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The Cretaceous chemosynthetic cold water-dependent molluscan community
discovered from Mikasa City, central Hokkaido

KANIE Y.*, YOSHIKAWA Y.** SAKAI T.#** and TAKAHASHI T ¥4k

Articulated bivalve fossils consisting of an unknown (probably new) genus and species of the
Thracidae, genera Calyptogena, Yoldia (Megayoldia), Solemya (Achalax) and Chonchocele ? were
embedded in the Cretaceous siltstone acompanied by calcareous concretions. It is known that
modern Calyptogena depends on chemoautotrophic bacteria that are rich in clam’s gill and fuel
hydrogen sulfide for microbial chemosynthesis. Hydrogen sulfide is produced by sulfide reduction
using methane in cold water seepage from deepsea substrata. The clam is also a peculiar animal
which absorbs desolved oxygen in bottom surface water through the siphon. It was explained that
the carbonate rocks, concretions, etc., were precipitated by the biochemical reaction mentioned
above.

The molluscan fauna discovered from the lower part of the Middle Yezo Group, can be
correlated with the basal part of the Upper Albian (104 Ma), in Mikasa City, Hokkaido was
dependent on microbial chemosynthesis judging from the presumed ecology of Calyptogena and
other pelecypod genera and the existence of calcareous concretions. The discovery of the Cretaceous
fauna considered as the community depending on cold water seepage added new data to the
Cenozoic communities already known. This community may be the oldest mollusca which thrive on
chemosynthetic microbial production as far as we know.

FLHIC

1) A Calyptogena soyoae OKUTANI, 1957 i,
BEDEHEKRIZETND A Y 2 BITH & L CHREET,
CH,+S0,*” = COs>” +H,S+H,0, DRIETDL b
N7-H,S # HOBITHAE T A MEMBEIBINL, /-
ERAKTDO, % ADOKEN LRI L THEM L HEFTE
DEHERLEWTHD. ZORIGICE ) ERORET VA

)EAEEINT A OIREED I Y 7)) =2 a v KR
B iE 8 OB AMEHE S B (MASUZAWA et al., 1992;
KANIE et al., 1992).
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FESR S NG (BETIZA, 1993) & & SHIBH L =D THET
5.
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F AN E H oo #F BN F O D Loe k2031

Table 1

1k2031.

List of the molluscan fossils occurred at loc.

Frequency. A: abundant, C: common, R:

rare.

PELECYPOD

Thracidae gen. et sp. indet. A
(MATSUMOTO, 1965) O SR THO UV ME  copipeema sp. C
CARAREa )= a vy S100MEEKISET SRR Solemya (Achalax) sp. C
T ERE L72RABEWLA D ER L7 (Fig. 1). Yoldia (Megayoldia) sp. R
INHZHRAE®E LT ¥ EF A i3 Dipoloceras Conchocele ? sp. R
(Dipoloceras) sp. [Mojisisovicziinae-Brancoceratidae] T AMMONOID
otz —7%, Z EEFEMEEFME) B EIEA, S Dipo-
loceras (Dipoloceras) cristatum % R4 L, 1k2031 DFEIH% Anagaudvceras SaCjr(RORBES) £
Upper Albian DK & Ak LT 5. MATSUMOTO Tftr'agonztex SP' o R
(1988) 12, = OHI 100m O BE k2030 =& hb ) 5 Dipoloceras (Dipoloceras) cristatum R
d’ORBIGNY
2= W75 Upper Albian £ R8RS 57 ¥ €51 b O Dipoloceras (Dipoloceras) sp. R
Puzosia subcorbarica % %5 L Upper Albian (ZXH L 7. Desmoceras sp. R

FEEOIXD IV MED S Anagaudryceras sacya, Tetragonites
sp., Desmoceras sp., Puzosiid sp. D7 » &+ 1 F & RE

NS A
NS

. hEEEERY 6B |
i YﬁofMiddIeYezoGroup

| o R B LB
‘zlkushunbe(su Thrust

e

Fig. 1 Tossil locality (Ik2031) in River Ponbetsu, Mikasa City, central Hokkaido.
Distribution of the Y6 Formation is based on 1/2,500 geological map “Ponbetsu Dam” by
the Hokkaido Development Agency (1993). Topographical map based on 1/25,000 sheets
“Ikushunbetsu” and “Ashibetsuko” by the Geographical Survey Institute of Japan.
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L7z (Table 1) 25, Zh&0fth TktBEROMD I
TELZWw., IheT7VEFA POEHEDLS, BEBYWAL
ADII 2=F 14 %EL k2031 OFFHIE, Upper
Albian DOXEKEF (104 Ma) 12372 5%.

EBDER

I3 27 4 BT DB ON, AT HA
Fl (Thracidae) KRIE SN b ZHELADPEE L. X
IETARHEEIR, SV EFEFICIFEAEETERD
“HRouZ t MBERPEBBTHORRS V M EPSE
HL7z, ZLC (3EALOZHAMARBBEICHNZ
HAHVIIEY LT/ (Fig. 3). LAL, EEOLERIZ
WaoER YKLy - ¥ T, KEULADELIZD
Zipolz. ZOLAE, BER & FTICRYIL Twi.
TYEFAMIY-ETA MNBHOERL, fiEEER
bhb, T/, RERERORMEAGKEa Y7 1)—
a VBBV P ERICEEBIZE TR TV .

ZHR{tAE

1. AT E/ H 1 F Thracidae
ZOZHKE{LA (Fig. 4 3E KT, #OBRABRER
(L) 12 19em & Y, FIEEORAZE (H) i 13em 123E
T5. SRRERKITAEL LS 572, BONEEITA
WIS (H/L=89~68%) Th A %%, HxTldfE .
BIEZZOTITPRLE D WL SPRTH GRORTH A 548
~ALB)HIEL, B TLH T NESL LV RO H >
541~42%). RIBELATIRTEHT, BL, 20ES
HILFG (W/L=20~13%). SF|IIBTEDRLHED
Lbhel, MIEd2WVE ) THD. HEMIFALHKD
BFORERTHEIN TV AS, LPEERFICIZETBETHIR b
MboTwad, BEBMOBRIZECRDHNL Y,
HEAL DA EFH (15 Ma) O3B EEE Thraci-
dora gigantea SHIKAMA, 1968 (SEiERAER, &F, HR
L=142cm)i2d - & b L (MU TV %45, T. gigantea &
D, WSHLMPHRTDHD., ZLTEROBREEMIZY 7
v POBETE L. BEIERERDOARIE H=14em TH
57, BEHEETLTTAHE L=20cm L5,
BAEZRLE ) HABHEOE % Table 2 IR
7%V aAALE ) H A Thracidora japonica HABE,
1961 (195213 %Y, WERECHLE ; HEB, 1977) DEAERIE
A (NSM-Mo49851) i34 #% L=2.7cm B & UEIHERER
(NSM-Mo61708) 13 2% L=27cm Th 5. ML, %
TEASRIICET 5 (31~37%) « MEREICEEN LD 5 - Bk
ZIBTIRIC R o T B Z & T, EIUBEE Thracidora
gigantea & B AALE 2 &5 K3 T % 5. SHIKAMA

Calyplogena sp.

Solemys (Achalax) sp.
Thracidae gen. et sp.indet.

Yoidia (Wegayolia) sp. Conchocele ? s,

Fig. 2 Shell silhouette of molluscan community

depending on cold water seepage.

Fig. 3 Paleontological occurrence of a molluscan
community at loc. 1k2031.
A, B, C, E: Thracid, D: Calyptogena, F, G:
uncertain. Solid: calcareous concreation.
Strike (N40°E) and dip (70°W) of the stratum

(1968) @ Thracidora H5IEER (1961) O Thracidora T 7z \»
ZEIIHARTH S,
A X% ) I A Thracia kakumana YOKOYAMA, 1927 i,
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Fig. 4 Shell morphology of Thracid pelecypod.

1: Loc. 2031-07A, 2:

BN v ORFHKTRE SN ZHBLGE T, HEER
LHREL=9em LT TH A, AEIIFRELAERT,
RIADHFRIAE L, HRinildUIEERTH s &b,

HIEAILE & P D Thracidora gigantea L XBITE 5.

Thracia /1%, FFRTH % ELEMY 2 FHUC
Twvih (HAYAMI, 1958(3 7).

F 72, DB Thracidae DER/IEL, FDHEA1
em T TH5 - BREZEN A HHZ LT, HERIL
£ & SHIKAMA (1968) @ Thracidora gigantea & (&2 7%
5. L7:A%5C, BEDLA & SHIKAMA (1968) O T.
gigantea i3 Thracidae DB THLHEEZEZ LN A.

2. 07 H 1 & Calyptogena

FTRUCEHTITRGRUEIER SN, A€/ AR
ftﬁl ROTHMBEAT, 5 EIE5 emlLT T, &)

EOEBPIETHTH B, # j:lligu)] 1/3f0i2d Y
PR IPMIZes CER L, AR OE S HiEE Lw
INLDBIBECE/- S, = @ﬂ,ﬁ 1 Calyptogena

(Calyptogena) 7> Calyptogena (Adulomya) \ZET 5B L #H
HNAh. I T, Calyptogena sp. & LTH L. Calyp-
togena BIITER, MHFLARRIZHIGNTEY, 2% %

IR L

1k2031-03. Scale bar:

1 cm.

EUHEKKFORENREHY THAL I LIE, L im
5T 5 (KANIE et al., 1992).

3. YVFHA1B(7 2V T HAER)Yoldia (Megayoldia)
Yoldia (Megayoldia) sp. |3 W5% 1 BR7Z1F SR D
MEE dem H 5. LA, BEOT7 RV THA Yol
dia (Megayoldia) thraciformis STORER, 1938& W EX T
AT ERBRGIITEREICEIT WA, Megayoldia &, Tk,

T LU L2 5 & AUT Vv B (COX et al., 1969).
4, XX EALHFHIMB(RAIOFXEZLHSAER)
Solemya (Acharax)

Solemya (Acharax) sp. %, i3 ) A CL2EKIL LR
WEsh7:, ZEE6ecm LT THS. KHERR, 7K
VHLAEIZE S LTV B (COX et al., 1969).

Z O Choncocele £ BN AHEFOZRMEADRER L 72,
INOHEHEE &G TARAAOER 2L, Bl
i L,

{EROEERE

EE7 NV ET R TE (104 Ma) i23f e S h B b igE
ZEHOPERBEOTIVE» &5 R 2 - kikE
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Table 2  Generic and specific shell morphologies of the Thracidae.
B ot f& BOXMW B BRIEO W EEF O OR KM@ bk % in

3 - -H/L (VALS DI S A
Thracia kakumana R YU & K& BRKRCSH. A>E I < COHTIR.
ALE I HA (72-89mm). 51-54%. 1. TR X i3 Bt d %

TE B XAH5 AELZRE 8.

0.7-0.8 X ik
Thracidora japonica il LML, £ (R BHNA-EIC A>E LR,
TEVIARLE)HA (26—27mm). 27-31%. H5. CELRY e ]

AR KL% L BRI & Bt

HEOEHA ik
“Tharacidora” sp. KE! 3T, & FETHVER A=K PIWTIR T 2wy
“HERALE) A" (185mm) . 39— (R Rk

. [Ev, (53) %. TEvy)

ARV REN. RA%2 L

0.7-0.9
“T.” gigantea KR (o, £ 2 FHETHVE AL YIRFIR T 22
NYTALE ) HA (142mm). R %L Ry Rk

AR

HEOHEA.

0.8
Cyathdonta granulosa PR (47mm). (TITHE. E HE B E A>FK T4 < YIHTR
AFTRALE ) HA MEORAT X#»5 EER L)
Trigonothracia nomurai INEL, E, AL ® 2 AR i e gIHrk
LT ARLE ) HA FHEXE=H &4

i H5?
Eximiothracia concinna IINED AL e THFRRL. H>IE SIRTIK
SFYAALEIHA (#10mm). 55\ R R

RHE
Paruvithracia suteri JNELL W, TR w9 TRk 2 TIHTIK.
IVHRRIEIHA LtBYS HomkA BeRAR B

i, A% EEUEBEKICKE - £E LTz Calyp-
togena L L7z, RETH_HEALBOHEESINAAE
RBIOEEEAIKEI Y2 =Y a YOFEED?S, 1L
FERRIFE)MEICKE LR EZEZ A ENT
&b, TOIIa=T 4, FELOMARY, BED
BEKIKGFOREEYTHA .

HE ONRERELESEKMREORELII 2 =T 1
OfEHREY, Z LB (IH2RLTFERKRE) 37 >~
EFA FORE, BHBEELEIAIE FMHOHE
EARLGECHLCOBRELERY, BHEEXKGEA
KEERERY) & B WK (REATH) I35 o B EH
ERORME, REESEL (EERSEER vy ¥ —) 35

WLTT S o7, BEREREEFENIISY L BHBET
WO MEM (Fig. 1 1220 —E8%5H) OFER %
Ih:.

51 A3k
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