ysis of allometry and variation. Seci.
Repts. Dept. Geol., Kyushu Univ., 10
(2), 67-90 (in Japanese with English
abstract).

Matsumoto, T. (1942-43) TFundamentals in
the Cretaceous stratigraphy of Japan.

Part 1. Mem. Fac. Sci., Kyushu Univ.,

Ser. D (Geol.), 1(3), 120-280, pls.
1-20 (1942); Ditto, Parts 2 and 3.
Ibid., 2(1), 97-237.

(1959) Zonation of the
Upper Cretaceous in Japan. Mem. Fac.
D (Geol.), 9

Matsumoto, T.

Sci., Kyushu Univ., Ser.
(2), 55-93, pls. 6-11.
Matsumoto, T., Kinoshita, K., Inoma, A,

Kido, H., Nishijima, S. and Kato, S.

(1980) Stratigraphy of the Upper
Tombetsu Valley,
Repts. Dept. Geol.,
13(2), 265-275 (in
Japanese with English abstract).
Noda, M.

Upper Cretaceous

Cretaceous of the
Hokkaido. Seci.
Kyushu Univ.,
Matsumoto, T., and Kozai, T.
(1982)
from the Monobe area,
T. and Tashiro, M.,

Multidisciplinary

inoceramids
Shikoku. In
(eds.)
the
Upper Cretaceous of the Monobe area,
Shikoku. Palaeont. Soc. Japan Spec.
Pap., 25, 53-68, pls. 8-11.
and (1992)
On a leading ammonite species Pachy-
Hobetsu
Hobetsu

Matsumoto,

research in

Matsumoto, T. Toshimitsu, S.
discus kobayashii from the
district, Hokkaido. DBull.
Museum, (8), 1-16, pls. 1-3.

Michael, R. (1899) Ueber Kreideformation
von der Insel Jb., K.
Preuss. Geol. Landesanst. Bergakad.,
19, 153-164, 5, 6.

and Matsumoto, T.

Sachalin.

pls.
(1940) A
Cretaceous

Nagao, T.
monograph of the Ino-
ceramus of Japan. Part 2. Jour. Fac.

Sci., Hokkaido Imp. Univ.,, Ser. 4, 6

Sphenoceramus hetonaianus from Hobetsu

(1), 1-64, pls. 1-22.

Noda, M. (1988) Notes on Cretaceous
inoceramids from Sakhalin, held at
Tohoku University, Sendai. Saito Ho-
on Kai Spec. Pub. (Prof. T. Kotaka
Commem. Vol.), Sendai, 137-175, pls.
1-8.

Noda, M. and Matsumoto, T. (1976) Meso-
fossils of Japan 4
(Cretaceous Inoceramus). Atlas of
Japanese [Fossils, 45, 265-270 [Cr.31-
Cr.36],
Japanese

zoic molluscan

Tsukiji-Shokan, Tokyo (in
English title).
(1974) Biostratigraphy

with
M. A.
and Inocerams of Senonian (Santonian-
Maastrichtian) of the USSR Pacific
Geol. Inst. Acad.
1-211, pls. 1-46 (in
title translated).

Inoceramen des

Pergament,

regions. Trans.
Sci. USSR., 260,
Russian; original

Seitz, O. (1965) Die
Santon und Unter-Campan von Nord-
westdeutschland. Beih. Geol. Jb., 69,

1-194, pls. 1-26.

D.M. (1914) Kreide
des Russischen Sachalin.
Geol. N.S., 83, 1-95,
Russian with German abstract).

Tanaka, K., Matsumoto, T. and Maeda, Y.

(1952) The Izumi Group in the south-

Sokolow, Inoceramen
Mem. Com.

pls. 1-6 (in

ernmost part of the island of Awaji.

Jour. Geogr.. Tokyo, 61(2), 67-72 (in
Japanese with DEnglish abstract).

(1988) Biostratigraphy of
the Upper Cretaceous Santonian stage
Mem. Fac.
D (Geol.),

Toshimitsu, S.

in northwestern Hokkaido.
Sci., Kyushu Univ., Ser.
26(2), 125-192, pls. 23-29,
Toshimitsu, S., Kano, M. and Tashiro, M.
(1992) Mode of occurrence and paleo-
a Cretaceous bivalve
(Michael).
(52).

ecology of
Sphenoceramus schmidti

Fossils (Palaeont. Soc. Japan),



Tatsuro Matsumoto, Seiichi Toshimitsu and Masayuki Noda

1-11
stract).
Uwatoko, K. and Otatsume, K. (1933) The
bearing

(in Japanese with English ab-

Upper Cretaceous oil
sedimentary rocks of Hokkaido, Japan.

Jour. Fac. Sci., Hokkaido Imp. Univ.,

Yokoyama, M. (1890) Versteinnerungen aus
der japanischen Kreide. Palaeonto-
graphica, 36, 159-202, pls. 18-25.
T.D. (1992) Cretaceous
ceramids of the East USSR. In Atlas

of the Mesozoic guide [fossils of the

Zonova, ino-

Ser. 4, 2(2), 144-161. South and the East of USSR, NEDRA
Wegner, T. (1905) Die Granulatenkreide Transactions, N.S., 350, 172-191,

des westlichen Munsterlands. Zeitsch. pls. 80-100 (in Russian; original

Deutsch. Geol. Gessel., 5T, 112-232, title translated).

pls. 7-10.

Awaji (FEER), Fukagochi (¥E# M), Fukaushi (%), Fukuoka (#&F), Hakobuchi (EHU),
Heitaro (GEABR), Hetonai (bt 7 - ), Hobetsu (BE51), Horosaru (#82), Hokkaido (dLifg
i), Tzumi (F18), Kiusu (F7 ), Monshizu ('##), Mukawa (#8JI), Nadamura (BEFT).
Ohmagari (KHl), Otamura (KHEF), Oita (K35), Panke-opiraruka (NU T A E F)vH),
Panke-rusa (/82 )V ¥), Penke-opiraruka (N7 & E 7 )V 7)), Sanushibe (2 N),
Shutta (2w #), Sumigama (A2 # <), Tomiuchi (EM), Tonbetsu (455), Tosa (b ),
Tsukuba (D<), Ume-no-sawa (#DIR), Yezo (4553)

(fIXEE) _
EHHERE R B E IR ATV EF T O
A J 5 AT Sphenoceramus hetonaianus - DWT

FRAEED - PG — - BFEAEZ

Inoceramus hetonaianus MatsumotolZ H - 147K - BiH1952)DFA X DFH TR /- 4L
BRSO A D S RAEDRIM U I A2 D OROBEARIZE S WICH, BlPEWHIX T
Ho iz, 1990FEDFBINGE TEORRIC, Fr AALAOHEN31I O V@ L T, BHIERRF R
BENSEBHOEBANEH L, BHEIMICETFINTVLS . Z2h S G IHREFICD 3R
A% 2 e T UICHE R, AR/ E 2 ZERORHED LR X D IHREIC 2 5 7.

ABEISEHRT, PSS LRV UBLATTOMREEN (AXTIREE bdisk 25 T) & FHERER
HEeHE EEM SN, AR TREESD VRIS H 5. BEBER (hinge line) PEL ZOH%
MOME(r) RSV, WAFENHB. WEMAL) EH90° ~100° HY, BEEBEZHD
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Sphenoceramus hetonaianus from Iobetsu
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ssoidesSf & X R 5,

Explanation of Plate I

Figs. 1-12. Sphenoceramus hetonaianus (Matsumoto).

1. GK.H629a (LV, composite internal mould for the major part of the disk;
anterior margin broken; posterior wing incomplete, with calcareous shelly
material in part remained). Lateral view. 2 and 6: GK.H634a (RV, mainly
internal mould with a nacreous layer in patches and prismatic layer re-
mained on the anterior part; posterior wing partly covered by sandy ma-
trix). Later-al (2) and posterior (6) views. 3, 4: GK.H626a, lectotype
(LV, mainly inter-nal mould, with shelly substance on the posterior wing).
Lateral (3) and posterior (4) views, X1.2. 5: GK.H629b (LV, internal
mould, posterior wing covered by sandy matrix). Lateral view. 7, 8: GK.
H634c (RV, composite inter-nal mould in which posterior wing was cut
away). Lateral (7) and anterior (8) views. A cross-section of the hinge
plate is shown partly in Fig. 8. 9: GK.H634b (LV, internal mould, showing
the posterior wing and ligamental structure; beak broken), X1.5. 10:
GK.H8400 (LV, deformed internal mould, showing posterior wing and liga-
mental structure), X1.2. 11: GK.H634e (BV, with a nacreous layer well
preserved on the disk and calcareous substance on the posterior wing;
“juvenile), X2. 12: GK.H8402a (BV, internal mould; juvenile), XI1.2.

Figs. 13, 14. Sphenoceramus aff. hetonaianus (Matsumoto).
13: GK.H633b (RV, internal mould). 14: GK.H633a (LV, internal mould).

Figs. 15, 16. Sphenoceramus cf. hetonaianus (Matsumoto).
15, 16: GK.H8401 (LV, plaster cast). Lateral (15) and posterior (16)

views.
Explanation of Plate II

FFigs. 1-8. Sphenoceramus hetonaianus (Matsumoto).
1-4: HMG 937 (BV). Lateral views of LV (1) and RV (2), anterior (3) and
dorsal (4) views of BV. 5-8: HMG 938 (BV). Lateral views of LV (6) and RV
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(8); dorsal (5) and anterior (7) views of BYV.
In both specimens the shell layers are preserved along the anterior
margin and on the posterior wing; the disk is mainly internal mould and

partly covered by nacreous layer.

Explanation of Plate III

FFigs. 1-10. Sphenoceramus hetonaianus (Matsumoto).

1-3: HMG 942 (RV, prismatic layer unpreserved, except along the hinge line
where ligamental structure is shown). Lateral (1), anterior (2) and dorsal
(3) views. 4-7: HMG 940 (BV, similar to HMG 937 in the mode of preserva-
tion). Right (4) and left (5) lateral, anterior (6) and dorsal (7) views.
HMG 939 is partly shown in [ligs. 4, 6, 7. 8-10: HMG 953 (LV, mainly inter-
nal mould, with shelly layers preserved on some parts of the disk and
calcareous shelly substance remaining on a portion of the wing near the
beak. The disk is secondarily compressed). Lateral (8), dorsal (9) and
anterior (10) views. 11, 12: HMG 959 (RV, injured young shell, enlarged:
X2). Lateral (11) and dorsal (12) views.

Explanation of Plate IV

Figs. 1-9. Sphenoceramus hetonaianus (Matsumoto).

1: HMG 998 (BV, opened but conjoined, probably juvenile, showing the
anteri-or ear at this growth-stage). 2, 3: HMG 999(LV, internal mould in
the main part, with some shelly material remained on the disk and recrys-
tallized calcite on the posterior wing and anterodorsal part). Lateral (2)
and ante-rior (3) views. 4-6: HMG 993 (BYV, similar to HMG 938 in the mode

-of preser-vation). Dorsal (4), right lateral (5) and anterior (6) views. 6

20

(central part): HMG 994 (RV), lateral view. 7: HMG 994 (RV in which beak
is broken), showing ligamental pits along partly preserved hinge line, X
1.9. 8: HMG 953 (LV), enlarged dorsal part, showing posterior wing, X1.5
(see Pl. III, Fig. 8). 9: HMG 942 (RV), enlarged umbonal part and posteri-
or wing (see Pl III, Fig. 1), X2.0.

Figures in Plates I[-IV are natural size, unless otherwise stated.
Photos in Plate 1 by M.N. and those in Plates II-IV by S.T., without whit-
ening.

See Table 1 for the abbreviations and localities.
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