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825. LITTLE KNOWN AMMONITE GRANDIDIERICERAS 
FROM HOKKAIDO 

(STUDIES OF CRETACEOUS AMMONITES FROM HOKKAIDO-LVIII)* 

TATSURO MATSUMOTO 

c/o Department of Geology, Kyushu University 33, Fukuoka 812 

and 

RINJI SAITO 

S. G. Giken, 2-11 Ono-ue, Kumamoto 862 

Abstract. The ammonite genus Grandidiericeras of the Puzosiinae (Desmoceratidae) 
was represented by only a single species which occurred rarely from the Campanian (Upper 
Cretaceous) of Madagascar. We describe in this paper another new species on the basis of several 
large specimens obtained or observed years ago from the Coniacian of the Ikushumbets district, 
Hokkaido. This denies the previous thoughts that the genus was a special offshoot of the 
Puzosiinae in a local province, although we should search for more material and reliable evi
dence to make clear its phylogenetic origin. 

Introduction 

More than 50 years ago one of us (R. S.) 
was devoting himself to a study of Cretaceous 
strata and ammonites of the Ikushumbets (now 
called Mikasa) district when he was a student of 
Hokkaido University (Sapporo). The results 
were written in two volumes of manuscripts 
which have not been published but kept in 
the university. Taxonomic results in them 
are now out of date and some of the collected 
specimens are missing. There is, however, a 
large ammonite which has been kept carefully. 
This has been noticed by the other of us (T. M.), 
who has recently studied it in comparison with 
a similar ammonite stored in Tohoku Univer
sity (Sendai). In due course, we have cooperated 
with each other to replenish the old collections 
with new knowledge that the large ammonites 
are referred to Grandidiericeras, little known 
genus of the Puzosiinae. This paper is to describe 
the result of our study. 

* Received March 19, 1986; read June 15, 1986 at 
Kitakyushu Museum of Natural History. 

Palaeontological description 

Family Desmoceratidae Zittel, 1895 

Subfamily Puzosiinae Spath, 1922 

Genus Grandidiericeras Collignon, 1961 

Type species: -Grandidiericeras grandidiero
rum Collignon, 1961 by original designation. 

Diagnosis:-Fairly involute and rather nar
rowly umbilicate shell, with high whorl and 
narrowly arched venter. Numerous crowded 
ribs of unequal length but of similar strength; 
long ones arising at or near the umbilical rim 
and gently flexuous on the flank; shorter ones 
branched or intercalated at various points of 
the flank; all the ribs curved forward on the 
outer part to a certain degree depending on 
species. Constriction absent or very faint on 
outer whorls. 

Body-chamber of large macroconch may be 
broadened, with divergent flanks and broadly 
rounded venter, and smooth on the surface. 

Suture similar to that of Puzosia, being finely 
and deeply incised in mature shell. 
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Comparison and remarks: As Collignon 
(1961) pointed out, this genus is similar to 
Austiniceras in shell-form, but it does not show 
such a distinct differentiation of major and 
minor ribs as that of Austiniceras. It seems 
to have a peculiar shell-form of macro conch. 
It is distinguished from Mesopuzosia in its 
more involution and absence or faintness of 
constrictions in the main part. Its phylogenetic 
origin is uncertain, although it was regarded by 
Collignon as an offshoot from Austiniceras. 

The genus is represented at present by a few 
species. 

Grandidiericeras nagaoi sp. nov. 

Figures I, 2, 3-la-Ic, 4-la-Ib 

Holotype:-GMH. No. 12008, obtained by R. 
Saito in 1932 from the green sandstone (GS2 
of Matsumoto, 1965; 1984) at loco Ik 966d on 
the River Ikushumbets, about 500 m down
stream from the mouth of the tributary called 
Kami-ichi-no-sawa, Mikasa district. 

Paratype:-IGPS. 98917, without locality re
cord, but its rock matrix is very similar to that 
of the holotype. 

Diagnosis: -Shell very large, consisting of 
fairly involute whorls which expand with high 
ratio. Umbilicus narrow for the subfamily, 
encircled by steep or nearly vertical wall. Whorl 
higher than broad, elongated ovoid in section, 
with subrounded umbilical shoulder and gently 
convex flanks which converge gradually to 
rather narrowly arched venter. 

Ribs gently flexious on flanks, moderately 
projected on venter, numerous and crowded, 
consisting of longer and shorter, branched or 
intercalated ones. No constriction on the ob-

servable last whorl of the phragmocone. 
Suture of Puzosia pattern, having asym

metrically tripartite, large L, which is much 
deeper than E, smaller and oblique U2 and re
markably descending auxiliaries (suspensive lobe, 
U3=S). 

Body-chamber of probable macroconch much 
different from phragmocone in having nearly 
smooth and broad shell with divergent flanks 
and broadly rounded venter. 

Observation:-The holotype is wholly septate 
and the umbilical seam of the succeeding full 
one whorl is traced. Should the umbilical ratio 
(UID) be assumed as 0.21, the entire shell 
would be about 900 mm in diameter. The 
para type is somewhat larger than the holotype, 
but still septate. 

The ratio of the increase in height is 1.73 
and that of radius 1. 71 per half a whorl in the 
holotype. This is very high for the subfamily. 
Moreover, the outer whorl overlaps two thirds 
(in height) of the inner whorl. Accordingly, the 
umbilicus is narrow for the subfamily Puzosiinae, 
being 21 to 20 percent of the shell diameter in 
the holotype. The expansion ratio of the whorl 
height is smaller (1.55) and the umbilical ratio 
(U/D) is somewhat larger (0.24) in the para type. 
This can be regarded as variation. 

For some reasons the inner nuclear part of 
the shell is not well preserved in these two 
specimens. As far as the well observable outer 
whorl of the phragmocone is concerned, there 
are no periodic constrictions nor flares. This is 
unusual for the Puzosiinae, but a low flare which 
probably corresponds to a constriction is seen 
on the inner whorl of the paratype at a point 
390" preceding to the preserved end. 

The ribs are numerous. In the holotype 

Table 1. Measurements (in mm). 

Specimen Diameter Umbilicus Height Breadth B/H 
GMH 12008 (1) 348.5 (1) 70.0 (.20) 176.5 (.51) -120 (.34) 0.68 
GMH 12008 (2) 290.0 (I) 61.0 (.21) 142.0 (.49) -97 (.33) 0.68 
IGPS98917 545.0 (1) 133.0 (.24) 250.0 (.46) -168 (.33) 0.67 

( -180°) 380.0 (1) -100. (.26) -170.0 (.45) >95 >0.56 

(1) at M in Figure 1; (2) at m in the same figure; -: approximate 
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Figure 1. Grandidiericeras nagaoi sp. nov. 
Diagrams of the holotype: lateral view (A) and whorl-sections (B, C) at M and m. M, m: Two positions of 
measurements. a and b-c: two places where injury is traced. Scale bar: 20 mm. (T. M. & R. S. delin.) 

3 
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they number 60 on its venter within a half 

whorl up to point M and 55 up to point m. 
They are of unequal length, crowded and nearly 
as narrow as or slightly narrower than the inter
spaces. Long ribs arise from near the umbilical 
margin but are not stronger than shorter ones. 
The shorter ribs are intercalated between or 
branched from the longer ones on the outer 
and also on somewhat inner parts of the flank. 
The mode of ribbing of the paratype looks 
similar to that of the holotype, although it is 
somewhat obscured on the weathered internal 
mould. 

The ribs are gently flexuous on the flank 
and moderately projected on the venter. On the 
left side of the holotype the normal curvature 
of the ribs are modified by injuries, at a in 
Figure 1 and for about 90° from b to c in the 
same figure. This is a rather rare case, since 
examples of injured large ammonites of the 
Puzossinae are very few in our experience, 
although we know more examples of injured 
small shells. The paratype has no sign of injury. 

Regrettably the smooth body-chamber was 
not brought back to the institution. There was, 
however, another huge specimen embedded 
in the same sandstone. Its phragmocone was 
quite similar to the holotype, but its body
chamber was extraordinarily broadened, with 
divergent flanks and a broadly rounded venter, 
as shown in Figure 2, and was nearly smooth 
on the surface. This specimen is now missing 
from the University of Hokkaido Collection. 

Comparison and discussion:-On the ground 
of compressed and fairly involute shell, mode 
of ribbing and the absence of constrictions 
or flares on the ribbed outer whorl, this species 
is assigned to the genus Grandidiericeras Col
lignon, 1961. It is, however, much larger and 
less compressed than the type species, G. grandi
dierorum Collignon. 

One of us (T. M.) once studied the holotype 
of that species (Collignon, 1961, pI. 17, figs. 1, 
la; this paper Figure 5), MHN. 3915, from 
the Middle Campanian of Madagascar. Its dimen
sions at about 30° behind the preserved end 
and D=149.4 (1), U=41.0 (.27), H=65.2 (.44), 

Figure 2. Grandidiericeras nagaoi sp. nov. 
Cross-section of another large specimen from 
the type locality. Inner whorls may be some
what distorted. Scale bar: 50 mm. (R. S. delin.) 

B=31.5 (.21), B/H=0.48. The preserved last 
part of the body-chamber is somewhat de
formed. At about 90° behind the preserved 
end in the undeformed part B/H is 0.54, being 
still smaller than that (0.68) of our specimens. 
The flanks are rather flattened and the venter 
is narrowly arched in the Madagascar specimen 
as in typical examples of Austiniceras. Owing 
to unfavourable preservation, the absence or 
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Figure 3. Crandidiericeras nagaai sp. nov. 
Lateral (la) and ventral (lb) views of the holotype, GMH. 12008 from loco lk 966d Cof T. M.) , collec ted by R. 
Saito ; scale bar: 50 mm ; part of suture (I c) drawn by R. S. scale bar: 20 mm. 

5 
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Figure 4. Grandidiericeras nagaoi sp. nov. 
Lateral (la) and frontal (lb) views of the para type, IGPS. 98917; scale bar: 50 mm. 
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presence of constrictions on the inner whorls 
of the holotype is not clearly observable. Any
how, our species is distinct from the species 
from Madagascar. 

Desmoceras montisalbi Laube et Bruder, 
1887 (p. 222, pI. 24, figs. 1 a, b), from the 
Turonian of Bohemia, was regarded by Collignon 
as possibly Crandidiericeras, but listed under 
Austiniceras in another page. Its holotype is 
about 40 cm in diameter and smaller than ours. 
It seems to have major ribs and accordingly it 
is probably a species of Austiniceras. In fact, 
Wright and Kennedy (1984, p. 60) listed D. 
montisalbi as a synonym of A. austeni, although 
the Bohemian specimen seems to be too much 
secondarily compressed for precise identifica
tion. 

As in the case of Puzosia and Mesopuzosia, 
a dimorphic pair must exist in Crandidiericeras. 
The holotype of C. grandidierorum is not very 
large, about 150 mm in diameter, but has a 
body-chamber. Presumably it may represent 
an adult microconch, although its apertural 
margin is not preserved. We presume that the 
macroconch of that species is larger and may 
have a broader and smoothed body-chamber, 
as suggested by our example. This should how
ever, be examined by the actual specimen to 
be searched for in the future. 

In the case of C. nagaoi, the large specimens 
described by us must have been macro conchs. 
Especially, the much broadened body-chamber 
illustrated in Figure 2 suggests to us that it is 
a mature female shell which may have contained 
a large egg or a number of eggs. Then, what 

was the micro conch which made a pair with 
this macro conch? 

In the Coniacian of Hokkaido, Mesopuzosia 
yubarensis (limbo) occurs fairly commonly. 
It is seemingly similar to the phragmocone of 
C. nagaoi in the compressed and fairly involute 
shell-form and numerous ribs. On the average, 
it has a more compressed whorl and wider um
bilicus and its ribs are more remarkably projected 
on the venter. Moreover, the periodic constric
tions and flares persist to the adult stage in 
M yubarensis as in other species of Mesopuzosia. 

Figure 5. Grandidiericeras grandidierorum 
Collignon. 

Whorl-section of the holotype. Scale bar: 10 
mm. (T. M. delin.) 

The large body-chamber of its probable macro
conch has not divergent flanks but is suboval 
in cross section as in other Mesopuzosia. Thus M 
yubarensis has no relation to C. nagaoi. We 
should search for the microconch of C. nagaoi. 

Occurrence: - The locality of the holotype 
collected by R. Saito is the same as loco Ik 
966d of Matsumoto (1965, fig. 2). The exposed 
bed is the green sandstone (marked as GS2) 
above the zone prolific of Reesidites minimus 
(Hayasaka et Fukada) and assigned to the base 
of the Conician by Matsumoto (1984, fig. 2). 
The bed cropped out above the running water 
of the River Ikushumbets, but it is now sub
merged under the artificial lake of the Katsura
zawa dam. Another specimen illustrated in 
Figure 2 was also in the same bed and Matsu
moto also found still another large specimen 
of probably the same species at the same locality. 
It is worthy to note that several huge individuals 
were embedded in the green sandstone of a 
restricted exposure. This bed is intercalated 
between finer silty sediments. It may be allowed 
to imagine that an environment of somewhat 
shallow sea with sandy bottom may have been 
favourable for mature females of this species 
to come in to set their eggs attached to algae 
or something grown on this substratum and 
that they may have died for some reason at 
this place. 
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More specimens should be searched for in 
other places. 

Concluding remarks 

Although most genera of the Puzosiinae occur 
commonly and show a widespread distribution 
in various regions of the world, Grandidiericeras 
has been reported very rarely. It was represented 
by only two specimens of one species from the 
Campanian of Madagascar. This situation and 
its peculiar characters have given us thoughts 
that it may be a local and special offshoot in 
the evolutional history of the Puzosiinae. 

Now the genus includes at least two species, 
its distribution is extended to Japan and its 
stratigraphic range downward to the Lower 
Coniacian. The mode of occurrence of the 
described species in Hokkaido denies its true 
rareness and the scarcity of available specimens 
are probably due to our inadequate collection. 
In other words, we should search for more 
material and reliable evidence to make clear the 
phylogenetic origin of this kind of little known 
ammonite. 
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826. POIKILOSAKOS (OLDHAMINIDINA, BRACHIOPODA) 
FROM THE PERMIAN OF NORTHEAST JAPAN* 

JUN-ICHI TAZAWA 

Department of Earth Sciences, Faculty of General Education, 
Niigata University, Niigata 950-21 

and 

YUKIHIRO T AKAIZUMI 

Koyodai 4-33-22, Izumi, Miyagi Prefecture 981-31 

Abstract. The oldhaminoid brachiopod genus Poikilosakos is recorded for the first time 
from the Japanese Permian. The new species Poikilosakos kamiyassensis is described from the 
Middle Permian Kanokura Formation (Member KNl) of Kamiyasse, southern Kitakami Moun
tains, northeast Japan. This species is a large, transversely wider Poikilosakos that may be an 
advanced form, closely related to Poikilosakos tschernyscllewi Fredericks, 1926 from the 
Lower Permian of the central Ural Mountains, U.S.S.R. 

Introduction 

The purpose of this paper is to indicate the 
presence of a primitive and rare oldhaminoid 
Po ikilosakos in the Middle Permian of Japan. 
The specimens described here as Poikilosakos 
kamiyassensis, sp. nov. were collected from a 
dark grey shale in the lower part of the lower 
Kanokura Formation (Member KN1; Monodi
exodina kofuganensis Zone of Minato et al., 
1978) at locality KF212 in the middle Mata
shirosawa Valley, a small tributary of the Shige
jisawa Valley, Kamiyasse, Kesennuma City, 
Miyagi Prefecture, northeastern Honshu (Fig
ure 1). 

In the Kamiyasse district the Kanokura For
mation is about 1,100 m in thickness (Tazawa, 
1973, 1976), and can be subdivided as follows 
in descending order (Figure 2): 

KN4: Shales with layers of sandstone and 
limestone (320 m); 

KN3: Massive limestones with layers of 
conglomerate, sandstone and shale 
(130 m), containing Lepidolina multi-

* Received September 1, 1986 
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. septata, Verbeekina verbeeki, Codono
fusiella explicata and Parawelltzelella 
(Parawentzelella) canalifera; 

KN2: Sandstones and arenaceous or argil
laceous, impure limestones (150 m), 
with numerous fossils of fusulinids 
and brachiopods such as Monodi
exodina matsubaishi, Chusenella cho
siensis, Streptorhynchus pelargonatus, 
Stenoscisma humbletonensis and Spiri
ferellina crista fa; 

KN1: Shales with layers of sandstone and 
conglomerate (500 m). 

Most of the Member KN1 is poorly fossiliferous, 
but fossils are rich at certain levels. The shale 
containing Poikilosakos and other brachiopods, 
bryozoans and trilobites is about 4 m in thick
ness, situated at 130 m below the base of the 
Member KN2 composed of a greenish-grey, fine
grained sandstone with Monodiexodina matsu
baishi. 

The genus Poikilosakos was proposed by 
Watson in 1917 with Poikilosakos petaloides 
Watson from the Wayland Shale (Graham For
mation) at Graham, Young County, north-central 
Texas as type species. And the following seven 



826. Poikilosakos from Japan 11 

II, 1 31' E 

" 
.f> .. 

Yatsumoridaira
yam a 

D. 

KAMIYASSE 

D. Kurosawa
yama 

38' 53'N 

kilometpr 
0 1 
I I 

Figure 1. Map showing the fossil locality (KF212). 

species of this genus are at present known from 
the Upper Carboniferous (Upper Pennsylvanian) 
to the Middle Permian of the United States 
(Texas, Kansas), Soviet Union (Ural Mountains), 
Indonesia (Timor) and Japan (Kitakami Moun
tains): P. petaloides Watson, 1917, P. tschernys
chewi Fredericks, 1926, P. variabile Wanner 
and Sieverts, 1935, P. in/ormis Cooper and 
Grant, 1974, P. sp. I Cooper and Grant, 1974, 
p sp. 2 Cooper and Grant, 1974, and P kamiyas
sensis, Tazawa and Takaizumi, sp. nov. The mor
phology and classification of Poikilosakos have 
been discussed fully by Watson (1917), Dunbar 
and Condra (1932), Williams (I953, 1965) and 

Cooper and Grant (1974); and the life habit 
has been reconstructed by Rudwick (I 971). 

In the present study, the brachiopod speci
mens were collected by the junior author (Y.T.), 
and the systematics was prepared by the senior 
author (J.T.). All the specimens are stored in 
the Institute of Geology and Palaeontology, 
Faculty of Science, Tohoku University, Sendai. 
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Figure 2. Columnar section of the Kanokura 

Formation of the Kamiyasse district, showing the 
stratigraphic position of the fossil locality (KF212). 
A: massive limestone; B: bedded impure limestone; 
C: shale; D: sandstone; E: conglomerate. (Redrawn, 
and adapted from Tazawa, 1973). 

Systematic descriptions 

Order Strophomenida Opik, 1934 

Suborder Oldhaminidina Williams, 1953 

Superfamily Lyttoniacea Waagen, 1883 

Family Poikilosakidae Williams, 1953 

Genus Poikilosakos Watson, 1917 

Poikilosakos Watson, 1917, p. 212; Dunbar and Condra, 
1932, p. 270; Williams, 1953, p. 287; 1965, p. H519; 
Cooper and Grant, 1974, p. 389. 

Type species:-Poikilosakos. petaloides Watson, 
1917, from the Graham Formation of Graham, 
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north-central Texas; Plattsmouth Limestone at 
south of Williamsburg, Kansas; Neal Ranch 
Formation of the Glass Mountains, west Texas 
(Watson, 1917; Dunbar and Condra, 1932; 
Rudwick, 1971; Cooper and Grant, 1974). 

Species other than type species assigned to 
the genus:-Poikilosakos tschernyschewi Frede
ricks, 1926, from the Sakmarian Stage of Kras
noufimsk, central Ural Mountains, U.S.S.R. 
(Fredericks, 1916, 1926). 

Poikilosakos variabile Wanner and Sieverts, 
1935, from the Middle Permian (= lower Pun
jabian, after Waterhouse, 1976) of Basleo, 
western Timor (Wanner and Sieverts, 1935). 

Poikilosakos inform is Cooper and Grant, 
1974, from the Skinner Ranch Formation of 
the Glass Mountains, west Texas; Bone Spring 
Formation of the Sierra Diablo Mountains, 
west Texas (Stehli, 1954; Cooper and Grant, 
1974). 

Poikilosakos sp. 1 Cooper and Grant, 1974, 
from the Neal Ranch Formation of the Glass 
Mountains, west Texas (Cooper and Grant, 
1974). 

Poikilosakos sp. 2 Cooper and Grant, 1974, 
from the Word Formation of the Glass Moun
tains, west Texas (Cooper and Grant, 1974). 

Poikilosakos kamiyassensis Tazawa and Taka
izumi, sp. nov., from the lower Lower Kanokura 
Forma tion (Mem ber KN 1) of Kamiyasse, southern 
Kitakami Mountains, northeast Japan. 

Diagnosis:-Small, simplest Poikilosakidae. 
Pedicle valve nearly flat and completely attached. 
Pedicle valve interior having about 2 pairs of 
lateral lobes and 1 pair of anterior lobes; both 
of which irregularly developed and showing a 
very rough symmetry about median plane. 

Remarks:-Poikilosakos is the simplest and 
most primitive oldhaminoid, bearing a few 

irregular, short and broad lobes in the latilobate 
stage of Cooper and Grant (I 974), and asym

metric diductor muscles in the pedicle valve. 
In the United States this genus has been re
corded from the Upper Pennsylvanian to the 
Middle Permian, but in Asia and Russia it occurs 
from the Lower or Middle Permian. Poikilosakos 
dzulfensis Sarytcheva, 1964, described from 
the Upper Permian (Dzulfian) of the Trans
caucasus, U.S.S.R. may be the young of Lepto
dus Kayser, 1883 (Cooper and Grant, 1974, 
p.390). 

Pseudoleptodus Stehli, 1956 is distinguished 
from Poikilosakos by its elongate, larger, conical 
or sub conical shaped shell, and in having more 
advanced lobes, which regularly and symmetri
cally developed and strongly inclined towards 
anterior. 

Poikilosakos kamiyassensis, sp. nov. 

Figure 3-la-7 c 

Material:-Eight, imperfect specimens, pedicle 
valve internal moulds, collected by Takaizumi 
from the lower part of the Lower Kanokura 
Formation (Member KN1) at locality KF212 in 
the middle Matashirosawa Valley, Kamiyasse, 
southern Kitakami Mountains, northeast Japan, 
IGPS coli. cat. nos. 99009-99016. Holotype: 
IGPS coli. cat. no. 99010, illustrated in Figures 
3-7a-c. 

Diagnosis:-Large, transverse Poikilosakos; 
pedicle valve interior with long, narrow, often 
irregularly branched lobes. 

Description:-Shelllarge in size for the genus. 
Pedicle valve subcircular in young shells, becom
ing transversely wider in adult shells. Length 
of pedicle valve about 21 mm, width of pedicle 
valve about 34 mm in the holotype; length of 

... Figure 3. Poikilosakos kamiyassensis Tazawa and Takaizumi, sp. nov., from the Middle Permian Kanokura 
Formation (Member KNl) of Kamiyasse, southern Kitakami Mountains, northeast Japan. la-c. Internal mould 
of pedicle valve and the rubber cast, IGPS coli. cat. no. 99009; la, b: mould (la xl, Ib x2); Ic: rubber cast 
(x2), 2. Internal mould of pedicle valve, IGPS colL cat. no. 99012 (xl), 3. Internal mould of pedicle valve, 
IGPS coiL cat. no. 99015 (xl), 4a, b. Internal mould of pedicle valve, IGPS colI. cat. no. 99016 (4a xl, 4b x2), 
Sa, b. Internal mould of pedicle valve, IGPS colL cat. no. 99011 (Sa x I, Sb x2), 6. Internal mould of pedicle 
valve, IGPS colI. cat. no. 99013 (xl), 7a-c. Internal mould of pedicle valve and the rubber cast, IGPS colI. cat. 
no. 99010 (Holotype); 7a, b: mould (7a xl, 7b x2); 7c: rubber cast (xl). 
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pedicle valve about 20 mm, width of pedicle 
valve about 22 mm, width of hinge line 3.1 mm, 
length of right diductor scar 2.2 mm in an im
mature but well-preserved specimen (IGPS coli. 
cat. no. 99009). 

Pedicle valve interior slightly concave to 
nearly flat, and the surface marked faintly 
with fine pustules. Hinge line short and straight, 
having a thick hinge ridge at posterior side. 
Triangular areas (dental areas of Watson, 1917) 
at just anterior to each side of hinge line which 
is slightly concave and sculptured with fine 
longitudinal striae. Diductor scars asymmetrical 
abou t median plane; larger right one smooth, 
long, narrow, and sheathed on its sides entirely; 
smaller one on left side, near posterolateral 
margin of visceral region, more widely diverging 
towards anterior than the right one. Visceral 
region wholly enclosed by a thin wall, forming 
in maximum two lateral lobes and one anterior 
lobe on each side of valve. Lateral lobes slightly 
inclined towards anterior. Both lateral and 
anterior lobes long, narrow, and often irregularly 
branched. Interspaces between lobes very shallow 
and broad. Median indentation strongly de
veloped, reaching to about four-fifths valve 
length. 

External features of pedicle valve and both 
internal and external features of brachial valve 
unknown. 

Remarks:-The present materials are lacking 
mould or cast of the pedicle valve ex terior and 
also those of the internal and external parts 
of the brachial valve. However, the internal 
structures of the pedicle valve are well pre
served, especially in the specimen numbered 
IGPS coli. cat. no. 99009, and they show the 
characters of the genus Poikilosakos. 

Poikilosakos kamiyassensis, sp. nov. seems 
to be an advanced form, and most resembles 
P. tschernyschewi Fredericks, 1926 from the 
Lower Permian (Sakmarian) of the central 
Ural Mountains in its size and shape and in 
having long, narrow lobes. But in the Russain 
species, the lobes are less frequently branched 
and more symmetrically developed. 

P. informis Cooper and Grant, 1974 from 

the Lower Permian (Wolfcampian and leonar
dian) of west Texas has long, narrow and ir
regularly branched lobes, and is regarded to be 
an evolved Poikilosakos species. The American 
species is, however, more elongate in shell 
outline, and the lobes are more irregular than 
the Kitakami species. 

P. variabile Wanner and Sieverts, 1935 from 
the Middle Permian exotic limestone block in 
Basleo, western Timor is much smaller in size, 
and is clearly distinguished from the present 
species. 

The type species, P. peta!oides Watson, 1917 
is the earliest and most primitive Poikilosakos, 
and is easily distinguished from kamiyassensis 
by its smaller dimensions and the massive lobes. 
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827. NOTES ON FORBESICERAS (AMMONOIDEA) FROM HOKKAIDO 

(STUDIES OF CRETACEOUS AMMONITES FROM HOKKAIDO-LX)* 

Tatsuro Matsumoto 

c/o Department of Geology, Kyushu University 33, Fukuoka 812 

Abstract. In this paper three species of the ammonite genus Forbesiceras which occurred 
in the Lower Cenomanian of Hokkaido are described and figured. They are F. largilliertianum 
(d'Orbigny), F. beaumontianum (d'Orbigny) and a new species. The last one is well defined on 
the basis of at least eleven specimens from one and the same locality in Mikasa. It is allied to 
F. obtectum (Sharpe) and F. subobtectum (Stoliczka) but distinct in its own peculiar charac
ters as described below. 

Through this study a clioscaphitoid shape of the adult shell of Forbesiceras has become 
distinct. The dimorphism which has been noticed by previous authors can be approved also 
by examples in Japan, but my observation is yet insufficient to draw up the true feature. 

Introduction 

Ammonites of the genus Forbesiceras some
times occur in the Cenomanian sediments of 
certain facies in Hokkaido, but they have been 
left undescribed. One of the reasons for the 
delayed situation was a difficulty in getting 
a proper concept of the previously established 
species. This has been much relieved by the 
recent work of Wright and Kennedy (1984) 
and I report in this paper the result of my study 
with palaeontological descriptions. 

The material for this study is mainly the 
specimens which were obtained from the lower 
part of the Mikasa Sandstone Formation ex
posed in the Ikushumbets Velley of central 
Hokkaido. They belong to the collections of 
Takemi Takahashi (TTC.), the Muramotos' 
(MC.) [Tatsuo and Kikuwo Muramoto], Hajime 
Inoue and Yoshitaro Kawashita (YKC.), all 
in Mikasa; also those of Kenji Sanada and Yasu
jiro Kera in Sapporo; some other specimens 
in the Geological Collections, Kyushu University 
(GK.) from the same formation in the Ikushum
bets and adjacent Ashibetsu areas. My study 

* Received July 18, 1986; read January 31, 1987 
at Shizuoka University. 
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is extended to another specimen obtained 
from the Shumarinai area, northwestern Hok
kaido, by Shunji Hayashi who transferred it 
to the collection of Katsujo Yokoi in Kenbuchi. 
In 1952 I studied preliminarily a specimen 
which was obtained by Dr. Rinji Saito from 
the lower part of the Mikasa Formation and 
stored in Hokkaido University. This was listed 
as Forbesiceras aff. obtectum (Sharpe) (Matsu
moto, ed., 1954, p. 16) but is now missing 
regrettably and excluded from the description 
in this paper. 

Before going further, I wish to thank sincerely 
the above gentlemen for their generosity to let 
me study freely the valuable specimens in their 
collections. Thanks are extended to Dr. Masa
yuki Noda and Mr. Seiichi Toshimitsu for their 
kind help in taking photographs; also to Miss 
Yoshimi Tanigawa for her assistance in prepar
ing the typescript. 

In the descriptions below, the following 
letters are used for the dimensions. The measure
ments are in mm. 

D=diameter, U=umbilicus, H=whorl-height, h= 
whorl-height at a point 1800 earlier, B=whorl
breadth, R=radius, r=radius at a point 1800 

earlier. 
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Palaeon to logical descriptions 

Superfamily Acanthocerataceae de Grossouvre, 
1894 

Family Forbesiceratidae Wright 1952 

Genus Forbesiceras Kossmat, 1898 

Type species :-A I11mollites largilliertialls d 'Or
bigny, 1841 (designated subsequently by Diener, 
1925, p. 180). 

Rel11arks:-The systematic position of For
besiceras has been properly allocated by Casey 
(1965, p. 461) to the Acanthocerataceae as a 

derivative from the Lyelliceratidae Spath, 1921, 
through Neophlycticeras Spath, 1922 (a member 
of the Lyelliceratidae) and then Paradolphia 
Casey, 1965 (an ancestral member of the For
besicera tidae). 

The diagnosis of this peculiar genus has been 
given concisely and adequately by Wright and 
Kennedy (1984, p. 89). They have noted that 
a species of Forbesiceras is markedly dimorphic 
in size, but they have not mentioned about 
the length of the body-chamber and the outline 
of the apertural margin. 

Through this study, I have noticed in some 
examples of at least two species that the body
chamber is approximately about 1800 in length, 
that its expansion ratio of whorl-height de
creases in the last stage where the umbilical seam 
egresses markedly and that the adult shell shows 
accordingly a clioscaphitoid outline. 

In connexion with the above features, I 
have endeavoured to find evidence for the 
dimorphism. The difference in size between 
the presumed microconch and macroconch 
may be great in some species (e.g., F largil
liertianum) but does not seem to be so great 
in some others (e.g., a new species described 
below). In comparison with the microconch, 
the macroconch seems to have a broader whorl 
with somewhat more convex flanks in the 
adul t stage. 

In view of some tendency to the differentia
tion of the ornaments between the inner and 
outer parts of flank, I expected at first such a 
markedly dimorphic difference in the apertural 

margin as that observed in some ammonites 
of the Oppeliidae, but this does not seem to 
occur in Forbesiceras. So far as I have examined, 
the apertural margin is simple, showing only 
an ocular sinus, even in the case of the presumed 
microconch. Anyhow, I confess that the observa
tion about the dimorphism in Forbesiceras is 
yet insufficient. 

The genus Forbesiceras is geographically 
widespread. Its occurrence has been recorded 
from Europe, central Asia, the Middle East, 
north, south and west Africa, Madagascar, 
southern India, Texas, California and Japan 
(Hokkaido and Shikoku). The genus ranges 
almost throughout the Cenomanian stage, but 
the stratigraphic range of a species is shorter. 
According to Wright and Kennedy (1984), 
for instance, F beaW1l0lltial111m is widespread 
in the Lower Cenomanian, although it does 
not occur abundantly; F largilliertianum is 
also widespread in the Lower Cenomanian 
but in England it occurs also in the Zone of 
Acanthoceras jukesbrowllei of Middle Cenoman
ian; F obtectum is well recorded from the 
Middle Cenomanian of various regions but 
may appear earlier: F bicarinatum Szasz, 1976 
is so from the Upper Cenomanian Zone of 
Calycoceras guerangeri and ranges into the 
Zone of Metoicoceras geslinianum. 

Forbesiceras largilliertianum (d'Orbigny) 

Figures 2-1a-d 

1841. Ammonites Largilliertianus d'Orbigny, p. 320, 
pI. 95. 

1864. Ammonites Largilliertianus d'Orbigny; Stoliczka, 
p. 94, pI. 49, fig. 1. 

1898. Forbesiceras Largilliertianum (d'Orbigny); 
Kossmat, p. 125. 

1964. Forbesiceras largillierti Cd'Orbigny); Collingnon, 
p. 19, pI. 321, fig. 1409. 

1984. Forbesiceras largilliertianulll (d'Orbigny); Wright 
and Kennedy, p. 89 (with full list of synonymy), 
pI. 11, figs. 2-6; pI. 12, figs. 1-3,9; pI. 16. fig. 2; 
text-figs. 12A-L; 13A-Z; 14A-H. 

Material:-A single specimen, TTC. 510704 
(T. Takahashi ColI.) from loc. Ik 8800p. Its 
replicas are in the Museum of Mikasa and also 
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in the Geological Collections, Kyushu Univer
sity. 

Description:-The phragmocone ends at about 
the diameter of 63 mm and the body-chamber 
is preserved for about a half whorl. The preserved 
end is probably the original apertural margin. 
The spiral outline is changed at about 90° after 
the last septum, so as to lower the ratio of whorl
height expansion and to let the umbilical seam 
egress nearly straight forward and then slightly 
incurved, resulting in a clioscaphitoid shape. 
Keeping pace with this, the highly compressed 
shape of the whorl, with B/H=0.44, is some
what relieved and the adoral half of the body
chamber has gently convex flanks, with B/H= 
0.57, and a broadly rounded venter on which 
the median raised line and ventrolateral keels 
weaken and then disappear. 

The body-chamber looks almost smooth 
on the internal mould of its posterior part but 
has numerous, dense, fine subcostae and lirae on 
the outer flanks and venter of the rest main part. 
On the inner flank there are several radial eleva
tions disposed at wide intervals. They are some
what bullate around the umbilicus and extend 
but weaken outward to the middle of flank. 
The numerous fine subcostae on the outer flank 
are gently concave or somewhat prorsiradiate. 
Some of them are extended from the inner ribs 
showing a gentle flexuosity. They cross the 
venter transversely. The apertural margin is 
parallel to the simple line of the subcostae as 
mentioned above and has an ocular sinus. 

The visible part of the phragmocone is quite 
involute, much higher than broad, subtrapezoid 
in section and broadest below the mid-flank, 
with a narrow and nearly flat venter demarcated 
by ventrolateral keels. The ribs on the outer 
flank are narrow and somewhat prorsiradiate. 
They are more distinct, less crowded and less 
numerous (15 or 16) in the preceding quarter 
than those in the last quarter of the septate 
whorl. The ribs form small, clavate tubercles 
at the ventrolateral keel and then pass across 
the venter with weakening. A faintly serrated, 
low keel-like elevation is partly discernible along 
the siphonal line. There are widely spaced sub-

radial ribs on the inner flank, showing a gentle 
sinuosity together with some outer ribs on 
their extension. Partly exposed sutures are 
those of Forbesiceras pattern. 

Measuren7ents:-

D U H B B/H h H/h 

(1) 90.0 40.4 23.0 0.57 39.1 1.03 (.45) (.26) 

(2) 77.2 1.6 47.2 21.0 0.44 29.5 1.60 (.02) (.61) (.27) 

(3) 63.3 39.1 17.0 0.43 23.7 1.65 (.62) (.27) 

(1): preserved end, (2): 900 earlier than (1), (3): at the 
last septum, i. e. about 1800 earlier than (1). 

COn7parison and discussion:-Based on the 
above described characters, this specimen is 
identified with F largilliertianun7 (d'Orbigny), 
which has been described amply by Wright 
and Kennedy (1984). It is certainly an example 
of microconch, because of its small size (D=63 
mm at the end of phragmocone) and reduced 
ornament of the body-chamber. It is, however, 
somewhat different from the illustrated British 
example of an adult microconch (Wright and 
Kennedy, 1984, pI. 12, fig. 9) in that it has 
dense and fine outer lirae or subcostae and 
widely spaced and blunt inner ribs on the main 
part of the body-chamber instead of more 
distinct reduction of the ornament. This may 
be due to the state of preservation and also a 
variation within a species. The clioscaphitoid 
shape of the body-chamber, with an egressed 
umbilical seam at the last stage, has not been 
recognized in the incomplete specimens from 
Europe. 

A fragmentary specimen from the Lower 
Cenomanian sandstone of the Monobe area 
(Shikoku), which I called Forbesiceras (?) sp. 
aff. F beaun7ontianun7 (d'Orbigny) (Matsumoto, 
1982, p. 35, pI. 4, fig. 3), is not a named species 
because of almost closed, very narrow um
bilicus. It may be better compared with an im
mature shell of F largilliertianum in which ribs 
are not so fine as those of the mature one. It 
was obtained by T. Kozai together with Turrilites 
(Mesoturrilites) aff. T. (M) aumalensis Coquand 
and Ostringoceras cf. 0. bechii (Sharpe). 
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Occurrence:-The described single specimen 
was obtained by T. Takahashi from a nodule 
at loco Ik 8800p, derived from the lower part 
of the Mikasa Sandstone Formation exposed in 
a stream called the Hachi-no-sawa, Migi-futamata 
(recently called the Ganseki-zawa by some 
people), in the upper reaches of the Kami-ichi
no-sawa, a tributary of the River Ikushumbets, 
Mikasa district of central Hokkaido. 

Forbesiceras beaumontianunz (d'Orbigny) 

Figures 2-2a-d 

1841. Ammonites Beaumontianus d'Orbigny, p. 328, 
pl. 98, figs. 1, 2. 

1964. Forbesiceras largillierti (d'Orbigny); Collignon, 
p. 60, pI. 334, fig. 1499 only. 

1965. Forbesiceras beaumontianum (d'Orbigny); Casey, 
p. 460, fig. 173. 

1984. Forbesiceras beaumontianum (d'Orbigny); Wright 
and Kennedy, p. 91, pI. 12, figs. 7, 8; pI. 13, fig. 1; 
text-figs. 15A-C; 16A-F (with full list of syno
nymy). 

Material:-A single specimen, H 28 in K. 
Yokoi Collection (Kenbuchi). As it is partly 
damaged, it is carefully embedded in a plate 
of gypsum. Its younger part is removable. 

Description:-The last septum is at D=80 mm 
and only the posterior portion of the body
chamber is preserved. The trace of the umbilical 
seam suggests that the body-chamber may 
have exceeded 2000 and accordingly the entire 
shell diameter may have been 150 mm or more. 

The umbilicus is open narrowly (about 7% 
of D) in the phragmocone and enlarged in the 
body-chamber upto 23 mm (probably over 10% 
of D) at the last stage. The expansion ratio of 
whorl is high (1.7 or 1.8 111 a half whorl). As 
the right side of the outer whorl is not well 
preserved, the ratio B/H cannot be precisely 
measured, but it must be small. In younger 
stages the flank becomes flat and the venter is 
narrow and flat, being demarcated by ventrola
teral shoulders. Later the flank is gently convex 
and the venter seems to widen. 

Numerous fine ribs on the outer flank are 
slightly prorsiradiate and gently curved forward. 
They form small tubercles at the ventrolateral 

A 

B 

Figure 1. Forbesiceras mikasaense sp. nov. 
Outline of the holotype in cross-section. A: the last 
quarter of the body-chamber; B: along the maximum 
diameter through the middle of the body-chamber. 
Scale-bar: 10 mm. (T. M. delin.) 

shoulder, crossing the venter vertically. The rib
density increases gradually as the shell grows. 
For example, there are 15 outer ribs in a quarter 
whorl at D=35 mm, 20 at D=43 mm and 34 at 
D=90 mm. The ventrolateral tubercles are shortly 
clavate in earlier stages but minutely nodate 
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later. 
The inner ribs around the umbilicus are less 

numerous, more distant and coarser than the 
outer ones. Some of them are extended to or 
branched into outer ribs, showing a gentle 
sinuosity, but the extension is not so clearly 
traced in some others. 

This specimen is covered by an inner shell 
layer for the most part. The sutures are observ
able through a semi-transparent shelly sub
stance. Their pattern is similar to an example 
illustrated by Casey (1965, fig. 173c), showing 
an adventitious lobe in the saddle between E 
and L. 

Measurements:-

o U H B B/H R/r 

(1) 85.5 5.9 (.07) 51.2 (.60) 1.8 
(2) 43.5 3.0 (.07) 26.5 (.61) 10.6 (.24) 0.40 1.7 

(1): 300 ahead of LS (last septum), (2): 1800 prior to 
LS. 

Comparison and discussion:-On the ground 
of the above described characters this speci
men is undoubtedly identified with F. beaum
ontianum (d'Orbigny), which has recently been 
redescribed by Wright and Kennedy (1984). 
It resembles especially the one from the Lower 
Cenomanian Mantelliceras mantelli Zone, and 
Neostringoceras carcitanense Subzone of south
ern England, illustrated by them (ditto, pI. 13, 
fig. 1). The two specimens are nearly of similar 
size and have similar ornamentation, but the 
former has the last suture at D=80 mm, whereas 
the latter with diameter of at least 90 mm is 
wholly septate. The authors did not indicate 
clearly the criteria to distinguish a micro conch 
from a macroconch of this species. It is difficult 
to determine whether the described specimen 
from Hokkaido should be regarded as a micro
conch or a smaller example of macroconch. 

Occurrence:-The described specimen (H25) 

was found in a nodule scattered as a boulder in 
the Sanju-sen-zawa, a branch stream of the River 
Shumarinai, Uryu-gun, northwestern Hokkaido, 
by Shunichi Hayashi who affiliated it kindly to 
K. Yokoi's Collection. Several species of am
monites which suggest the early Cenomanian 
age were obtained from the same stream (see 
Matsumoto and Inoma, 1975). 

Forbesiceras mikasaense sp. nov. 

Figures I, 3-la-c, 4-la-c. 5-la-2b. 6-la-5 

Material:-(1) Holotype, TTC. 390413 (Fig
ures 3-1a-c; Figure 1), from loco Ik 1100. 
Paratypes (2) Me. Ik 1101-c (Figures 4-1a-c) 
and (3) H. Inoue's specimen (on display at 
Mikasa Museum), both adult shells like (1); TTe. 
410626 (Figures 5-1a-b), (5) TTC. 400728 
(Figures 6-3a-c), (6) TTC. 410710 (Figures 
6-4a-c), (7) GK. H 8108 (Figure 6-5) (collected 
by T. Muramoto and me), (8) TTC. 400426 
(Figures 6-2a-c) and (9) TTC. 390412 (Figures 
6-1a-c) which are gradually smaller and repre
sent earlier growth-stages; also (10) Y. Kera's No. 
129 (Figures 7-2a-b) and (11) K. Sanada's 
(Figures 7-la-c) and (12) GK. H8125 [=TTe. 
400523] ; all from loco Ik 1100-Ik 1101. Five 
other comparable specimens, (13) TTC. 370805 
(Figures 5-2a-b) from Torii-zawa, (14) YKe. 
470501, (15) GK. H 5424 from loco Ik 1054, 
(16) GK. H 8109 from the Kami-ichi-no-sawa 
(boulder) obtained by a student of Mikasa 
High School, and (17) GK. H 8110 collected by 
Keisaku Tanaka from loco p. 65 in the Poroko
ashibetsu. 

Diagnosis:-Adult shell similar to F. obtectum 
(Sharpe) and F. subobtectum (Stoliczka) in 
having the ribs which bend strongly backward 
on the outer flank but such ribs appear later 
and are lower and broader. Immature shell 

f- Figure 2. I-a-d. Forbesiceras largilliertianum (d'Orbigny) 
TIC. 510704, from lac. Ik 8800p, Mikasa area; lateral (1a), frontal (I b) and ventral (lc, Id) views, xl. Venter is 
shown successively by Ib, Id and Ic, with some overlap. 
2a-d. Forbesiceras beaumontianum (d'Orbigny) 
H 28 of K. Yokoi CoIL, from the Shumarinai area; lateral (2a) and ventral (2b) views of outer whorl, x I; lateral 
(2c) and frontal (2d) views of inner whorl, with some overlap with (2a), x 1.2 
Photos (Figures 1-6), without whitening, by courtesy of Dr. M. Noda. Arrow: position of the last suture. 
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Figure 3. Forbesiceras mikasaense sp. nov. 
Holotype, TIC. 390413, from lac. lk 1100, Mikasa area ; lateral (la) , frontal (lb) and ventral (I c) views, x O.77. 
1c shows the venter of the last two thirds of the body-chamber. 
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similar to that of F chevillei (Pictet et Roux). 
Description:-Adult shell fairly large, normal

ly about 180 to 200 mm in diameter. Body
chamber about 1800 in length, broader than 
phragmocone with more convex flanks and wider 
venter. In its last part the expansion ratio of 
whorl-height decreased and the umbilical seam 
egressing nearly straight forward, resulting in 
a clioscaphitoid shell-form; the growth-lines 
on the last part remarkably concave on the 
inner flank, suggesting ocular sinus, and curved 
gradually to be rectiradiate on the outer flank, 
without ventral projection or sinus. 

Main part of the body-chamber and the 
preceding last part of the phragmocone orna
mented with blunt (low and weak) ribs, which 
are gently concave on the inner flank, bent 

strongly at about the mid-flank, rursiradiate 
and convex on the outer flank; also train of 
tubercles at the ventrolateral shoulders and a 
median ventral keel sometimes with weak serra
tions. These ventral ornaments weaken as the 
shell growth and disappear on the last part 
where the venter is flatter and wider than that 
of the preceding main part and the ventrolateral 
shoulders are subrounded (Figure 1). 

In the preceding, late middle growth-stage, 
the whorl is quite involute, showing high ratio 
of whorl-height expansion, and much higher 
than broad, with very gently convex flanks, 
maximum breadth at about mid-flank and 
narrow venter. Several ribs at wide intervals 
on the inner flank, narrow, somewhat prorsir
adiate and gently concave, ending at or disap
pearing before reaching the mid-lateral tubercles, 
which are somewhat bullate but later more 
rounded but weaker. Ribs on the outer flank 
at this stage slightly prorsiradia te to nearly 
rectiradiate and fairly broad, with gentle slope 
to the anterior, but steeply inclined backward. 
Two to three outer ribs correspond to each 
mid-lateral tubercle, with branching or inter
calation. At the end of this stage, i. e. for a short 
while passing to the late stage described above, 
the outer ribs consist of mixed radial and some
what rursiradiate ones, the latter of which 
soon become predominant, whereas the mid-

lateral tubercles become indistinct. The outer 
ribs form clavate tubercles at the ventrolateral 
shoulder and numerous rib lets, 3 to 5 for each 
clavus, pass transversely across the venter, where 
a weak keel-like elevation runs along the siphonal 
line. 

In the early middle growth-stage, from the 
shell diameter of about 20 mm up to 60 mm 
or so in some examples, the shell-form similar 
to that described above, the outer ribs generally 
more numerous, narrower and curved more 
distinctly forward than in the late stage, though 
there may be individual variation in density 
and coarseness; the mid-lateral tubercles also 
numerous, forming a spiral train in some ex
amples (e.g., TTC. 400426), more or less bullate, 
generally showing one by one correspondance 
to the outer ribs but for occasional intercalation 
or bifurcation of the ribs; the ribs on the inner 
flank narrow, occurring at wide intervals, gently 
concave and somewhat prorsiradiate, forming 
a sinuosity or even somewhat falcoid form 
together with some of the outer ribs on their 
extension; the ventrolateral tubercles pointed 
to shortly clavate according to the breadth of 
the outer ribs; ventral ribs weak and single, 
running transversely across the narrow venter 
between the ventrolateral tubercles; may be 
doubled in the passage substage to the late 
stage of multiple riblets. The median elevation 
on the siphonal line absent in earlier substage 
and discernible very weakly later. 

In the early stage of still smaller size, the 
whorl is compressed, with smooth and flat 
main part of the flank; short outer ribs strongly 
prorsiradiate, forming minute tubercles at the 
edges of narrow venter. Still earlier, below 
5 mm or so in diameter, the shell is smooth 
and the ventrolateral shoulder subrounded. 

Remarks:-There is some extent of variation 
in this species. As the specimens were obtained 
from one and the same bed in a small quarry 
and they have essentially the same characters 
in common, I regard them as belonging to one 
and the same species, even if there is some differ
ence in minor points. 

The most remarkable aspect of variation may 
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Figure 4. Forbesiceras mikasaense sp. nov. 
Paratype, Me. 1l01-C, from loco lk 1101 , Mikasa area; lateral CIa), frontal (Ib) and ventral (I c) views, x ca 0.7. 
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be concerned with the ornament. For example, 
a fine specimen (Figures 7-1a-c) in K. Sanada's 
Collection has unusually finer and weaker orna
ments than those in others of the corresponding 
size, i. e. phragmocone of the middle growth
stage. Its inner ribs are very weak but occur at 
wide intervals and similarly subradial; its mid
lateral tubercles are extremely bullate and 
delicate, each of which corresponds to 3 or 4 
outer ribs already at such an early stage of small 
diameter where one by one correspondence is 
normal in others; also the tubercles become 
obsolete in an earlier stage than in others; the 
outer ribs are also more numerous and weaker, 
although they broaden gradually as the shell 
grows. Its shell-form is comparatively more 
compressed than that of others. Although the 
main part of its body-chamber is unpreserved, 
the specimen is comparable with No. 129 of 
Kera's Collection, which may represent a micro
conch (see discussion below). 

On the other hand, TTC. 400426 (Figures 
6-2a-c), the 8th specimen, has coarser ribs, 
coarser and more rounded lateral tubercles and 
comparatively broader whorl than the normal 
ones. 

A1easurements:-

Specimen D U 

(1) near end 
100° from LS 179.0 5.0 (.03) 
at LS 137.0 

(2) near end 197.5 7.0 (.04) 
near LS 148.0 6.0 (.04) 

(3) 90° from LS 184.0 
atLS -149.0 

(4) near LS 110.0 
(5) near end 90.0 1.0 (.01) 
(6) near end 67.0 
(7) near end -60.0 
(8) near end 33.8 
(9) near end 10.5 

(10) at LS 110.0 
(11) at LS 100.0 1.2 (.01) 
(12) _60° from end 56.0 
(13) near end 

_90° 
(14) 90° from LS 158.0 

at LS 125.0 1.0 (.01) 

Comparison and discussion:-This species can 
be grouped with F. obtectum (Sharpe, 1853) 
(see Wright and Kennedy, 1984, p. 94) and F. 
subobtectum (Stoliczka, 1864) (ditto, p. 95) 
in that the ribs swing back remarkably in the 
late growth-stage. In these two species this 
feature is shown already in the septate whorl 
and continues for a considerably long period 
in which the mid-lateral tubercles are distinctly 
developed at the bending point of the ribs, 
whereas in our species the bending is much 
delayed to appear at the last stage of the 
phragmocone and characterizes the main part 
of the adult body-chamber; also the mid-lateral 
tubercles weaken when the bending begins 
and are scarsely discernible or almost obsolete 
and the ribs are also blunt in the stage of bend
ing. In general the ribs are narrower but more 
distinct in F. obtectum and coarser and much 
stronger in F. subobtectum than those of F. 
mikasaense. Moreover, the adult whorl is typical
ly broader in this species than that in F. obtec
tum and narrower than in F. subobtectum, 
although there is some extent of variation with 
respect to the whorl-breadth. 

We should now consider the dimorphism in 

H B B/H H/h 

-88 -43 -0.49 
105.0 (.59) 49.4 (.28) 0.47 1.54 

87.8 (.64) 37.5 (.27) 0.43 1.87 
118.0 (.60) -53 (.27) -0.45 

92.5 (.63) -44 (.30) -0.47 1.87 
109.0 (.59) 51.0 (.28) 0.47 1.47 

73.8 (.67) 29.5 (.27) 0.40 2.05 
57.0 (.63) 26.0 (.29) 0.46 -1.78 
42.7 (.64) 17.8 (.27) 0.42 1.85 
37.4 (.62) 16.5 (.28) 0.44 1.78 
21.4 (.63) 10.0 (.30) 0.47 1.74 

6.3 (.60) 2.8 (.27) 0.44 1.54 
72.0 (.65) 28.0 (.25) 0.39 1.89 
64.0 (.64) 24.5 (.25) 0.38 1.83 
35.0 (.63) 15.4 (.28) 0.44 1.67 
71.0 29.0 0.41 
58.0 22.0 0.38 

102.0 (.65) 34.5 (.22) 0.34 1.89 
80.0 (.64) 26.5 (.21) 0.33 1.82 

Specimens (1)-(14): see Material; end: preserved end; LS=Last suture; -: approximate because of restoration. 
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this species. If I compare F mikasaellse with 
F obtectum, its holotype and the first two 
paratypes with D= 180-200 mm could be re
garded as macroconchs. They show a compara
tively larger ratio of B/H and the bodychamber 
has fairly convex flanks. I have not yet seen a 
smaller example in our material which would 
be comparable in size with such British speci
mens as figured by Wright and Kennedy (l984, 
pI. 14, figs. 1, 2) in which ribs begin to swing 
back at whorlheight of about 40 mm. Accord
ing to them (ditto, p. 95), a microconch has 
an estimated diameter of 130 mm. This may be 
nearly comparable with the 10th specimen, i e. 
no. 129 of Y. Kera's Collection, an adult shell 
which shows an egressing umbilical seam at the 
last part, with maximum diameter of about 135 
mm (deficient portion restored). It is 110 mm in 
diameter at the end of the phragmocone and 
somewhat more compressed (B/H=0.39) than 
others. The 4th specimen, TTC. 410626, with 
D=110 mm at LS and B/H=OAO, and also the 
lIth, with D=100 mm and B/H=0.38 at LS, 
may be comparable with the 10th specimen, 
although the main part of the body-chamber is 
not preserved in these two specimens. I would 
state that these three examples could possibly be 
regarded as micro conches of F mikasaense. 
Should this be the case, the difference between 
the microconch and macroconch would be by 
no means great, if not absent, in this species. 

Up to the middle growth-stage there is no 
significant distinction between this species and 
F chevillei (Pictet et Renevier, 1866), which 
has been redefined by Wright and Kennedy 
(1984, p. 93). When I treated smaller, incom
plete septate shells alone, I thought that they 
could be identified with F nodosum Crick, 
1907 or F. sculptum Crick, 1907, based on my 
examination of the Crick's types from South 
Africa at the British Museum (N. H.). Wright and 

~ Figure 5. Forbesiceras mikasaellse sp. nov. 

Kennedy (l984) have regarded the two species 
named by Crick as synonyms of F chevillei and 
shown, on the basis of the British material, that 
F chevillei has no ribs of F obtectum type but 
becomes smooth in the late growth-stage (ditto, 
p. 94, pI. 13, fig. 2; text-fig. 17). The smaller, 
incomplete specimens from Mikasa are now 
well connected with larger adult specimens 
obtained from the same bed. They are all ex
amples at various growth-stages of one and the 
same species. Unless the adult specimen of 
F mikasaellse be found from the type locality 
of F chevillei in Switzerland, I shold rely on 
Wright and Kennedy's observation and conclude 
that F mikasaense is a well defined new species. 

Occurrence: - The holotype and the para types 
(2) to (11) occurred in a bed of sandstone 
at loco Ik. 1100-Ik 1101, Katsurazawa quarry, 
Mikasa, on the right (northern) side of the River 
Ikushumbets. The bed belongs to the Zone of 
Mantelliceras japonicum and is early Cenomanian 
(see Matsumoto et al., 1969, p. 287; Matsumoto, 
1975, p. 157). Five other specimens were ob
tained at nearby localities in the same zone 
or in the presumable extension of the same ~one. 

The occurrence of at least 11 specimens 
in the same bed at the same locality (a small 
quarry) may imply that the species was not 
rare. Since the quarry was abandoned and a 
new road was constructed, it has become dif
ficult to collect fossils from this locality. It 
should be also noted that even when the quarry 
was in operation, the 11 specimens including 
4 adult ones, were obtained by five friends of 
mine at different times through their laborious 
hunting. On the other hand, more examples of 
this species may have been obtained by other 
persons with whom I have no acquaintance. 
These situations suggest that it is difficult to 
estimate precisely to frequency of occurrence. 

la-b. Paratype, TTC. 410626, from loco lk 1100, Mikasa area; lateral (1a) and ventral (1 b) views, x ca 0.9. 
2a-b. Forbesiceras cf. F. mikasaense sp. nov. 
TIC. 370805, from the Torii-zawa, Mikasa area; lateral (2a) and ventral (2b) views, xl. 
The two specimens show a passage from the chevillei-nodosum type middle growth-stage to the mikasaense 
type late stage, although the earlier whorls are badly crushed and dislocated in TTC. 370805. 
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... Figure 6. Forbesiceras mikasaense sp. nov. 
Paratypes showing early to middle growth-stages, all from loco Ik 1100-ilk 1101, Mikasa area. 
1. TTC. 390412; lateral (1a), frontal (1b) and ventral (lc) views, x ca 3.5. 2. TTC. 400426; lateral (2a), ventral 
(2b) and frontal (2c) views, x ca l.6. 3. TIC. 400728, lateral (3a), ventral (3b) and frontal (3c) views, xl. 
4. TIC. 410710; lateral (4a) view, xO.9; ventral (4b) and frontal (4c) views, xl. 5. GK. H 8108, collected by 
T. Muramoto and T. Matsumoto; lateral view, xl.l. 
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*al\~ (tJ,J: C), ;!tV"I= t*f~- . ~j:j:ilil),j( (B) (7):;tR;Q''/i'i'L' L -C tR~ . ~Jf; Lt~ N "'~2fs: H£ 
f1liL-Cr~'?t~(7)-C", -=hHJfjEL, ;j;:(7)3fif[~fa'(ljIjL, <'lei!!':' ~jJ;Lt~, .fhli A. F.largil

lie rt ianum (d'Orbigny) (~'tf:ljlj III iJittJl,t~j!{i'Ji'5)jrli~RE), B. F. beaumont ianum (d'Orbig

ny) (*If4JI*J:t1Jl.tJI,t), C. F. mikasaense sp. nov. (~j!Ii<j,''5)jrli~, Mantelliceras japonicum'ffi': 

-1: /7-=.7 /I>}\'rlif,) -C"if:, 6, Alil fli;Jf*t'::';Q', f;:j!;1f;Q{J: < ~ ;> O:J:-- ;>(7)JJX:AA~ ; B I;l:fW'd:RE 
I±l t: ;Q{JIfl.~B1 'd:JfYIlj' ~ jJ;T ; C lit& i, J-. <, 9'lf.JtIl i -C"li F. chev i II e i ( Pi c te t et Roux) 1= ~J( 
ft:J.T6iJ" JJX:~!\JtIl(7)~li.f(7)fill(7)J: oj 1=:iJZiilf-C"7J.· <, mIJllii9'f.'l1.'{"f&1iI=IlEfl!lT6""-(7),¥=~(7)Jl1J;Q' 
3VJtT6*fjl&~7f.T, -=(7)Ml(7)!ffillllmJli, F.obtectum(Sharpe) 1= if:, 6 i,iJ', .fhJ: I) I±lJJtJtll 
;Q'i!! <, Ip];\!Z";Q'~4i" ; F. subobteclun (Stoliczka) (7)±i!Jil-(7)J: oj l=tJl. < gt < 7J."', A I:: C I=~ 
,'-Cli, JJX:~!\~(7)f£m;Q'*~~ (7)tf~ '{", Clioscaphiles ~(7)*,iM(7)w,:ft~jJ;T-= I:: ; ~D*,*li~ 
Ii lUXS1Jil.*4i -c"if:, 6 -= I:: 'd: 1::", ftE*(7)ifJ):7j.(7)j'f# '{"Ii J: < V;Q' '? -C" 7J.·iJ· '? t:. ::.. I::;Q" ~ [ill (7) i, 
(7)-C",¥IJUJl Lt~, -=(7)~ffir)('iJil.fl:l= Lt:';Q', J:lie:;tR(7).:."H~I= J: 6piT;Q'~ vn-C*~ <, i*"l;ji 
~I:: •• (7)~~i,'?-C.~T6o 'd:~~~mmL-Cr~'?~~2fs:(7)~jJ;~ •• L~~~if:,6::"1:: 
~~mV"T6o ~2fs:~~ 

~ Figure 7. Forbesiceras mikasaense sp. nov. 
Two atypical examples obtained from the type locality. 
la-c. Phragmocone, with fine ornamentation and much compressed whorl, in K. Sanada's Collection; lateral 
CIa), frontal (lb) and ventral (lc) views, x7/8. 2a-b. Adult shell, No.129 of Y. Kera's Collection, somewhat 
smaller and more compressed than the holotype; lateral C2a) and frontal (2b) views, x7/8. 
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