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Abstract

Caneifla hivosel n. sp. (Gastropoda: Mitridae) is described from the Miocene Bihoku Group
of Shobara City, Hireshima Prefecture. Taxa of some fossil molluscs co-ocourred with it are

examined.
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Introduction

Miocene molluses of the Bihoku Group had been
studied by Yokoyama (1929) from Okayama Prefec-
ture and by Otuka (1938) from Hiroshima Prefecture
in the early vears. They described a few noteworthy
molluscan fossils.

On the other hand, Makivama (1926, 1936) des-
cribed similar Miocene molluscan fauna from Morth
Korea. Later, many other studies had been made on
the molluscs from the Bihoku Group of the various
lacalities in Chugoku mountaintand. But, taxonomical
résearches are not so many made up to date, because
of ill-preservation of their specimens except brackish
waters one.

Recently, we have had an opportunity to examine
the well preserved topotypes of the localities of Otuka
(1938) of Shobara City. Here, we present our interpre-
tations on some molluscan taxa.

Canctila hivosed n. sp. (Mitridae: Imbricarininae)
is described,

Syatematics

Family Trochidae Rafinesque, 1815
Subfamily Trochinae Rafinesque, 1815
Genus Tectus Montfort, 1810
Tvpe species: Tectus pagodalis Montfort, 1810 (=
Trochus wawvitianus Gmelin, 1791), by original desig-
nation; Recent, India.
Range: Late Cretaceous — Recent; Japan — Inda
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-Pacific. — Africa — Europe.

Tectus faponsens Horikoshi
in Kobayashi and Horikoshi, 1958
(Pl 7, Figs. 2a, b, 3a-d)

1950  Tectus (Teches) n. sp., Watanabe, Arai and

Hayashi, pl. 5, fig. 8.

1958 Tectus (Rochia) fapowicws Horikoshi s

Kobavashi and Horikoshi, p. 49, pl. 4, figs. da-c.
1958 Techus yamadensis Kanno, p. 205, pl. 5, figs. Ma,

b {n. syn.).

1960 Tectus yamadensis Kanno; Kanno, p. 340, pl. 47,

figs. la, b,

1985 Tectes ( Kochia) japonicws Horikeshi; Naka-

gawa and Takeyama, pl. 23, fig. 4.

1988 Tectws (Rechia) sp. , Itoigawa, Nishimoto and

Nobuhara, pl. 7, fig. 3a, b.

Type locality: Ogurui, Takahama-cho, Ohi-gun,
Fukui Prefecture; Lower Matsuodera conglomerate
Member [MNajima volcanic Member, Shimoe Forma-
tion, Uchiura Group of Nakagawa and Takeyvama
{1985) 1.

Type locality of T yamadensis, near the Yamada
bridge, Yamada, Chichibu City; Hiranita Formation,
Chichibumachi Group (Kanno, 1958).

Locafities: 1 (Tab. 1, Loc. 1) --- Nakabara,

Monde-cho, Shobara City, Hiroshima Prefecture
(locality of fig. 1 of Sugimura ef al, 1990); fine-
grained sandstone (thickness 80 em) -+ Lower sand-
stoene Formation, Bihoku Group (locality 18 of Ueda,
1991). ,
;o 2 (Tab. 1, Loc. 2) --- Southwest of Kaisekidani
bridge, Miyvauchi-cho, Shobara City, Hiroshima Pre-
fecture (type locality of Lamellinuwcula hirosel Oyama
and Nishimoto, 1988); very coarse-grained sandstone
(thickness 3 m)} --- the uppermost part of Lower
sandstone Formation, Bihoku Group (Horizon Kd 2 of
Okamoto &f «l., 1990),

Measurement. MFM 21005 (Coll; T, Yamaoka),
preserved height ca. 25 mm, major diameter 36.2 mm,
minor diameter 27.2 mm; MFM 21006 (Coll: T.
Yamaoka), preserved helght ca. 22 mm, major dia-
meter 315 mm, minor diameter 30.6 mm.

Remarks: Shobara's specimens differ from the

holotype in having less number of spiral striations and
rounded small nodules. These features may be indicat-
ed by intraspecific variation between these specimens
and the type of T, japomicus, contrasted with varia-
tions of Recent T. pyramis (Born) (Yokogawa, 1990
elc.}.

Horikoshi @ Kobayvashi and Horikoshi (1958)
compared T, japonicus with Trochus neglectus Martin
and Trochus virgalus Gmelin sensy Martin from the
Miccene of Java in having a plano-concave base with
an angular periphery and the aspect of columella.

Associated molluscan forms: Table 1, Loc. 1 and
Loc, 2.

Occurrence: This species occurs in muddy nodules
at Loc. 1 in which shells had broken before the sedi-
mentation. [t ocours with Turde ( Marmarosioma)
pzmeal Otuka, Cernima nakamyra (Otuka) and so on
(Table 1) under the conglomeratic facies of the algal
reef limestone.

The above-deseribed occurrence of this species is
similar to those of the type from the Uchiura Group
(Horikoshi f» Kobayashi and Horikoshi, 1958 and
Makagawa and Takeyama, 1985), of "“T vamadensis”
from the Chichibumachi Group (Kanno, 1958, 19607,
and of "T. (Kochia) sp.” from the Mizunami Group
(Itoigawa ef al., 1988).

Family Turhinidae Kafinesque, 1815
Subfamily Turbininae Rafinesque, 1815
Genus Turbe Linnaeus, 1758

Tvpe species: Turbo petholatus Linnaeus, 1758, by
subsequent designation (Montfort, 1820): Recent,
Indo-West Pacific.

Range: Late Cretaceous— Recent; Japan, global
temperate to tropical seas.

Subgenus Marmarostoma Swainson, 1829
- Type species: Twrbo chrsostomus Linnaeus, 1758,
by subsequent designation (Herrmannsen, 1847);
Recent, Indo-Pacific.

Range: Miocene— Recent; Japan— Indo-Pacific—
Eurape,

Trurbo ( Marmarosfoma) ozmeal Otuka, 1938

1938  Turbo (Lunells) ozawai Otuka, p. 16-17, pl. 3.



Miocene Molluses from the Bihoku Group (2) 21

Table 1.

Muolluscan fossils from Makabara, Monde-cho and southwest of Kaisekidani bridge
{Horizon Kd 2 of Okamoto ef af, 1990, Miyauchi-cho, Shobara City.

VA, very abundant; A, abundant; C, common; F, frequent; B, rare.

Loc. 1, Makabara, Monde-cho, Shobara City: Loc. 2, southwest of Kaisekidani bridge
{Horizon K2), Miyvauchi-cho, Shobara City.

Species 1 2

Gastropoda
Tectus japonicus Horikoshi in Kobayashi and Horikoshi, 1958
Teerbo (Marmuarpstoma) ceaoai Otuka, 1938
Nerila (Amphinerita) sp.
Ochetociava anciza (Yokoyama, 1928)
0. sp.
Vicaryella baculle (Yokoyama, 1924)
Terebralia sp.
Calyplrasa sp.
Xewophora sunakozakaensis (Ogasawara, 1976)
Cerning nakammrai (Otuka, 1938)
Strwem yobei Otuka, 1934
“ Mancinella ™ sp.
Piguling (Volepalea) sazanami (Kanehara, 1937
Cancilla hirozei 2p, n.
Archilectonica kurodae Tsuda, 1960

Scaphapoda
Fissidentalinum sp. R
Antalis sp,

Bivalvia
Acila (Acila) sp.
Saccella "' miensis allewals Toigawa and Shibata, 1975 "
Anadare agawai Makiyana, 1926
A abdita Makiyama, 1926
Lithophaga (Labis) sp. F
Atrina sp. R
Mizuhopecten kinnerai (Yokoyama, 1925)
Chiamys fiwameirgensis loigawa, 1955
Crassosiren grovitests (Yokoyama, 1926)
Cstres iloigaeai Taguchi, 1992
Lucinmma wetanii (Otuka, 1938)
Cycladicama ferruginatum (Makiyama, 1926)
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figs. 22-24 (operculum].

1958 Twrbo (Marmarostoma) cf. ticoonica Reeve,
1842; Horikoshi in Kobayashi and Horikoshi,
p. 4950, pl. 4, fig. 1a, b (shell].

1958 Twrbo (Marmarostoma) ozawai Otuka; Hori-
koshi im Kobayashi and Horileoshi, p. 50-51, text-
fig. b [operculum).

1960 Trrbo (Marmarostoma) minoensis Itoigawa,
p. 27-28, pl. 4, fig. 2, 3 (shell].

1960 Twrbo (Marmarostoma) ozaeai Otuka; ltoi-
gawa, p. 28 [operculal.

1966 Turbo ( Marmearostoma) ozawai Otuka; Masuda,
p. 333, pl. 36, figs. 18a-19b (=hell), figs, 20a-22c
[operculal.

1976  Twrbo { Marmarostoma) ozawei Otuka; Masuda
and Noda, p. 271 (for T. (M.) cf. ticaonica Reeve;
Horikoshi i Kobayvashi and Horikoshi, 1958].

1976  Turbo (Marmaresioma) mincensis Itolgawa;
Itoigawa and Nishikawa, p. 126, 138, [shell].

1985 Trwrbo {Marmarosioma) ozawai Otuka; Maka-
gawa and Takevama, p. 39-40, pl. 23, figs. 3a, b.
[=hell].

1986 Tiwrbo ( Marmarostoma) ozawai (tuka; Ozawa,
Makagawa and Takeyama, pl. 13, fig. 1 (shell].

1986 Tiorbo ozgwar Otuka; Ueda, p. T
Type locality: "Suketo”, Shobara-cho, Hiba-gun,

Hiroshima Prefecture (the downstream from Ackiide

(dam), Saijo river, Higashihonmachi-4, Shobara City;

frro. Honmachi; Lower sandstone Formation, Bihoku

Group.

Type locality of T. minoensis, Shukubora, Hiyoshi-

cho, Mizunami City; Shukunchora Facies, Akeyo

Formation, Mizunami Group (Itoigawa, 1960).
Remarks: Turbo (Lunella) ozawai was first de-

scribed on the basis of opercula, We examined some

well-preserved shells co-ocourred with opercula of T,

ozaeri from the type locality, "Suketo”. Compared

with those shell specimens the holotype of 7. (M.)

mimoensis, we regard that both shells are conspecific

following the opinions of Masuda (1966), Masuda and

Moda (1976), and Nakagawa and Takeyama (1985).

Then, T, (M.) minoensis become a junior synonym of

T (M) ozawat
Horikoshi (1983) compared T, mfnoensis™ from

the Mizunami Group with T, (M.) joblensis Tappa-

rone-Canefri from the Recent, Geelvinck Bay, Ilian
Java (New Guinea) and T, (M.) sondefonus Martin
from the Miocene, Java as its allied species,

The “Suketo” is perhaps a shop name of an alone
house, It would be caused probably the nickname of
the founder of the shop and had vsually not been used
as a place name in Shobara City by habitants.

Family Mitridae Swainson, 1838
Subfamily Imbricariinae Troschel, 1867
Genus Cancille Swainson, 1840

Twpe species: Miltra sabella Swainson, 1840, by
subsequent designation (Herrmannszen, 1847); Recent,
Japan to Hainan Island and the Philippines.

Range: Miocene to Recent; Japan—Indo-
Pacific—East Africa, West Africa, South America,
Europe (Cernohorsky, 1991).

Cancifla hirosei n. sp.
{Pl. 7, Figs. 4a, b)

Description: Shell medium in size, slender, elon-
gate-fusiform, whorls slightly convex. Protoconch not
preserved, preserved teleoconch 7 1/2. Sculpture
thread or weak flat spiral cords, early telesconch with
3 epords, penultimate whorl with 5 cords and body
whaorl with 20 cords, and indistinct longitudinal striae.
Aperture longer than the spire, narrow, smooth
within, Quter lip convex, inner Hp with narrow callus,
Columella with 4 distinct, oblique folds, the posterior
onge longer than the others, Siphonal canal straight.

Halotvpe: MFM 20059 (Coll: S. Hirose).

Type locality: Southwest of Kaisekidani bridge,
Miyauchi-cho, Shobara City, Hiroshima Prefecture
(type locality of Lemellimucula hirosei Oyama and
Mishimoto, 1988); wvery coarse-grained sandstone
{thickness 3 m) --- the uppermost part of Lower
sandstone Formation, Bihoku Group (Horizon Kd? of
Okamoto ef al., 1990).

Measurement: Holotype, preserved height 41.4
mm, major diameter 13.3 mm, minor diameter 8.5 mim.

Remarks: This species resembles Caneille aegra
(Reeve) living in seas off Japan to Java and East
Africa, but differs in having a smaller and slender
ghell, less numerous, weaker spiral cords and weaker
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longitudinal striae.

Cernchorshy (1991} stated as follows: Species of
Cancilla made their appearance during Miocene times
in Europe and during Pliccene were already living in
Japan and Taiwan [Yokoyama, 1928, Nomura, 1935;
Shuto, 196937, Recent [(four] species live in West
Africa, the east coast of South American and the
Philippines — Japan regions .

But, the migration to Japan of the genus Cancilla
had been appeared since the early Middle Miocene, in
the Climatie Optimum 1 (Barron and Baldauf, 1990)
of ca. 16 million years ago.

This new species was dedicated for eighty birth-
day after Mr. Shigeto Hirose, Shobara City, Hiro-
shima Prefecture who offered the holotype specimen.

Associated Molluscan forms: Table 1, Loc. 2,

Family Ungulinidae H. Adams and A, adams, 1857
Genus Cyeladicama Valenciennes fn Rousseau, 1854

Twpe spectes: . fwcindfornnis Valenciennes i
Rousseau, 1854, (= Cwenoida oblonge Hanley, 1844
(mem, mud)) by original desipnation: Recent,
Philippine lslands.

Synonyn: Joaunistelfa Dall, 1895 (Joannisia Dall,
1895, non Monterosatto, 1844, nec Kiefer, 1804).

Range: Eocene—Recent: Japan— Indo-Pacific-
West Africa—?Europe (Chavan, 1969).

Cyeladicama fervuginatun (Makiyama, 1926) n. comb.

1926 Diplodonla ferruginata Makiyvama, p. 157-158,
pl. 12, figs. 12, 13,

1934 Taras ferruginata (Makivama): Otuka, p. 616,
pl. 45, figs. 29, 40,

1938 Joannisella lakeyemeal Otuka, p. 29, pl. 4, figs 32-
34, 37,

1962 Joannisielln of. fakevemal Otuka; Kenzo Ogasa-
wara and Tanai, p. 207-208, pl. 19, fig, 3.

1964 Diplodomia ferruginale Makiyama; Mizuno, pl.
2, fig. 6.

1966  Diplodonta ferruginala Makivama; Uozumi and
Fujie, p. 150, pl. 12, figs. 8, 9.

1974 Diplodonta fervigrinale Makivama; toigawa
Itoigawa, Shibata and Nishimoto, p. 76, pl. 19,
figs. Ha-c.

1976 Felandells ferruginata (Makiyvama); Masuda
and Moda, p. 69,

1981-82  Dhiplodonia ferruginala Makivama; [toigawa,
Shibata, Nishimoto and Okumura, p. 70, pl. 12,
figs., 8a, b [non lla, b = Anodontfa sp.)

1985 Diplodonla ferruginate Makiyvama; Nakagawa
and Takeyama, pl. 17, fig. 1.

1986 Diplodonia  ferrupinats Makiyvama; Ozawa,
Makagawa and Takeyama, pl. 14, fig. 10,

1986 Jfoannisielln lakevemai Otuka; Ueda, p. 442

1986 Felantella ferrugingta (Makiyvama); Sasaki and
Kenshiro Ogasawara, pl. 5, fig. 10.

1989  Felandella  ferruginata  (Makivama); MNaka-
gawa, p. 37, pl. 1, fig. 9.

1990  Diplodonfa ferruginata Makivama; Okamoto,
Katsuhara, Ueno and Sumiyoshi, pl. 11, fig. 42,

1991 Felaniella  fervuginata  {Makivama); Ueda,
p. 284,

1992 Cwcladicama cf. lakevamai (Otuka); Kenshiro
Opasawara and Nagasawa, p. 1235, figs. 7-1-3.9-
89
Type [locality: Kinshodo [Kumsodon, Yonbuk-

myon, Kirchu-gun, Hamgyen-Pudo, North Korea);

Mankodo Formation [Lower Banko sandstone For.

mation, Myonchon Group (Makivama, 1938) ).

Type locality of Josmnisiells fakewrma, “Suketo™,

Shobara City; Lower sandstone Formation, Bihoku

Group (Otuka, 1938).

Remarks: “Toannisiella” takeyamai from the type
locality, *Suketo”, is synonvmous of “Tholodonta”
ferrginata, because of topotypes of "L lekevamai
having following characters: less inflated shell with
rounded anterior margin and somewhat truncated
posterior margin; sculpture with faint concentric
growth lines; not bifid anterior cardinal and shallowly
bifid posterior cardinal of the right valve.

" takeyamai is also identified to be synonymous
of "Thplodonta” ferruginata Makivama, 1926, by
Okamoto &f al, (19%)).

Family Cardiidae Lamarck, 1309
Subfamily Cardiinae Lamarck, 1809
Genus Hedecardivm Marwick, 1944
Type species: Cardiom wailekiensis Suter, 1907, by
original designation; Oligocene, Wharekuri Green-
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sand; Waitaki river, opposite Wharekuri, South
Canterbury, New Zealand (Bew and Maxwell, 1990).

Range: Eocene~Late Miocene; New Zealand,
Australia and Burma (Keen, 1969a); learliest Middle
Miocene, Southwest Japan.

“Hedecardium® opeural (Otuka, 1938) n. comb.

1938  Cardion (| Bucardinm) oguvai Otuka, p. 8-9, pl,
1, figs. 1, 2, 8.
1971  Vepricardium ogrrai (Otuka); Okamoto, Taka-
hashi and Terauchi, tab, 2.
973 Vesticardivm ogurei (Otuka); Kenshiro Ogasa-
wari, o M8, pl. 12, figs. 12, 13,
1980  Vasticardinm apwrai (Otulea) : Bito, Havakawa,
Kaseno and Ogasawara, p. 55, pl. 2, fig. 6.
1984  Vasticardinem  egwraf  (Otuka); Sakanoue and
Takayasu, p. 173.
non? 1985 “Vasticardium” oguwrai (Otuka); Naka-
gawa and Takevama, pl. 17, fig. 6.
1986 "Vasfieardivom™ ogurai (Otuka); Ueda, p. 442,
1986 "Vasficardivon”  ogorad (Otuka); Okamoto,
Kawatani, Nakagawa, Hara and Sakanoue, pl. 19,
figs. 12, 13,
1989 “Vasticarditm”  ogeral (Otuka): Okamoto,
Hayashi and Katsuhara, pl. 9, fig. 2.
1990  "Vasficardivm”™  ogrrad (Otuka); Okamoto,
Katsuhara, Ueno and Sumiveshi, pl. 9, figs. 2, 3
1991 Vasticarditem ogurai (Otuka); Ueda, p. 284.
1992 Vasticardin ogwoai  (Otuka); Kenshivo Oga-
sawara and Nagasawa, fig, 9-7.
Type localily: Suketo, Shobara City; Lower sand-
stone Formation, Bihoku Group,
femarks: Well preserved topotypes of “C." ogn-
raf have smooth ribs and fine interspaced lines of
which is a criteria of Hedecardiion, Ween (1969a)
treated Hedecardiion as a subgenus of the penus
Vepricardinm, but we follow the opinions of Fleming
{1966) and Bew and Maxwell (199) who treated
Hedecardinm as a distinet genus.
Taguchi (1990) considered that this species dif-
fers from Vepricardivm ( Vepricavdiven)  olsmolod
Taguchi, 1990 by having different numbers of ribs.

Family Veneridae Rafinesque, 1815

Subfamily Cyclininae Frizzeel, 1936
Genus Cyefima Deshaves, 1850

Tupe gpecies: Cocling chinensis Deshayes, 1850 (=
Venus simensis Gmelin, 1791) by subsequent designa-
tion (Dall, 1902): Recent, South China Sea.

Range: Oligocene— Recent;  Japan— Vietnam
(Kamada, 1952},

Subgenus Cyelinorbiz Makivama, 1926

Type  species: Cyelinag  (Cyelinovbis)  funulala
Makivama, 1926 (as a section of Cveling), by original
designation; Miocene, Heirokudo Formation, MNan-
seki, North Korea,

Kange: earliest Middle Miocene; North Korea,
Senith Korea (Yoon and Moda, 1976), Japan,

Cyelina (Cyclinorbis) lunnlela Makiyvama, 1926

1926 Cyelina  (Cyelinorbis)  luneelpla Makiyama
(n. section e n.sp.), p. 158-159, pl. &, fig. 1.

1936 Cweling homfata Makivama, p. 212

1964 Cweling fmulata Makiyama; Mizuno, pl. 3,
figr. 13,

1965 Cyelina  lomelate Makivama; Mizuno, po 331,
pl. 1, figs. 5, 6.

1966 Cyeling  (Cyelinorbis)  lunulals  Makivama;
Masuda, p. 326, pl. 35, fig. 33.

1969 Cyelina  (Cyelinorbis)  fnwlala Makiyvama;
Hayasaka, p. 45, pl. 2, fig. 9.

1971 Cyeling  (Cyelinorbis)  fenwlale  Makiyama;
Okamoto, Takahashi and Terachi, pl. 14, figs. 4a,
b.

1976 Cyeling hvabongriensis Yoon and Noda, p. 27-
31, &6 figs. (n. syn.).

1976  Cwelinag hwabongriensis Yoon and Noda; Oga-
sawara, p. 51, pl. 12, figs. 9, 13. 14, 16, 21.

1980 Cweling cf. focbongriensis Yoon and Noda:
Bito, Hayakawa, Kaseno, Ogasawara and
Takavama, p. 55(tah. 2).

1981 Cyeling hwabongriensis Yoon and Noda: Ttoi-
gawa, p. 192, 194,

1981 Owelina  (Ceclinorbiz)  lunulala Makivama;
Itoigawa, p. 192, 194,

1981 Cwefinag  lenulata Makivama; Itoigawa and
Shibata, p. 21, fig. 2.

1981 Cyelina hwabongriensis Yoon and Neda; Itod-
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gawa and Shibata, p. 21, fig. 2.

1983  Cyeling lenulofo Makiyvama; Chinzei, p. 70.

1984  Ovelina  Ieeabongriensis Yoon and Noda;
Sakanouwe and Takayasu, p. 173

1984 Cweling cf. Iwnulata Malkivama; Sakanoue and
Takayasu, p. 173, {tab. 1).

1985  Cyeling hweabongriensis Yoon and Noda; Tsuru,
p. 28-29.

1986 Cycling  hwabengriensis {Yoon and Noda):
Takayasu, tab, L.

1986 Cweling fnwlata Makivama; Takayasu, tab. 1.

1986  Cyeling huwabongriensic Yoon and Noda; Ueda,
p. TL

1986 Cycling  fenwlats Makivama; Itoigawa and
Shibata, pl. 16, fig. 6.

1986 Cyefina  hwabongriensis Yoon and Noda:
Okamoto, Kawatani, Nakagawa, Hara and
Sakanoue, tab. 2, pl. 19, fig. 20.

1986  Cyelina hvabongriensis Yoon and Noda; Sasaki
and Ogasawara, 84(tab. 1), pl. 5, fig. 9.

1989 Cyeling  hwabongriensis Yoon and Noda;
Okamoto, Hayashi and Katsuhara, pl. 6, figs. 10,
1L

1991 Cyeling hwabongriensiz Yoon and Noda: Ueda,
p. 284,

Type [localily: Wanseki [MNansok, San-u-nam-
myon, Mpyonchon-gun, Hamgyon-Pudo, North
Korea); Heirokudo Formation [(Pyonrhoku conglo-
merate Formation, Myonchon Group (Makivama,
1936) 1.

Type locaiity of C. leoabongriensis, Ulsansi, Gyeong-

sangnam-do, Korea; Hwabongri Formation (Yoon

and Moda, 1976).

Remarks: "Cyeling  hwabongriensis” is reported
from the Lower sandstone Formation, Bihoku Group
of Nakabara, Monde-cho, and the other limited local-
ity of Shobara City, (Ex. Okamoto ef af., 1989). This
species with equilateral shells can be identified C
(Cyvelinorbis) funtdate Makivama, under examination
of some well preserved specimens,

Makivama (1926) established Cywclinorbis as a
section of the genus Cyeling, but he considered
Cwelinorbis as a synonym of true Cycling (Makivama,
1936) . Later, Kamada (1952) separated Cyvelinorbis as
a subgenus of the Cyeling. We agreed with the opinion

of Kamada (1952) of and Keen (1969b) which
Cyelinorbis is a subgenus of Cyeling.

Aszociated molluscan forms al Nakabara: Table 1,
Loc, 1.
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Plate 7

Figs. 1a, b. Tectus japonicus Horikoshi fn Kobayashi and Horikoshi, 1958; MFM 41007 (Coll.: Y. Okumura) ) early
Middle Miocene, Najima voleanic Member, Shimo Formation, Uchiura Group; Ogurui, Takahama-chao,
Ohi-pun, Fukui Prefecture. % 1.5,

Figs. 2a, b. Tectus paponices Horikoshi in Kobayashi and Horikoshi, 1958; MFM 21006 (Coll; T. Yamaoka); Early
Middle Miocene, Lower sandstone Formation, Bihoku Group; Nakabara, Monde-cho, Shobara City,
Hiroshima Prefecture. ® 1.5,

Figs. da-d. Teclus japonicis Horikoshi in Kobayashi and Horikoshi, 1958; MFM 21005 (Coll: T, Yamaoka);
Locality and Horizon is the same of figs. 2a, b

Figs. 4a, b, Cancilla hirosed n. sp. holotype, MFM 20059 (Coll.; 5. Hirose); early Middle Miocene, Uppermaost part
of lower sandstone Formation, Bihoku Group; Southwest of Kaisekidani bridge, Miyauchi-cho, Shobara
City, Hiroshima Prefecture, = 1.5,

Figs. 5a, b. Tectus japonices Horikoshi in Kobayashi and Horikoshi, 1958; MFM 11036 {Coll:: H. Nishimoto); early
Middle Miocene, Shukunchora Facles, Akeyo Formation, Mizunami Group.; Shukubora, Hivoshi-cho,
Mizunami City, Gifu Prefecture. x L5.
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