinguished by its less dense ribs. It is
somewhat similar to Pseudolioceras sub-
lythense (HAAS) (1913, pp. 113-114), but
is distinguished by its wider ribs.

As the available specimens are un-
favourably preserved, precise specific
identification is hardly done.

Occurrence:—Loc. 55: 8, loc. 53: 1, loc.
54: 1.

Subfamily Hildoceratinae HYATT, 1867

Genus Hildoceras HYATT, 1867

Type-species :— Ammonites bifrons BRU-
GUIERE, 1789 (subsequently designated by
BUCKMAN, 1889).

Hildoceras sp. aff. H. bifrons (BRUGUIERE)

Pl. 4, Figs. 4-5; Pl. 2, Fig. 10
in Part III.

Material :—Five specimens, GYU. M.
1068, GK. G. 11351-11345, of incomplete
preservation.

Description:—The whorls enlarge
slowly and the umbilicus is proportion-
ally wide. The venter is tricarinate-
bisulcate. The umbilical periphery is
rounded but the wall is nearly perpen-
dicular and somewhat high. Therefore
the whorl-section is roughly rectangular.
The flank is flat. The curvature of a
rib is falcoid and characteristic of Hildo-

ceras. The ribs curve backward at the
middle of the flank. Usually they are
very weak or sometimes imperceptible
on the inner half of the flank but stout
on the outer half. They are widely in-
terspaced. Lirae are present on the
inner half of the flank.

Measurements :—Height of the whorl
of the last stage: GK. G. 11351=28.1,
11352=32.1, 11353=24.8,11354=33.2, GYU.
M. 1068=51.7.

Comparison :—The present specimens
are similar to the British specimens of
Hildoceras bifrons (BRUGUIERE) (WRIGHT,
1882, p. 436, pl. 59, figs. 1-2) in the mode
of volution, venter and stout ribs, but
the curvature of ribs in the former is
not so abrupt as in the latter. In the
present specimens the inner part of the
flank is not grooved but flattened and
this may be a diagnostic character of
the present specimens. Because the
character of the small stage is unknown
and only the fragmentary specimens are
available, I tentatively treat the present
specimens under Hildoceras sp. aff. H.
bifrons, although they could possibly
represent a new species.

Occurrence:—Loc. 7: 1, loc. 25: 1, loc.
27: 1, loc. 40: 1, loc. 44: 1.

Subfamily Grammoceratinae
BUCKMAN, 1904

Genus Grammoceras HYATT, 1867

Type-species:—Ammonites striatulus
SOWERBY, 1823 (subsequently designated

Explanation of Plate 2

(Natural size)

Figs. 1-3. Harpoceras (s. str.) chrysanthemum (YOKOYAMA)
1. MM. 7065, loc. 47; 2. MM. 7061, Paralectotype, loc. 47; 3. MM. 7064, Rubber cast,

Nishinagano

Fig. 4. Harpoceras (s. str.) sp. cf. H. exaratum (YOUNG & BIRD)

MM. 7071, loc. 47.
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by BUCKMAN, 1890).

Subgenus Grammoceras HYATT, 1867

Grammoceras (Grammoceras) sp. aff.
G. (G.) obesum (BUCKMAN)

Pl 1, Fig. 8.

1947. Cf. Grammoceras sp.; MATSUMOTO in
MatsumoTo & ONo, Sci. Rep. Fac. Sci.,
Kyushu Univ., Geol., vol. 2, no. 1, p. 27.

Material :—Five specimens, GK. G. 2781,
2783, 2787, 2784, 2795.

Description :—The whorls enlarge mod-
erately and the venter has a small keel.
The umbilical periphery is rounded and
the wall is low. The ribs are moderately
falcoid. They spring on the umbilical
seam and go on forward with flexuosity.
After they proceed one-fourth or one-
third of the flank, they curve backward
and recurve forward near the ventral
shoulder. They are simple, somewhat
elevated and separated by wider inter-
spaces.

Measurements :—

No. D. U.
GK. G. 2781

U/D H. Rn}
59.4 20.4 0.34 22.7 ca.2l

Comparison :—The present species re-
sembles Grammoceras obesum (BUCKMAN)
(1904, pp. 150-151) in the mode of ribs,
but has a tighter volution and somewhat
stronger curvature of ribs.

The present species is somewhat simi-
lar to Grammoceras thouarsense (D’ORBIG-
NY) in the curvature of ribs, but is dis-
tinguished by its tighter volution and
sparser ribbing.

As the available specimens are not
numerous and unfavourably preserved,
I provisionally treat the present species
as Grammoceras sp. aff. G. obesum (BUCK-
MAN).

Occurrence:—Loc. 55: b.

Genus Dumortieria HAUG, 1885

Type-species :— Ammonites levesquei
D’'ORBIGNY, 1884 (subsequently designat-
ed by BUCKMAN, 1890).

Dumortieria ? sp.
Pl 1, Fig. 7.

1947. Dumortieria (?) sp.; MATSUMOTO in
MaTtsuMoTo & ONoO, Sci. Rep. Fac. Sci.,
Kyushu Univ., Geol., vol. 2, no. 1, p. 29.

1956. ? Dumortieria sp.; ARKELL, Jurassic
Geology of the World, Oliver & Boyd
Ltd., p. 421.

1962. Dumortieria? sp. ; SATO, Mém. Soc. Géol.
France, no. 94, p. 59.

Material:—A single fragmentary spe-
cimen, GK. G. 2797.

Description:—The whorls enlarge
somewhat rapidly and consequently the
umbilicus is rather narrow. The venter
is invisible. The ribs, which spring at
the umbilical seam, are somewhat flexu-
ous, slightly falcoidal, fine, simple and
widely interspaced.

Measurements :—

No. D. U. U/D Rn}
GK. G. 2797 ca.18 ca. 7 ca. 0. 39 17

Comparison:—The present species
somewhat resembles Dumortieria tabu-
lata BUCKMAN (1905, p. 185) in the mode
of ribs and volution, but it has finer
ribs. It is similar to Dumortieria leves-
quet (D’ORBIGNY) (HAUG, 1885, pp. 662-
663) in the somewhat fine and widely
interspaced ribs, but has more flexuous
ribs. On the other hand it is apparently
similar to Tmetoceras in its simple and
fine ribs. Because only a single speci-
men with poorly preserved venter is
available, a precise identification cannot
be done.

Occurrence:—Loc. 58: 1.
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Family Hammatoceratidae
BUCKMAN, 1887

Subfamily Phymatoceratinae
HyAaTT, 1867

Genus Phymatoceras HYATT, 1867

Type-species :— Phymatoceras robustum
HyATT, 1867.

Phymatoceras toyoranum (MATSUMOTO)
Pl 4, Fig. 3.

1947. Lillia toyorana MATSUMOTO; MATSU-
MOTO in MaTsumoTo & ONoO, Sci. Rep.
Fac. Sci., Kyushu Univ., Geol., vol. 2,
no. 1, p. 29, pl. 2, fig. 1.

1956. Phymatoceras toyoranum (MATSUMOTO);
ARKELL, Jurassic Geology of the World,
Oliver & Boyd Ltd., p. 421.

1962. Phymatoceras toyoranum (MATSUMOTO);
SATO, Mém. Soc. Géol. France, no. 94,
p. 59.

1962. Phymatoceras toyoranum (MATSUMOTO);
Taxal, MaTsumoToand ToORIYAMA ed.,
Geology of Japan, Univ. Tokyo Press,
p. 83.

Types:—Here 1 designate one of the
twelve syntypes, GK. G. 2763, as the
lectotype and others, GK. G. 2011, 2761,

HIRANO

2764, 2765, 2766, 2768, 2768, 2770, 2771,
2777, as paralectotypes, of which one
specimen, GK. G. 2011 was previously
illustrated by MATSUMOTO (1947, pl. 2,
fig. 1).

Material :—The
twelve specimens.

Diagnosis:—A species of Phymatoceras
which has slightly to moderately sig-
moidal, widely interspaced ribs and no
tubercles.

Description:—The whorls enlarge
somewhat rapidly and consequently the
umbilicus is narrow in the young stage
of about 20 mm. in diameter. In the
later stages the whorls enlarge some-
what slowly and the umbilicus is pro-
portionally moderate. The venter is
unicarinate-bisulcate. The ribs spring
at the umbilical seam and go on forward.
At a point inner one-third of the flank
they curve backward and near the ven-
tral shoulder they recurve forward.
They are, thus, slightly sigmoidal and
they become stouter toward the ventral
shoulder. They are interspaced widely
and often bifurcate at the umbilical
periphery. In some specimens the ribs
are slightly elevated at the umbilical
periphery where the bifurcation arises,
but the elevation is not so strong as to

above mentioned

Explanation of Plate 3

(Natural size)

Fig. 1.
Rubber cast of GK. G. 2711, loc. 2.

Harpoceras (s. str.) sp. cf. H. exaratum (Younc & BIRD)

Figs. 2-4. Harpoceras (Harpoceratoides) nagatoensis sp. nov.
2. GK. G. 2383, Paratype, loc. 9; 3. GK. G. 2381, paratype, loc. 30; 4. GK. G. 2007, Holotype,

loc. 9.

Fig. 5. Harpoceras (s. str.) inouyei (YOKOYAMA)

GK. G. 2642, loc. 3.

Figs. 6-9. Harpoceras (s. str.) chrysanthemum (YOKOYAMA)
6. GK. G. 2572, loc. 3; 7. GK. G. 2552, loc. 3; 8. GK. G. 2557, loc. 3; 9. GK. G. 2501,

loc. 3.

Figs. 10-11. Pseudolioceras sp.

10. GK. G. 2773, loc. 55; 11. GK. G. 2012, loc. 55.
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be called tubercles. One specimen, GK.

G. 2763, with a diameter of 64 mm., has

some lirae on the apertural part.
Measurements :—

No. D. U.  U/D  Rn}
GK.G.2763 ca.6l 21.6 ca.0.35 20

Comparison:—The present species is
similar to Phymatoceras pulcher MERLA
(1933, pp. 30-31) in the mode of volution
and the curvature of ribs, but is distin-
guished by its stouter ribs and indis-
tinctness of tubercles at the umbilical
periphery.

The present species is similar to Phy-
matoceras malagma (DUMORTIER) (BUCK-
MAN, 1899, p. 21) in the curvature of ribs,
the bifurcation and the volution. The
unmistakable distinction between the
two species is the considerably dominant
tubercles in the latter.

The present species resembles Phy-
matoceras obtecta (BUCKMAN) (1899, p. 21)
in the mode of ribs. The latter is dis-
tinguished in its more dominant and
numerous tubercles in younger stages
and more rapidly enlarging whorls.

The present species is also similar to
Phymatoceras narbonensis (BUCKMAN)
(MONESTIER, 1931, p. 21) in the mode of
bifurcation. They are distinguished in
that the ribs are more flexuous and con-
siderably elevated at the umbilical pe-
riphery and the whorls enlarge more
rapidly in the latter than in the former.

Occurrence:—Loc. 55: 13.

Phymatoceras sp.
Pl. 4, Figs. 1-2

1947. Haugia aff. japonica (NEUMAYR) ; Ma-
TsuMoToO in MAaTsumoTto & OnNo, Sci.
Rep. Fac. Sci., Kyushu Univ., Geol., vol.
2, no. 1, p. 29, pl. 2, fig. 5.

1956. Haugia aff. japonica (NEUMAYR); AR-
KELL, Jurassic Geology of the World,

Oliver & Boyd Ltd., p. 421.
1962. Haugia aff. japonica (NEUMAYR) ; SATO,
Mém. Soc. Géol. France, no. 94, p. 59.

Material :—Two specimens, GK. G. 2801,
11350.

Description:—The whorls enlarge
slowly and consequently the umbilicus
1S proportionally wide. The venter has
a low keel. The presence of sulci is not
confirmed. The umbilical periphery is
rounded and the wall is steep. Some-
what prominent tubercles are present
between the umbilical wall and the um-
bilical shoulder, and two ribs spring
from every tubercle in the growth stages
less than 50 mm. in diameter. The ribs
go on backward on the flank and near
the ventral shoulder they curve forward.

In the late growth stage with diame-
ters between ca. 50 mm. and ca. 100 mm.,
the tubercles are weak or very weak,
and the twin becomes obscure. The ribs
are sigmoid, very weak on the inner
one-third of the flank and somewhat
strong on the ventral shoulder. The
curvature of the rib in this stage is the
same as that in the younger stages. In
one specimen, GK. G. 2801, lirae occur
in the part with diameters between ca.
70 mm. and ca. 85mm. and they are
prominent on the umbilical shoulder.
The tubercles and ribs become very
weak and finally fade away in the last
stage over 100 mm. in diameter.

Measurements :—

No. D. U H  U/D Rn}
GK.G. 2801 ca.83 38.9 ca.23.7 ca.0.47 ca.27
GK.G.11350 — 54.8 30.9 — 25

Remarks:—The present species has
been considered as being allied to
Haugia japonica (NEUMAYR) from Shi-
koku for a long time. The taxonomic
position of Haugia japonica has so far
been discussed by many students (NEU-
MAYR in NAUMANN & NEUMAYR, 1890,
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p. 35; YEHARA, 1927, pp. 37-39; SHIMIZU,
1928, pp. 219-222; KOBAYASHI, 1935, pp.
79-83) and recently ZEISS (1956, p. 76)
pointed out that it is closely allied to
Hecticoceras (Putealiceras) mathayense
(KILIAN). HAYAMI & MATSUMOTO (MA-
TSUMOTO et al., 1963, p. 35) regarded it
as Hecticoceras? (Putealiceras) japonicum.
H.? (P.?) japonicum has less sigmoidal
ribs and tubercles at a point about one-
third from the umbilical margin to the
venter, but the present species has more
sigmoid ribs and tubercles on the um-
bilical shoulder. There are unmistak-
able differences between them.
Although the present species is repre-
sented only by two specimens, it is not
referred to the genus Hecticoceras by
the following ground. Ribs are strong
in Hecticoceras but moderate or weak in
the present species. In Hecticoceras the
ribs end at the ventrolateral tubercles,
but such a character is not shown by
the present species. Hecticoceras has
tubercles through the growth stage, but
in the present species the tubercles are
weakened in a late stage with diameters
between 50 to 100 mm. and finally fade

away.

The present species is not referred to
the genus Haugia, because it has a low
keel and sigmoid ribs.

Considering all the observable charac-
ters it is better to ascribe the present
species to Phymatoceras.

Comparison:—The present species is
similar to Phymatoceras pulcher MERLA
(1933, pp. 30-31) in the mode of volution
and ribs, but is distinguished by its less
persistent tubercles.

The present species is similar to Phy-
matoceras robustum HYATT (ARKELL et
al., 1956, p. L265) in the mode of tuber-
cles and volution. In the former, twin-
ned ribs arises from every tubercle in
the younger stages. On the other hand,
in the latter the ribs are simple, twin-
ned or triploid from tubercles and the
mode is irregular.

The present species is similar to Phy-
matoceras toyoranum in the mode of vo-
lution and ribbing, but is distinguished
by its dominant tubercles at the umbili-
cal shoulder in the younger stages and
somewhat weaker ribs.

Occurrence:—Loc. 56: 2.

(to be continued)

Explanation of Plate 4
(Natural size unless otherwise indicated)

Figs. 1-2. Phymatoceras sp.

1. Gypsum cast of GK. G. 11350, loc. 56, x0.8; 2. Gypsum cast of GK. G. 2801, loc. 56,

x0.8.

Fig. 3. Phymatoceras toyoranum (MATSUMOTO)

Rubber cast of GK. G. 2763, Lectotype, loc. 55.
Figs. 4-5. Hildoceras (s. str.) sp. aff. H. bifrons (BRUGUIERE)
4. GK. G. 11351, loc. 40; 5. GK. G. 11354, loc. 27.
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CORAL FOSSILS FROM THE KOSODE FORMATION,

YAMANASHI PREFECTURE*

KATSUHIKO NISHIMIYA

Institute of Geosciences, Yamanashi University

and

NOBUO YAMAGIWA

Institute of Geosciences, Osaka Kyoiku University
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Introduction and acknowledgements

The Kosode Formation is a character-
istic member composing the zonal struc-
ture in the Kanto-Mountainland, and is
extending from Kosode toward Aoiwa-
dani in the surveyed area, the north-
eastern part of Yamanashi Prefecture
(Text-fig. 1). The stratigraphical and
structural studies of the formation have
been carried out by FujmMoTo (1939),
FujiMoTO and Suzuki (1969), Yamanashi
Prefecture Government (1970), and NISHI-
MIYA and YAMAGIWA (1971). There has
been, however, published no palaeonto-
logical report, although corals are rather
dominant in limestone lenses at Kosode
and Aoiwadani, and occur sometimes in
association with stromatoporoids.

* Received Oct. 20, 1972; read June 27,
1971, at Nara.

15

The coral fauna may be regarded as
very valuable in order to discuss the
geological age, correlation and palaeo-
environment of the Kosode Formation,
so far as other leading fossils are indeed
lacking. Ten coral species are dis-
criminated from the formation, and de-
scribed in the present paper. In addi-
tion, the Jurassic Torinosu Series is
briefly mentioned, making special ref-
rence to the Kosode Formation.

On publishing the present paper, the
writers wish to express their sincere
thanks to Professor Keiji NAKAZAWA
of the Kyoto University for his contin-
uous suggestions. Thanks are due to
Mr. Toyohiko IWAHASHI of the Osaka
Kyoiku University for his photographic
work, and also due to Mr. and Mrs.
Yasuo NoGAMI of the Kyoto University
for their helps in preparation for the
manuscript.
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Fig. 1. Geological map of the northeastern part of Yamanashi Prefecture.

A : Kumotoriyama Formation, B: Kosode Formation, C: Aoiwadani Formation, D: Kamo-
sawa Formation, E: Oonari Formation, I: shale or slate, II: sandstone, III: conglomerate,
IV : schalstein, V: chert, VI: limestone, VII: fault, VIII: strike and dip, 1-21 ; Sample loc.

and by FuJjiMOTO and SUZUKI (1969) in

the Oborogawa District. They are sub-
The Jurassic strata were studied by divided as follows:

FujiMoTo (1939) in the Kogochi District

Stratigraphy

Kogochi District Oborogawa District
Kogochi Group (Jurassic) Otaki Group (Jurassic)
Takanosuyama Formation Tochimoto Formation

Kawamata Formation
Kosode Formation Sogoyadani Formation

Kosode Formation
Oonari Formation Koreisan Formation

The stratigraphy of the surveyed Torinosu Series is separately distrib-
Aoiwadani-Kosode area is summarized, uted in three belts, namely, the Oonari
as shown in Table 1. The Jurassic Formation in the southern belt, the
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Table 1. Stratigraphical subdivision in the surveyed area.

Kamosawa Formation in the middle
belt, and the Kosode Formation in the
northern belt. The boundaries of these
formations are bounded by fault.

The Oonari Formation: Typically
developed at Oonari, well cropping out
along the middle stream of the Taba-
gawa River; mainly composed of sand-
stone, shale and slate, subordinately
made up of schalstein and chert, inter-
calating blackish grey limestone lenses;
about 2000 m thick.

The formation showing a general
trend of NW-SE, dipping to northeast
and southwest at angles 50-80°, general-
ly characterized by homoclinal struc-
ture. Several faults trending to NW-SE
and NE-SW. The boundary between
the present formation and the Kamo-
sawa Formation in the middle belt is
marked by fault, which is cut off by

NE-SW faults.

The Kamosawa Formation: Typically
cropping at Kamosawa; mainly com-
posed of shale and slate, intercalating
sandstone, thin limestone and chert;
about 1200 m thick.

The formation showing a strike of
N45-80°W, dipping to northeast or south-
west at angles 40-80°. Several faults
trending to NW-SE and NE-SW. The
boundary between the present for-

Aoiwadani-Kosode Area
Cretaceous Shimanto Series Kobotoke Group
~—- (fault)
Jurassic Torinosu Series Kosode F. Kamosawa F. Oonari F.
(fault)
Triassic? Aoiwadani Formation
—_—— | (fault)
Permian Chichibu Series Kumotoriyama Formation

mation and the presumably Triassic
Aoiwadani Formation is marked by a
fault, which is cut off by NE-SW faults.

The Kosode Formation: Typically
exposed along the upper stream of the
Kosodegawa River and at Aoiwadani;
composed of slate (often changed into
phyllite) and sandstone, occasionally
intercalating blackish grey limestone
lenses, which yield hexacorals and
stromatoporoids; about 500 m thick.

The formation showing a general
trend of NW-SE, dipping to northeast
at angles 40-70°. A considerable num-
ber of faults trending to NW-SE and
NE-SW. The formation is bounded on
the north by the Permian Kumotori-
yama Formation and on the south by
the Aoiwadani Formation. These for-
mations are in contact with each other
by faults, which are cut off by NE-SW
faults.

The limestone lenses intercalated in
the Kosode Formation yield corals, as
shown in Table 2.

The fauna of corals listed in Table 2
are equivalent or similar to those from
the Upper Jurassic in Japan, and the
Kosode Formation can be safely cor-
related with the Torinosu Series in the
Sagawa basin, Southwest Japan. The
Kamosawa Formation and the Oonari
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Table 2. List of the Jurassic corals from the Kosode Formation.
\ Aoiwadani Kosodegawa
~_ Locality ;’g N o o B
MMM I
\ SIS 1S 388331313
Actinastrea? sp. indet. X
Calamophyllia sp. indet. X X X
Dimorphoseries tabayamensis X
Enallhelia sp. indet. X X
Isastrea? sp. indet. X
Stylina kantoensis X
Stylina? sp. indet. X
Thamnasteria huzimotoi X X
T. aff. huzimotoi X
T. sp. A %
T. sp. B X
Trocharea sp. indet. X
Hexacoral gen. et sp. indet. X X

Formation, from which any valuable
fossil has never been obtained, are
tentatively regarded as the Jurassic,
judging from their lithic resemblance
to the well ascertained Torinosu Series
in the surveyed area. The details of
the correlation will be discussed by the
writers in the near future.

Systematic description
Order Scleractinia BOURNE, 1900

Suborder Astrocoeniina VAUGHAN
& WELLS, 1943

Family Thamnasteriidae VAUGHAN
& WELLS, 1943

Genus Thamnasteria LESAUVAGE, 1823
Thamnasteria huzimotoi EGUCHI
Plate 5, figs. 2a-c

1951. Thamnasteria huzimotoi EGUCHI, Sci_.
Rep. Tohoku Univ., 2nd ser. (Geol.),

vol. 24, p. 79, pl. 26, fig. 10.

Corallum massive and thamnasterioid.
Corallites small and confluent, without
distinct wall; central distance 2.0-4.0
mm. Septa slightly sinuous, confluent
with those of the adjacent corallites,
30-45 in number, 10-13 of them extend-
ing to center; laterally by synapticulae.
Perforations generally scarce. Col-
umella styliform, but in some corallites
rudimentary.
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Comparison: The present form is
closely allied to the type specimen of
Thamnasteria huzimotor EGUCHI (1951, p.
79, pl. 26, fig. 10) from the Torinosu
group in Itsukaichi, Kanto-Mountainland
in many common characters. However¥*,
the former’s perforations are more
scarce than the latter’s. It is similar
to T. torinosuensis EGucHI (1951, p. 67,
pl. 24, fig. 9; MORI, 1963, p. 58, pl. 22,
fig. 3) from the Upper Jurassic in the
Sagawa basin and the Soma area, but
the former differs from the latter in
having more numerous septa. It re-
sembles T. crateriformis GREGORY, (1900,
pp. 135-136, pl. 17, figs. 4,5, 7) from the
Upper Cutchum formation in Cutch in
many points. However, the former can
be distinguished from the latter by its
smaller corallites and less numerous
septa.

Occurrence: Loc. 2 at Aoiwadani and
Loc. 20 at Kosodegawa, Tabayama-
mura, Kitatsuru-gun, Yamanashi Prefec-
ture.

Geological horizon: Upper Jurassic.

Thamnasteria sp. A indet.

Plate 5, figs. 3a, b

Corallum massive and thamnasterioid.
Corallites somewhat irregular in size,
without distinct wall. Corallite centers
3.5-6.0 mm. Septa gently flexous, some-
what perforate, confluent between coral-
lites. Corallites 30-45 septa; 11-15 of
them (first and second cycles) extending
to center and some of them joint with a
columella. Synapticulae present. Col-
umella styliform, but in some corallites
rudimentary. No longitudinal section.

* According to the writers’ observations,
the septa of the type specimen are about 40
in number.

Comparison: The present form is
very similar to Thamnasteria huzimotoi
EGucHI (1951, p. 79, pl. 26, fig. 10; NISHI-
MIYA & YAMAGIWA, the present paper)
from the Upper Jurassic in the Kanto-
Mountainland, but differs from the
latter in having less numerous syn-
apticulae and longer central distance.
It resembles T. torinosuensis EGUCHI
(1951, p. 67, pl. 24, fig. 9; MORI, 1963, p.
58, pl. 22, fig. 3). However, the former
has more numerous septa.

Occurrence: Loc. 2, Aoiwadani, Taba-
yama-mura, Kitatsuru-gun, Yamanashi
Prefecture. ‘

Geological horizon: Upper Jurassic.

Thamnasteria sp. B indet.
Plate 5, ﬁg§. la, b

Corallum thamnasterioid. Corallites
relatively large and united by septa,
about 8.0 mm between calicural centers.
Septa slightly sinuous and less nu-
merous (20-4?); perforate, about 12 of
them extending to center. Columella
distinct and styliform. Synapticulae
present. No longitudinal section.

Comparison: The present species
somewhat resembles Thamnasteria abu-
kumaensis MORI (1963, p. 58, pl. 21, figs.
6, 7) from the Upper Jurassic in the
Soma area. However, the former is
separable from the latter in having
perforate septa and a styliform col-
umella.

Occurrence: Loc.5, Aoiwadani, Taba-
yama-mura, Kitatsuru-gun, Yamanashi
Prefecture. -

Geological horizon: Upper Jurassic.

Family Astrocoeniidae KQBY, 1890»

Subfamily- Astrocoeniinae KoOBY, 1890
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Genus Actinastrea D'ORBIGNY 1849
Actinastrea ? sp. indet.
Plate 6, fig. 6

Corallum massive. Corallites sub-
polygonal in transverse section, united
by wall; generally 1.2-1.5mm in dia-
meter. Septa about 24, straight; 6 of
first cycle long and reach to columella,
6 of second cycle slightly shorter than
the first and reach to near the columella.
Septa of third cycle slightly developed.
No longitudinal section.

Comparison: The present form is
represented by a single transverse sec-
tion. It is similar to the species belong-
ing to the genus Stylina, but differs
from the latter in having subpolygonal
corallites. It resembles Astrocoenia sp.
(Mor1, 1963, p. 56, pl. 21, fig. 8 from
the Upper Jurassic in the Soma area,
Northeast Japan. However, the calicural
wall of the former is subpolygonal in
transverse section and the corallites of
the former are not well preserved.

Occurrence: Loc. 3, Aoiwadani, Taba-
yama-mura, Kitatsuru-gun, Yamanashi
Prefecture.

Geological horizon: Upper Jurassic.

Family Stylinidae D’ORBIGNY, 1851

Subfamily Stylininae D’ORBIGNY, 1851

Genus Stylina LAMARCK, 1816
Stylina kantoensis, sp. nov.

Plate 6, fig. 1

Corallum massive. Corallites circular
in transverse section, subequal in size;
generally 1.3-1.5 mm in diameter. Coral-
lites united by coastae. Corallite cen-
teres 2.2-3.0mm. Septa thick, 12 in
number, arranged in two hexameral cy-
cles; 6 of first cycles extending to near
columella. Columella styliform, circular
in transverse section; 0.2-0.3 mm in dia-
meter. Wall thick. Intercorallite area
well developed, formed of costae. Cos-
tae subequal, 24 in number. No longi-
tudinal section.

Comparison: The present form re-
sembles Stylina sugiyamai EGUCHI (1951,
p. 60, pl. 22, fig. 7) from the Upper
Jurassic Torinosu group in the Sagawa
basin, Southwest Japan, but differs from
the latter, having longer central dis-
tance. It can be distinguished from S.
higoensis EGUCHI (1951, p. 74, pl. 12, figs.
6-9) from the Sakamoto formation in
Kuma Mountainland, southwest Japan in
having broader corallites and longer
central distance.

Occurrence: Loc. 20, Kosodegawa,
Tabayama-mura, Kitatsuru-gun, Yama-
nashi Prefecture.

Geological horizon: Upper Jurassic.

Explanation of Plate 5

All figs. x3

Fig. 1. Thamnasteria sp. B indet.

a) Transverse section, reg. no. 72092401la; b) Longitudinal section, reg. no. 72092401b.

Fig. 2. Thamnasteria huzimotoi EGUCHI

a) Transverse sectioh, reg. no. 72092402a; b) Longitudinal section, reg. no. 72092402b;
c) Transverse (somewhat oblique) section, reg. no. 72092403.

Fig. 3. Thamnasteria sp. A indet.

a) Transverse section, reg. no. 72092404; b) Transverse section, reg. no. 72092404,
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Subfamily Euheliinae
DE FROMENTEL, 1861

Genus Enallhelia EDWARDS
& HAIME, 1850

Enallhelia sp. indet.

Plate 6, figs. 7a, b

The present species almost agrees
with the genus FEnallhelia in many
important characters. It is closely
similar to E. nipponica somaensis EGU-
CHI (1942, pp. 143-144, pl. 6, figs. 8, 9;
MOoRI, 1963, pp. 56-57, pl. 23, fig. 3) from
the Upper Jurassic in the Soma area in
many common characters. However, it
is separable from the latter in having
a compressed columella. It is related to
E. nipponica EGUCHI (1942, pp. 142-143,
pl. 6, figs. 4-7) from the Lower Creta-
ceous in Miyagi Prefecture, but the
former’s calices are smaller than the
latter’s.

Occurrence: Loc. 20 at Kosodegawa
and a boulder at Shiosawa, Tabayama-
mura, Kitatsuru-gun, Yamanashi Prefec-
ture.

Geological horizon: Upper Jurassic.

Suborder Fungiina VERRILL, 1865
Superfamily Fungiicae DANA, 1846
Family Synastreidae ALLOITEAU, 1952

Genus Dimorphoseris DUNCAN, 1872

Dimorphoseris tabayamensis, sp. nov.

Plate 6, figs. 2a, b

Coralum thamnasterioid and turbi-
nate ; about 18 mm in diameter. Colony
formation by circumoral budding. There
is a large central primary calice; septa

numerous, 19 of them extending to
center. Secondary (marginal) calice only
one. In this calice, about 12 of septa
extending to center. Septa slightly
sinuous and somewhat perforate. Dis-
tance of primary and secondary centers
about 6.5 mm. Wall relatively thin. Col-
umella trabecular in central calice, but
rudimentary in marginal one. Syn-
apticulae numerous and distinct.

Comparison: The present species re-
sembles Dimorphoseris oolitica DUNCAN
(1872, pt. 3, pp. 22-23, pl. 4, figs. 1-4) from
the Oolites series in Europe in many
common characters. However, it differs
from the latter in having smaller coral-
lum, trabecular columella and less nu-
merous septa extending to columella.

Occurrence: Loc.5, Aoiwadani, Taba-
yvama-mura, Kitatsuru-gun, Yamanashi
Prefecture.

Geological horizon: Upper Jurassic.

Superfamily Agariciicae GRAY, 1847

Family Calamophyllidae VAUGHAN
& WELLS, 1943

Genus Calamophyllia BLAINVILLE, 1830
Calamorphyllia sp. indet.

Plate 6, fig. 3

The present form is not well pre-
served. It may belong to the genus
Calamophyllia than the genus Stylosmilia
in having no styliform columella. It
resembles Rhabdophyllia or Stylosmilia
(EcucHi, 1951, pl. 23, fig. 5) from the
Upper Jurassic Torinosu group at Oga-
wa, Ogawa-mura, Takaoka-gun, Kochi
Prefecture in many respects. However,
the former has somewhat larger coral-
lites than the latter.
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Occurrence: Loc. 2 and 4 at Aoiwa-
dani and Loc. 20 at Kosodegawa, Taba-
yama-mura, Kitatsuru-gun, Yamanashi
Prefecture.

Geological horizon: Upper Jurassic.

Genus [sastrea EDWARDS
& HAIME, 1851

Isastrea ? sp. indet.

Plate 6, fig. 4

The present specimens may belong to
the genus Isastrea in having the follow-
ing characters. 1) cerioid colonies, 2)
corallite wall present, but with septa
confluent partly absent, 3) monocentric
corallites, but rarely dicentric, 4) tra-
becular columella, but feeble. It is simi-
lar to some species of the genus Lato-
meandra. The corallites of the latter,
however, are mostly di- or tricentric.

Occurrence: Loc. 2, Aoiwadani, Taba-
yama-mura, Kitatsuru-gun, Yamanashi
Prefecture.

Geological horizon: Upper Jurassic.

Superfamily Poriticae GRAY, 1842
Family Microsolenidae KoBy, 1890
Genus Trocharea ETALLON, 1864

Trocharea sp. indet.

Plate 6, fig. 5

Corallum simple. Calicural diameter
about 15mm in transverse section. Thin
wall developed, although it is not rec-
ognizable in part. Septa numerous, 70-
80 in number. Septa slightly sinuous
in part and geniculate in part, with per-
forations. Columella trabecular. Syn-
apticulae present but a few. No longi-
tudinal section.

Comparison: The present form is
closely related to Trocharea sp. (EGUCHI,
1951, pl. 25, fig. 1) from the Torinosu
group at Ogawa, Ogawa-mura, Sagawa
basin, Southwest Japan in having
many common. characters. However,
the former one has less numerous septa
than the latter.

Occurrence: Loc. 2, Aoiwadani, Taba-
yama-mura, Kitatsuru-gun, Yamanashi

Explanation of Plate 6

Fig. 1. Stylina kantoensis, sp. nov.

Transverse section of the holotype, x3, reg. no. 72092405.

Fig. 2. Dimorphoseris tabayamensis, sp. nov.

a) Transverse section of the holotype, x3, reg. no. 72092406a ; b) Longitudinal section

of the holotype, X3, reg. no. 72092406b.

Fig.'3'. Calamophyllia sp. indet.

Transverse section, x3, reg. no. 72092407.

F1g 4. Isastrea? sp. indet.

Transverse section, x3, reg. no. 72092408.

Fig. 5. Trocharea sp. indet.

Transverse -section, X3, reg. no. 72092409.

Fig. 6. Actinastrea? sp. indet.

Transverse section, x5, reg. no. 72092410.

Fig. 7. Enallhelia sp. indet.

a) Transverse section, x5, reg. no. 72092411 ; b) Transverse section, x5, reg. no. 72092412.
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Prefecture.
Geological horizon: Upper Jurassic.
All the figured specimens are collected

by Katsuhiko NISHIMIYA, and are de-

posited at the Institute of Geoscience,

Osaka Kyoiku University; reg. nos.

72092401 to 72092412.
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Hepaticites oishit dealt with in this
paper occurred from the Upper Triassic
Momonoki Formation of the Miné Group
at the Hagiminé colliery in the Ominé
coal-field, Yamaguchi Prefecture, south-
west Honshi. The Miné Group, a coal-
bearing deposit, was subdivided by KA-
TAYAMA (1939) into three formations, the
lower or the Hirabara Formation, the
middle or the Momonoki Formation and
the upper or the Aso Formation.

The undermentioned fossil plants, to-
gether with Hepaticites oishii, have been
known from the Middle Carnian Momo-
noki Formation at the Hagiminé colliery
(TAKAHASI, 1959; KON'NO, 1962): Equi-
setites minensis KON'NO, E. takahashii

* Received Nov. 30, 1972; read June 26,
1954. at Sendai.
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KON’NO, Equisetostachys (Neocalamites ?)
pedunculatus KON'NO takahashii KON'NO,
Neocalamites carrerei (ZEILLER) HALLE,
Todites goeppertianus (MUNSTER), T.
recurvatus HARRIS, Clathropteris menis-
coides BRONGNIART, C. obovata OISHI,
Dictyophyllum sp., Cladophlebis haiburn-
ensis (LINDLEY et HUTTON), C. nebbensis
(BRONGNIART), C. sp., Taeniopteris min-
ensis OISHI, Podozamites concinnus OISHI
et HUZIOKA, and P. atsuensis TAKAHASI.

The Mesozoic hepatics are rather rare
in the world. Thallites yabei (KRYSHTO-
FOVICH) HARRIS (syn. Marchantites yabei
KrysHTOFOVICH, 1930), an only known
species of the Mesozoic Hepaticae in
Japan, is one of the most characteristic
elements in the Onychiopsis Series (Up-
per Jurassic to Lower Cretaceous) of
Japan (O1sHI, 1940), and also in the Nak-
tong flora (YABE, 1905; KRYSHTOFOVICH,
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1930) of southern Korea and the Nikan
flora (KRYSHTOFOVICH, 1930) of the Far
East.

Several form-genera of the fossil Hepa-
ticae, such as Thallites, Hepaticites and
Marchantites, have been established by
the previous authors. According to WAL-
TON (1925) and HARRIS (1942), Marchan-
tites is restricted to the hepatics agree-
ing with the Oligocene Marchantites se-
zannensis SAPORTA, the type species, in
which marchantiaceous air chambers,
ventral scales and reproductive organs
have been demonstrated. The form-
genus Thallites WALTON (1925) is to be
used for thalloid fossils showing no char-
acter proving that they belong to the
Hepaticae rather than to the Algae. The
form-genus Hepaticites WALTON is used
for thalloid fossils showing some definite
character of the Hepaticae. In practice
this is usually the rhizoids.

The thallus of Hepaticites oishii are
well-impressed on the dark-coloured
shale, but are not sufficiently preserved
to permit their anatomical studies. This
species is the oldest representative of
the Hepaticae in Japan, being of the
Upper Triassic (Middle Carnian) age.

At this place the writers express their
cordial thanks to Mr. N. NAMBA who
collected the materials from the Hagi-
miné colliery of the Ominé coal-field.

Description of species
Class Hepaticae
Form-genus Hepaticites WALTON, 1925

Hepaticites oishii HUZIOKA et TAKAHASI
new species

Pl. 7, figs. 1, la, 1b, 2, 3

Description :—Thallus regularly and di-
chotomously branched, narrow, 0.3-0.4cm

broad, composed of midrib and lamina,
repeatedly forked at angles of 30-80 de-
grees and intervals of 1.0-1.5cm. Midrib
thick, distinct, ridged at under surface,
with numerous rhizoids. Lamina trans-
versally bullate, often spotted, entire to
wavy at margin. Rhizoids borne on
midrib, rigid, regularly and densely ar-
ranged, frequently forked.

The midrib and rhizoids are shown
in fig. la. The spotted surface (air cham-
ber?) and the wrinkled surface are shown
in fig. 1b. The thallus of this fossil
hepatica is restored as shown in fig. 3.

Comparison and remarks:—Compared
with Thallites yabei (KRYSHTOFOVICH)
HARRIS (1942) (syn. Marchantites yabei
KRYSHTOFOVICH, 1930) which is shown
in fig. 4, a well-known Upper Jurassic—
Lower Cretaceous Hepatica in eastern
Asia, this Triassic thallus are much nar-
rower, forking at shorter intervals. HAR-
RIS (1931) reported two species of Hepa-
ticites, H. globosus HARRIS and H. laevis
HARRIS, from the Thaumatopteris Zone
of Scoresby Sound, East Greenland. Of
them, H. oishii closely resembles H. laevis,
but in the former species the midrib is
strongly ridged at the under-surface and
bears numerous rigid rhizoids which
are often furcated.

H. oishii is somewhat similar to but
distinguishable from the Jurassic H.
arcuatus (LINDLEY et HUTTON) HARRIS
(1942) (syn. Marchantites erectus (LECK.)
SEWARD) from England, and the Upper
Triassic H. solenotus HARRIS (1938) of
England, and also Thallites uralensis
KRYSHTOFOVICH et PRINADA (1933) from
eastern Urals.

Occurrence and collection :—Hagiminé
colliery,Ominé coal-field, Yamaguchi Pre-
fecture; Momonoki Formation (Middle
Carnian) of the Miné Group. Holotype,
AKMG-7019 ; paratype, AKMG-7020.Coll.
N. NAMBA.
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Explanation of Plate 7

Figs. 1, la, 1b, 2, 3. Hepaticites oishii new species, from the Hagiminé colliery.
1. Holotype, AKMG-7019. 1a and 1b. Enlarged to show the detailed characters of thallus
x3 and x2, respectively. 2. Paratype, AKMG-7020. 3. A restoration of Hepaticites
0ishii.

Fig. 4. Thallites yabei (KRYsHTOFOVICH) HARRIS (syn. Marchantites yabei KRYSHTOFOVICH),
from the Naktong Series of southern Korea. Reproduced for comparison; YABE, 1905,
p. 41, pl. 3, fig. 16a; originally, Sagenopteris bilobata YABE var. major YABE. -
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Introduction

The Vascoceratidae are typically Te-
thyan in occurrence. This has been
evidenced by numerous works of pre-
decessors. In my concise note on the
palaeobiogeography of the late Cretace-
ous Ammonoidea (MATSUMOTO, 1973), I
have mentioned that some immigrants
of the vascoceratids are found outside
the Tethys region.

In this paper I describe three species
of the vascoceratid ammonites which
occurred rarely in the Turonian of Hok-
kaido. After the description supplemen-
tary remarks are given on the biogeo-
graphical distribution of the vascoceratid
ammonites, presenting a map which I

* Received Dec. 31, 1972; read Jan. 16, 1973
at Sendai.
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had to omit for brevity in my last paper.

Before entering in the description I
thank Dr. Hakuyu OKADA and Mr. Ka-
zunari TANABE who found an interest-
ing specimen in a field work with me
and provided it for this study, Mr. Ha-
jime KoyAMA who showed me another
interesting specimen, and Professor Te-
tsuro HANAI who gave me facility to
study some specimens preserved in the
University of Tokyo. Dr. Itaru HAYAMI
and Miss Mutsuko HAYASHIDA Kkindly
assisted me in preparing the plates and
typescript.

Description of Species
Family Vascoceratidae SPATH, 1925

The classification of the Vascocerati-
dae is more or less different between
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authors (e. g. FURON, 1935, SCHNEEGANS,
1943 ; REYMENT, 1954, 55; BARBER, 1957;
WRIGHT, 1957 ; COLLIGNON, 1958; WIED-
MANN, 1964; FREUND and RAAB, 1969).
The material from Japan is too poor to
give comments on the problem, but I
had fortunately an experience to look
through a number of specimens from
Nigeria and talked with REYMENT and
BARBER, though separately, when we
were studying Cretaceous ammonites at
the British Museum (Natural History),
1953-54. From my general impression,
I was rather inclined to agree with
SCHNEEGANS’ attitude in treating of the
material. Anyhow, it is worthwhile to
note that great many varieties of vas-
coceratid ammonites were differentiated
within a short time interval in the early
Turonian of the Tethys region. It would
be interesting to study the mode of
evolution through examining ontogeny
and variation from population to popu-
lation.

To describe a small number of incom-
pletely preserved specimens from Hok-
kaido, I have to depend, for convenience
sake, on some previously proposed
framework of classification.

Genus Vascoceras CHOFFAT, 1898

Type-species :— Vascoceras gamai CHOF-
FAT, 1898.

Remarks:—This genus has a globose
to subglobose, involute shell, in which
umbilical tubercles and fold like costae
are distinct only in early stages and
lost with growth. In Fagesia PERVIN-
QUIERE, 1907, the shell is inflated cadi-
cone with ornament similar to but more
persistent than that of Vascoceras. In
Plesiovascoceras SPATH, 1926, the whorl
is evolute, coronate and ornamented with
strong obtuse tubercles at the umbilical
margin. The three genera are closely

allied to one another and have more or
less similar sutures. Typically the su-
ture of Fagesia is the most complicated
of the family. It is more deeply incised
and consists of higher saddles and nar-
rower or deeper lobes than that of Vas-
coceras.

In Paravascoceras FURON, 1935, there
are external ribs but no umbilical tuber-
cles. Pachyvascoceras FURON, 1935, is
regarded by SCHNEEGANS (1943), BARBER
(1957), and FREUND and RAAB (1969) as
a synonym of Paravascoceras, because
there is a continuous series between
their type-species, V. crassum FURON,
1935, and V. cauvini CHUDEAU, 1909. I
would agree with FREUND and RAAB
(1969, p. 19) in regarding Broggiliceras
BENAVIDES-CACERES, 1956, as another
synonym of Paravascoceras. Some spe-
cies which were referred to Pachyvas-
coceras may not automatically transfer-
red to Paravascoceras. V. durand: (THO-
MAS and PERON) can be reckoned as
such an example.

Discovascoceras COLLIGNON, 1958 was
commented by WIEDMANN (1959, p. 757)
as indistinct. Its type-species, D. tes-
selitense COLLIGNON 1958, was regarded
by WIEDMANN as a synonym of Vasco-
ceras (Pachyvascoceras) triangulare FA-
RAUD, 1940 and then by FREUND and
RaAB (1969, p. 23) as that of Paravas-
coceras obessum (TAUBENHAUS, 1920).
COLLIGNON (1965, p. 179 [17]), however,
redefined Discovascoceras, describing the
change of characters with growth and
the presence of three keels. On the
grounds of its stratigraphic occurrence
at the very base of the Turonian and
also of its morphologic characters, COL-
LIGNON considers to allocate Discovas-
coceras at the initial part where the
Vascoceratidae and the Tissotiidae are
going to branch apart (see REYMENT,
1954, text-fig. 8).
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Vascoceras sp. aff. V. durandi
(THOMAS and PERON)

Pl. 8, Fig. 1, Text-fig. 1

Compare.—

1889. Pachydiscus durandi THomAs et PERON,
Moll. Foss. Tunisie, p. 27, pl. 18, figs.
5-8.

1896. Pachydiscus durandi, PERON, Mém. Soc.
Géol. France, Paléont., Mém. No. 17, p.
44, pl. 4, fig. 1; pl. 5, fig. 1; pl. 17, fig. 5.

1898. Vascoceras douvillei CHOFFAT, Faune
Crét. Portugal, p. 59, pl. 10, figs. 3, 6;
pl. 11, figs. 2-5; pl. 21, figs. 13-16.

1907. Vascoceras durandi, PERVINQUIERE,
Etudes Paléont. Tunisienne, vol. 1, p.
332, pl. 21, fig. la-b; text-fig. 125.

Umbilicus
26(. 23)

Diameter
115 mm.(1)

The coiling is considerably involute
and seems to be somewhat eccentric.
The whorl is inflated on the flanks,
broader than high and broadest near
the umbilical shoulder in the lower part.
The flanks are convergent passing into
a rather flattened venter which occupies
the breadth of the external lobe. The
shell is as a whole subglobose in general
aspect.

The umbilicus is deep and surrounded
by a high and vertical wall which forms
an angular edge with the flank.

So far as the observable part is con-
cerned, the shell is free from distinct
ornament. But a very faint buldge is
discernible outside the umbilical edge
of the outer whorl. This is probably a
reduced umbilical tubercle, although no
distinct umbilical nodes are observed on
the visible part of the inner whorl
From the low buldge mentioned above
runs a very indistinct, low rib, on which
several fine riblets and lirae are super-
imposed. They are somewhat prorsira-
diate and gently concave on the flank.

Height
54(. 47)

1965. Vascoceras (Pachyvascoceras) aff. dou-
villei-durandi, COLLIGNON, Atlas Fossiles
Caracteristiques de Madagascar (Ammo-
nites), fasc. 12, p. 43, pl. 394, fig. 1676.

1969. Vascoceras durandi, FREUND and RAAB,
Special Papers in Palaeont., no. 4, p. 29,
text-fig. 6h-i.

Material :—GK. H5674, from loc. R2513a,
the Obira, collected and supplied by H.
OKADA and K. TANABE, 1971.

Description :—The specimen is fairly
well preserved on the right side but
badly crushed on the left. It is wholly
septate and the body-whorl has mostly

gone. The measurements are as fol-
lows:

Breadth B./H.

33x 2(. 57) 1.22

The mode of ribbing, if any, on the
external part of the inner whorl is not
known, as it is difficult to take out the
deeply overlapping outer whorl. Only
a faint umbilical buldge is perceptible.

Sutures are pseudoceratitic, with point-
ed lobules and phylloid folioles. The
external lobe (E) is subrectangular in
rough outline, although its details are
obscured for unfavourable preservation.
The first lateral saddle between E and
L is asymmetric, steep on the side of
E and gently sloping towards L. The
first lateral lobe (L) is opened V-shaped
in rough outline, moderately deeply in-
cised by several lobules and bipartite
at the bottom. The second lateral sad-
dle is roughly dome-shaped and shallow-
ly incised on top, leaving phylloid foli-
oles. The second lateral lobe (U2) is
much narrower than L and moderately
incised, having a narrow and deeply
pointed lobule at its bottom. The sad-
dle inside U2 is nearly as high as the
second lateral saddle, subquadrate in
rough outline and apparently tripartite
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] 10 mm
-

Fig. 1. Vascoceras sp. aff. V. durandi (Tunomas and PeroN). GK. H5674, from loc.
R2513a. Photographic lateral view (a), with whitening; diagrammatic frontal view (b);
external suture (c) at s.

into folioles of unequal size, with the Comparison :—Although the specimen
narrowest one on the side of U2, the from Hokkaido is incompletely preserved,
moderate one in the middle and the the observed characters suggest that it
broadest one on the umbilical shoulder. is very close to the extreme end of the
Narrow U3 and a part of U5 are visible variation of Vascoceras durandi (THOMAS
on the umbilical wall. and PERON) (see PERVINQUIERE, 1907),
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which has been known from the Lower
Turonian of Tunisia, Algeria, Portugal
and Israel. Its umbilicus is considerably
narrower than that of the measured spe-
cimens from these areas. In the dimen-
sions of the umbilicus, whorl-height and
breadth in proportion to the diameter,
the present specimen is closest to the
specimen from the Turonian zone of
Mammites conciliatum of Madagascar de-
scribed by COLLIGNON (1965b) under the
name of Vascoceras (Pachyvascoceras) aff.
douvillei-durandi. 1t differs from that
Madagascar specimen in that it has less
distinct ornament and not so subquad-
rate whorl-section as the Madagascar
one. It has rather a rounded subtrape-
zoidal whorl-section. In this respect and
in the general aspects in lateral view,
the present specimen is apparently simi-
lar to Choffaticeras meslei (PERON, 1897),
from the Turonian of Algeria and Israel.
It is distinguished from that species by
the absence of keels, more inflated and
broader whorls and more complex su-
tures which show dissimilar pattern
(compare Text-fig. 1 with PERON’s pl.
17, fig. 1). The suture of the Hokkaido
specimen is close to, if not exactly iden-
tical with, that of P. durandi as illus-
trated by PERVINQUIERE (1907, text-fig.
125).

On account of the characteristic shell-
form and the indistinct, almost obsolute
ornament, [ thought that the present
form could be referred to Discovasco-
ceras COLLIGNON, 1958, which should be
provided with keels as redefined by COL-
LIGNON (1965b). Our species has no keel
and the lobes of its suture are more
deeply incised and less numerous on the
flank than those of D. tesselitense COL-
LIGNON and other related species. Thus
it is not referable to Discovascoceras, if
Discovascoceras is excluded from Para-
vascoceras as independent genus.

To sum up, it is difficult to identify
precisely the present form, unless the
characters of the early shell is more
distinctly known. It is, however, highly
possible that the described specimen is
close to the extreme end of the varia-
tion of Vascoceras durandi (THOMAS and
PERON), although it could represent a
geographically separated subspecies or
another closely allied species.

Occurrence:—The described specimen
was obtained at loc. R2513a, from a cal-
careous nodule in the mudstone of the
Middle Yezo Group exposed along the
Okufutamata, a tributary of the Obira
[Opirashibets], by H. OkApA and K.
TANABE, during the field work conduct-
ed by me in 1971. The mudstone of loc.
R2513a is allocated at the middle of unit
Mj of TANAKA (1963). No mega-fossils
were associated with this ammonite at
this locality. In the Nakakinebetsu val-
ley, another tributary of the Obira, about
13km southwest from loc. R2513a, a
probable extension of unit Mj and sub-
jacent part down to the middle of unit
Mh are more prolific, where [ obtained,
among others, Inoceramus (Mpytiloides)
labiatus, Mammites sp., and Pseudaspido-
ceras sp. On the grounds of available
evidence I refer the sequence from the
upper part of Mh to the top of Mj to
the Lower Turonian.

Location of R2513a is about 850 m east
and 3900 m south from the point, N 44°
10’-E 142°0’, northwest corner of the
Horokanai sheet, geological map of
1:50,000, published by the Geological
Survey of Japan (1958). It is in the
Rumoi district, Teshio province, north-
west Hokkaido.

Genus Fagesia PERVINQUIERE, 1907

Type-species :—Olcostephanus supersies
KossMAT, 1897.
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Remarks :—This genus is well defined,
as mentioned by FREUND and RABB (1969,
p. 33). They commented, however, that
numerous species of very wide distri-
bution included later in this genus dif-
fer comnsiderably from a well-defined
group formed by F. superstes, F. the-
vestensis, F. rudra, F. peroni and F.
bomba, from India, Middle East, Spain
and North Africa, so that in several
cases the generic position is uncertain.
In fact, Fagesia californica ANDERSON,
1935 and F. shastensis ANDERSON, 1935,
from California, should be better trans-
ferred to Plesiovascoceras, as 1 have
already pointed out (MATSUMOTO, 1959,
p. 102).

The species from Japan described
below undoubtedly belong to the typi-
cal group of Fagesia.

Measurements :—
Specimen Diameter Umbilicus
GT. 1-3249 80(1) 20(. 25)
GT. MM7561 100(1) 27(.27)
PERON’s type 80(1) 25(.31)

Descriptive remarks:—GT. 1-3249 re-
presents a fairly large individual, but
its outer whorl, is incomplete and shows
eroded sutures. Therefore its inner
whorl alone is measured and illustrated.
GT. 1-3249 and GT. MM7561 are com-
plementary with each other, showing
altogether the following characteristic
features.

The outer whorl, of GT. [-3249, though
incomplete, is as large as or somewhat
larger than the large specimen of PER-
VINQUIERE (1907, pl. 20, fig. 6). They are
both still septate and the shell must
have reached about 200 mm., if the adult
body-whorls were preserved. PERON’s
holotype must have been an immature
shell, with which the inner whorl of GT.
1-3249 is well comparable in dimensions.

Fagesia thevestensis (PERON)
Pl. 8, Fig. 2, Text-fig. 2

1896. Mammites (?) thevestensis PERON, Mém.
Soc. Géol. France, Paléont., Mém. No. 17,
p. 23, pl. 7, figs. 2, 3.

.1904. Ammonites kotoi YABE, Jour. Coll. Sci.,

Imp. Univ. Tokyo, vol. 20, art. 2, p. 26,
pl. 6, figs. 3 and 4.

1907. Fagesia thevestensis, PERVINQUIERE,
Etudes Paléont. Tunisienne, vol. 1, p.
325, pl. 20, figs. 5, 6; text-figs. 123, 124.

1969. Fagesia thevestensis, FREUND and RAAB,
Special Papers in Palaeont., no. 4, p. 35,
text-fig. 7g.

Material :—GT.1-3249, from loc. T610b-
¢, Saku area (coll. T. MATSUMOTO). GT.
MM 7561, from a rolled nodule of the
Yubari, the holotype of Ammonites kotot,
is also examined.

Height Breadth B./H.
36(. 45) 45(. 56) 1.25
44(. 44) 53(. 53) 1.2
34(. 42) 45(. 56) 1.3

Some difference in the size of umbilicus
is probably within the variation of a
species, as FREUND and RaAB (1969, p.
35) generally admitted.

The whorl is inflated and lunate in
cross-section. It is broader than high,
but is not so broad as in F. superstes
(KossMAT, 1897). The measured pro-
portion between height and breadth is
of the order of that measured on the
PERON’s type, PERVINQUIERE'S specimens
[ and III. The large outer whorl of GT.
[-3249 seems to have broader whorl but
cannot be accurately measured. The
venter of the inner whorl is moderate-
ly rounded as in the holotype of PERON
and the smaller specimen of PERVIN-
QUIERE (1907, pl. 20, fig. 5). The umbili-
cal wall is very steep or nearly vertical.
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Fig. 2. Fagesia thevestensis (PERON). GT. MM7561, holotype of Ammonites kotoi Y ABE,
1904, from Yubari. Kyushu Univ. [I. H.] photos, with whitening.

The periumbilical tubercles are some-
what bullate or subrounded. Although
they are not completely preserved in
the Hokkaido specimens, they seem to
be similar in intensity and density to
those in the specimens described by
PERVINQUIERE. The ribs are also very
similar in intensity, density, forward
curvature and mode of bifurcation to
those of the holotype and the inner
whorl of PERVINQUIERE. In the two spe-
cimens from Hokkaido some of the ribs
are slightly more elevated than others
and some of the interspaces are some-
what deeper than others, if not forming
distinct constrictions. On the outer
whorl the ornament is much weakened.

The suture is of typical Fagesia pat-
tern, showing three, high, deeply incised
saddles on the side and deeply incised
lobes. The first lateral saddle is tri-
partite. L is nearly as deep as E and
bifid at the bottom. The terminals of
the subdivided folioles are somewhat

phylloid.

To sum up the two specimens from
Hokkaido are identified with Fagesia
thevestensis (PERON), from the Lower
Turonian of Algeria, Tunisia and Mid-
dle East. It is still highly possible that
Fagesia thevestensis (PERON, 1896) and
Fagesia superstes (KOSSMAT, 1897) could
be within the variation of one and the
same species, as PERON (1897, p. 84) at
first pointed out. Without treating a
sufficient number of specimens from
place to place (Algeria, Tunisia, Israel
and India), I cannot decide the matter.
For the time being the two species are
distinguished as PERVINQUIERE did. As
there is no reason to regard the Japa-
nese form as an independent species,
Ammonites kotor YABE, 1904, falls in the
synonym of Fagesia thevestensis (PERON,
1896).

Occurrence:—GT. 1-3249 was obtained
by myself from loc. T610-c, Onodera-
zawa, a small branch of the Sakugawa
[Sakotan-gawa], unit Ilc of the Middle
Yezo Group in the Saku area, Teshio
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province, northwest Hokkaido (for the
location see a map of pl. 12 in MATSU-
MOTO, 1942). From another locality of
unit Ilc about 3 km west of Saku, I have
recently obtained Inoceramus (Mytiloides)
labiatus, which indicates Lower Turo-
nian.

GT. MM7561 was obtained by YABE in
a rolled nodule of the Yubari, Ishikari
province, central Hokkaido. Although I
did a field work in the same area, | was
not successful to get the same species
from this area.

Fagesia sp. cf. F. rudra (STOLICZKA)

Measurements :—

Specimen Diameter Umbilicus
Kovama’s 120.0(1) 29.5(. 24)
STOLICZKA’S 170 (1) — (.23)
COLLIGNON’s 180 (1) 36 (.20)

Descriptive remarks:—The last suture
is seen at 120 mm. in diameter and the
main part of the body-whorl is badly
crushed. Even the septate whorl is
somewhat deformed on the left side.
The above measurement of the whorl-
breadth is approximately estimated from
the little deformed right half. (see Fig.
3b).

The proportion of the dimensions of
KOYAMA’s specimen is closer to STOLIC-
ZKA’s type rather than to COLLIGNON’s
specimen. The shell is considerably in-
volute and subglobose in aspect. The
whorl is about twice as broad as high,
broadest between the umbilical shoul-
ders, and semi-lunate in section. The
umbilicus is narrow and deep, with a
steep and high wall and subangular
shoulder. The venter is broadly convex.

The last septate whorl is nearly
smoothish, but very faint, blunt umbili-
cal bulges are perceptible and also weak

Text-fig. 3

Compare.—

1965. Ammonites rudra STOLICZKA, Palaeont.
Indica, ser. 1, vol. 1, p. 122, pl. 60.

1897. Olcostephanus rudra, KossMAT, Beitr.
Paldont. Oesterr. Ungarns, vol. 11. p.
29 [136].

1907. Fagesia rudra, PERVINQUIERE, Etudes
Paléont Tunisienne, vol. 1, p. 322.

1965. Fagesia rudra, COLLIGNON, Atlas Fos-
stles Caractéristiques de Madagascar
(Ammonites), fasc. 12, p. 48, pl. 369,
fig. 1678-A; pl. 397, fig. 1678-B.

Material :—A specimen in the private
collection of Hajime KOYAMA, Saku, Na-
kagawa-machi, Hokkaido.

Height Breadth B/.H.

50. 5(. 42) 100(. 83) 2

— (.39) — 2.12

95 (.53) 136(. 76) 1.43
fine ribs are discernible, showing a

gently forward curve on the venter.
Fine lirae may be seen on the inter-
spaces of the ribs.

The ornament of the inner whorl is
not well seen.

The suture is of typical Fagesia pat-
tern, showing asymmetrically tripartite,
high, lateral saddles and deeply incised
lobes.

The observed characters indicate that
the described specimen is probably re-
ferable to Fagesia rudra (STOLICZKA),
which has been reported from the Lower
Turonian of southern India (STOLICZKA,
1865; K0OSSMAT, 1897), Madagascar (COL-
LIGNON, 1965) and Spain (WIEDMANN,
1964, listed only).

Occurrence:—H. KOYAMA obtained this
specimen at a locality close to my loc.
T1158 or T1159, in the mudstone of unit
Ilc, Saku-gakko-no-sawa, Abeshinai-Saku
area, Teshio province, northwest Hok-
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Fig. 3. Fagesia sp. cf. F. rudra (StoLiczkA). Diagrammatic sketch of a specimen of

H. Kovama’s collection from the Saku area.

ternal suture (c) at S.

kaido. Calcareous nodules in unit Ilc
often shows a particular, light greenish
tint. The rock matrix of this fossil
shows the same colour. Unit Ilc in this
area contains Inoceramus (Mytiloides)
labiatus and is assigned to Lower Turo-
nian.

Note on the Biogeographical Distribution
of the Vascoceratid Ammonites

Fig. 4 is a Turonian palaeogeographic
map (without restoring the relative po-
sition of continents) in which the occur-
rence of selected ammonites are indi-

Lateral view (a), whorl-section (b) and ex-
(T.M. delin.)

cated. A comprehensive discussion on
the palaeobiogeography has already been
given in my last paper (MATSUMOTO,
1973). Here is given a supplementary
note. ' :

While several Turonian genera of ‘the
Acanthoceratidae and the Collignoni-
ceratidae, such as Kanabiceras, Watino-
ceras, Mammites, Pseudaspidoceras, Ro-
maniceras, Collignoniceras and Subprio-
nocyclus show world-wide distribution,
ammonites belonging to the Vascocera-
tidae and also the Tissotiidae charac-
teristically occur in the Tethys Sea re-
gion in a broad sense.

Although the generic assignment of
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= Collignoniceras, Selwynoceras
o Mammites, Pseudaspidoceras
4 Watinoceras, Sumitomoceras
0 Metoicoceras

v Vascoceras, Plesiovascoceras
A Paravascoceras

N Nigericeras, Gombeoceras

4 Fogesia

v Neoptychites

e

e Puzosia, Mesopuzosia

o Tetragonites

x Hyphantoceras

s Scaphites, Otoscaphites
? Data wanted

Fig. 4. Turonian palaeobiogeographic map of selected ammonoids.

the higherto described species has been
revised in the light of up-to-date classi-
fication, some personal difference in
identification may still remain. [ am
afraid that this may affect the conclu-
sion about the distribution of the vas-
coceratid genera.

According to FREUND and RAAB (1969),
Paravascoceras (in their sense) and Para-
mammites prevail in the southern shelf
seas of the Tethys, such as those in the
Middle East, Lybia, Tunisia, Algeria,
Nigér, Nigeria, eastern Brazil and Peru,
while Vascoceras and Plesiovascoceras
are common in the northern shallow
seas, such as those in Portugal, Spain,

southern France, Mexico and Texas.
The two authors state, furthermore,
that Nigericeras and Gombeoceras are
often associated with the Paravascoceras
fauna and that Metoicoceras is so with
the Vascoceras fauna. It is noted, how-
ever, that Gombeoceras occurs in Tur-
kestan which is certainly situated on
the north side of the Tethys, that Vas-
coceras is found in the Middle East and
Nigeria where Paravascoceras prevails
and that Paravascoceras is found in
Mexico and adjacent parts where Vas-
coceras and Plesiovascoceras abound. A
species of Nigericeras represented by a
considerable number of specimens has
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recently been reported from southeast-
ern Colorado (COBBAN, 1971) and another
species closely allied to N. glabrum
BARBER from somewhere (locality un-
certain) in North America (MATSUMOTO
and OTSUKA, 1969). Furthermore, there
are several genera of wider distribution,
such as Fagesia, Neoptychites and Tho-
masites, which are not restricted to
either of the northern and southern
sides of the Tethys. The barrier be-
tween the northern and the southern
provinces, if ever existent, must not
have been very rigid. It was probably
represented by a geosynclinal part of
the Tethys, which may have comprised

deep troughs and also rising islands.
Currents may have passed across some
part of this incomplete barrier.

I do not think that Metoicoceras of the
Acanthoceratidae (Metoicoceratinae) is
80 intimately associated with the Vas-
coceras fauna. It is most commonly
distributed in the Gulf Coast and the
Interior provinces of North America,
ranging from the upper Upper Ceno-
manian to the lower Lower Turonian.
It is distributed fairly commonly in
western Europe and Morocco, suggest-
ing an intimate faunal relation on both
sides of the north Atlantic ocean, which
may have been narrow in the late Cre-
taceous times. The genus is rarely
found in the Middle East, southern
India, Nigeria and Madagascar (?) (the
latter two areas in Upper Cenomanian
only), but no immigrant nor floated
remnant of Metoicoceras has been found
in the Pacific region (see SASTRY and
MATSUMOTO, 1967).

It would be desirable to examine the
faunal comparison by means of a quan-
titative measure, as has been demon-
strated by REYMENT and TAIT (1972, p.
322). It would be likewise necessary to
observe carefully the mode of occur-
rence of the fossils. For instance, it
has not yet been settled whether the
small assemblage of the vascoceratids
found at a locality in southern Montana
(reported by REESIDE, 1923) represents
an ammonite faunule migrated from the
south or merely implies an accumulation
of dead cephalopod shells floated from
the main distribution area of the vas-
coceratids in the south. A map of
palaeocurrent in the early Turonian
seaway in North America has already
been inferred by CLouUD (1961, fig. 10).
This was hinted by the known distri-
bution of the straight shelled ammonoid
Sciponoceras gracile (SHUMARD), but can
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also serve for explaining the dispersal
or migration of Plesiovascoceras up to
Montana and also to California.

Vascoceratid ammonites indeed seem
to be generally prolific in the shelf seas
of the Tethys, but they actually occur
in particular beds which occupy a re-
stricted part of Lower Turonian se-
quence, as recorded precisely by FREUND
and RAAB (1969). This is also true for
the mode of occurrence of the vasco-
ceratids in southern Montana. The fact
suggests that the ammonites belonging
to the Vascoceratidae which are char-
acterized by more or less pseudocerati-
tic sutures and reducing ornament may
have had a particular habitat and mode
of life. In this connexion it should be
noted that Neolobites of the Engono-
ceratidae, which are phylogenetically
unrelated to the Acanthocerataceae but
have likewise pseudoceratitic sutures,
occurs characteristically in the late
Cenomanian shelf seas of the Tethys,
i.e. generally the same region as the
main distributional area of the Vasco-
ceratidae and the Tissotiidae. It should
be furthermore noted that Fagesia which
has more deeply incised sutures than
other genera of the Vascoceratidae
shows wider distribution.

Now in Japan the ammonites belong-
ing to the Vascoceratidae are very few
and no examples of the Tissotiidae and
the Coilopoceratidae have been found.
Only one specimen of Vascoceras sp. aff.
V. durandi, two of Fagesia thevestensis
and another of Fagesia sp. cf. F. rudra
are known from the Lower Turonian of
Hokkaido. This number of specimens
is incomparably smaller than that of
hundreds of wvascoceratid ammonites
from Nigeria. On the other hand des-
moceratids and tetragonitids, which oc-
cur abundantly in Japan, are distributed
very sparsely or almost absent in the

Turonian shelf seas of the Tethys.

As the genus Fagesia is generally
widespread, it would not be surprising
to find several fossils of this genus from
Japan. Their occurrence can be inter-
preted as either a rare immigrant or a
float brought by current from the south.
The known distribution of Fagesia the-
vestensis is, however, much apart from
Japan, unless F. superstes is proved to
be conspecific with. F. thevestensis. A
find of Vascoceras sp. aff. V. durand: is.
rather puzzling, since V. durandi occurs
in Algeria, Tunisia, Portugal and Israel,
which are situated around the present
Mediterranean Sea. The Japanese form
is, however, allied to a form from Mada-
gascar called V. aff. choffati-durands.
There are several species of other fami-
lies which are common or closely allied

‘between Japan and Madagascar but not

yet found elsewhere. This is probably
caused by too poorly explored situation
of the Cretaceous areas in southern
Asia.

[ have reported recently (MATSUMOTO,
1971) a find of Hourcquia from south
Saghalien, a specialized member of the
Vascoceratidae in late Turonian-Conia-
cian times. Professor W. HASHIMOTO
has shown me another specimen of
Hourcquia obtained in the Abeshinai-
Saku area, Teshio province, Hokkaido.
According to HASHIMOTO (1973), it prob-
ably came from the Coniacian. Although
the age is younger than Lower Turonian,
this is another example of the genus
known only from Madagascar and the
Japanese biogeographic province.

To sum up, it is worthwhile to report
that several vascoceratid ammonites do
occur, though rarely, in the Japanese
province. To explain this fact we need
more information about the Cretaceous
ammonites in southeast Asia and adja-
cent areas which are expected to have
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been the nearest source of the north-
ward dispersal or migration of the vas-
coceratid ammonites up to Hokkaido
and south Saghalien.
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