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SANO, Shin-ichi, Noritaka SUGISAWA and Takashi SHIMAGUCHI (2009) Discovery of megalodontoid
bivalves in the Shiriya area, northern Honshu, Northeast Japan, and its geological implications. Mem.
Fukui Pref. Dinosaur Mus. 8 : 51-57.

Three species of megalodontoid bivalves :large and small species of megalodontids and Dicerocardium sp.,
were discovered from the allochthonous limestone block in the Shiriya area, Northeast Japan. Since they
are probably different from other Japanese megalodontoids, which were previously described by Tamura

(1983) from Southwest Japan, Japanese megalodontoids were possibly more diverse than previously
thought. Although it has been considered that all the limestone blocks in this area are of Late Jurassic
age, the discovery of megalodontoids suggests a Late Triassic age for these limestone blocks. Besides
the presence of megalodontoids, 1) predominance of micritic lithofacies with rare fossils: 2) association
of basaltic rocks with limestone: 3) presence of alternating beds of limestone and chert:4) very small
amount of insoluble residue in the limestone;5) occurrence of limestone conglomerates around limestone
bodies, also indicate that at least larger limestone blocks in this area originally deposited on the top or
foot of accreted seamount, possibly located in the Panthalassa. Since these characters are also similar
to those of other Late Triassic limestone bodies in Northeast Japan, correlation between the Shiriya
Complex and other accretionary complex in Northeast Japan should be reconsidered based on the
presence of Late Triassic limestones in these units.
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WIRT 5 MHD 1 7 )Vv—7TH 5 (Végh-Neubrandt,
1982). WAERFHM L L BN Y 2 IO REEE T 7 v b
7 r — MZAERB LY, FICBRHM=ZE/ICERL, T
TARBOEHB=ZERT v 25 4 H (Dachstein)
wREFETLILHEE SNE (B 21F Zapfe, 1957). Treatise
TlEAFTT Ry ERiE 2 A e PR (Megalodontidae)
DH:PE D EEN T A (Cox and Larocque,
1969), ETIE AT FUE T ah—74 7 4%
(Dicerocardiidae), 7 a7 2 #1# (Wallowaconchidae)
D3IFPOLHEREIND L END (Yancey and Stanley,
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1999). HBEA=E# D Neomegalodon \2fEE NS X 912,
FRio A7 FURHCIEIER 1% K OB B 250 S 1L
TWa A (Bl 21F Végh-Neubrandt, 1982), J&=°f, #WifE
DEL DBRNEMEOERIZESVTRIBENTEBY, »
DHNTEMERL & B DIV L OXFIBASHEETH 2 2 &, 5
WCIEZ L ORED S 5 Z L2 s It (Yao et al., 2004,
2007), SO KEZREHPFHFE-NDLRINH 5.

HARWICBT A A A0 K ER R E ORETFZE L RE
ARV BRE W O G R OIS F 5 (Tamura, 1981).
Tamura(1983) (& Triadomegalodon sp. cf. tofanae (Hoernes)
& Dicerocardium kuwagataforme Tamura @ 2 & % it
L7z Zofk EEESFEO REAKE, BRIl
H, PUE, K4, BEAZL S HALZHO EE=E%RAIK
BE2L 2T Ny ERITHEOERRE SN TS
(Tamura, 1987, 1990 ; HAY, 1992). &L T RERE A
It AR B EALHES, dLHRt B ANFHIKE D 5
OHERD L T, 1996 B L - HA, 2002 14 -
L%, 2006 ; #SEHIZA, 2007). IO AH T FYAIK
AE Y 2 TR IR END, IR KO TEER T
R L-aKkamkEZEzZ 6N, /2, HARIZBIT A%
ZBROTFATHBEALOREEAER TS 0L LTE
PHBOFTEHICOFHEI N TS (Tamura, 1990 ; HAT,
1992).

gHEO—N, BRIT 1973 FLDk, HFHRETIEEIE
WOFREHIEIC BT, HE ORI BE S B OB %
FHEELTHEZHE CE (IR, 1978). ARHMIFI21d
ek by 2 7 RORAKA % ELMAIED 5T 5 & &
NTED, REO®HER, REEZAKETICEN=Z&]
ERET A AU Ny BRI THASEEHICRE L
(FIR - B, 2008 : AEBFIZA, 2009). FHEHIZBWTHED
Wi 2B LR, Choox o FABEICINE TS
HARD O SN 7-0E & 1358 7% 2 52 780, BARICIENE
FEZONTOE ) QLR ATT FUVHHDPHFET S
TTREED D 5 EfEFm L7z, BT, SNHREEA S
O R ALA OB ESST S L L b1, AFa R HEOME
WM 4, REMBOMEAEELANTHZ &I
L0, Fkobtsgeo—BhE Lz,

HE B

HHRE TR ImoORE I IZ, REI Y7Ly
7 AEMEN S, AKERSF v — Mo EORBEEN LY &
&, BRI AEROMINEY S A5 (BH, 2000). H4E
RONAITABIEELIZR S, 72 REB5DS “HEEH
TRO)HEREY 2 “FUAMAPE—L4" LBRENE S
Es, INFTYHENLZIBX S LAThNL TR o
72 (Murata, 1962 ; #FH, 1974 ; x5 - @R, 1977 §*
PR BR, 1986 72 &), F v — DREUKEIRE D 5 1R
=& & U Tithonian %] ~ B M A2 i #0112 > 72 5 R
ERTIBEBERINTBY, AREa Y7Ly 7 XiE
Tithonian A ~BH AR A2, ZNLEOAINFER %
AT, AL H TR O EWAIIMA L S s (RR, 1987 ;
S, 2000 5 KL IZ 2, 2008).

RHIIZIE, KDEEA B RE S 25D, ZHOBBER
JREEWRD AT HH5, WD 5 ALE OEMES & s a1l

WENZ 2T 7234, 1km 2R 54 A X1ET 5 KK
HTAKEERILHITICES LTS, ZET, FEN
W7 &, AR O /N 2 K AR S DY v TRBL
HOEHRICED S, R I BHEAIKEH Y %I
VaATROBIKENGHTHEINTEZ (UNE, 1959 ;
Murata, 1962 : #FH, 1974). —7F, 1LHHEBO KHETIL
FADERIZZ LWAKEERIZOWTE, LAt kil sy
M DEFRAIKEERG EEOFEUER LIELIETIE#HS N
TWaH (NE, 1981 $fH, 2000), ZHRAKA D HY
ZEREEINLDOITHRL, REMBORIKE S IE=ER
ERTIACADEREN TV Ao /2720, Zoxtbicidst
M2 SN Tz GiIAIEA, 2008).

JUERE A A K FRFZHEIZOWT
L. R

AHU RNy ERZHENBREIN-0Z, RIS
O, RIBEEREH 25 7 5 B VGBI 2 TOfidT 5
KEBE K a Ak K - IR (1977) @ CHafk) #,
HWITTT7 A NMEMFIEN LA THD (K1), ZOA
JRAERIZFEICAKBICEGAEMHTEICZLL, »2oftha
DEHRIIBDO THTH DL L, ERPINEATEL T
WH Il 512, 2O THETORIEEO FEEA
ColleDIITTHENPLUEINTWE I LR EDD,
AIKEWNTOEMOZEALRL Z DM ~O#FEMITIE - &
N L%,

KAKARIZEENS A A0 Fy ERZHEICIZHRD
KEE20 cm (ETHREFE2 ML 3~ 5 cm O/NEFE
WL, KAFE LN ZNZNHPESH T cm ~ 3 m
T, BE8HmMIIKRREESLE R30S, BETIET TN
MEB L OHEFEORH 10 RTINSO i § 5 (EEFIE
2, 2009). KRBTGS EES T LT TETIHEG L
R DEHETHHEE0H ), —F, AEEOEE LG
AR ELELCET L. BETIZIE, A F0 F A EHOIED,
MIRAERILRCEMARY » I, &BH, FUEBAHO KR
HE&ETLZ DD 5.

2. AFaFy ERBHOSEIZOWT (T£)

RO 2770 By PR ZHEIL, £ 086, AkE
B OEREZR ) AT 2 e TE Vv, —HIZEILIZ LD
DSV = ZHRIFEHR L5 00H ), T ) —
SV EYVAIREP LA TBECE D GEDRH L D
OO, FEEIFRENCEERERR 2 &, ROl o
RIEHRIZIZEAEELN TR, 20720, FBHSWIE
HIZFRDO LN B ROWIHOBIEICEDONWT, BRONEDIF
MR OMEZ E L2, ZOE, RAKAEICIE,
AR VEO, FOKEEH20 cm (2ET B KT L
3 ~5cmo/NEFE BXOTFTskvah—57 17 4R
Dicerocardium JED 3TN EENT WD Z b o7z,
T, #nFhoficonwClBEIcEhd 5. B, 2
NHOZHEOEYZNREBICOVWTIERE LD 5.
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Figure 1. Localities of megalodontoid bivalves in the Shiriya area,
northern Honshu, Northeast Japan. X represents fossil localities.
1:50,000 scale topographic map “Shiriyazaki” published by the
Geographical Survey Institute of Japan.

(1) AFuaFrRoXBfE (Fig 2A-C)

KRBT, commissure (REDOHbED) ORiE IO
W20 cm ZB2ZA5LO0H 5, 1TITHER b LIETH*®
WRRKREL, L. HRIEL, BEERBERLE
Fro, RIETIIRHIZFS. 512 250 carinae (FE#EER)
& 15 ® sulcus (carinae Bl D  1TH) DHEET H T &N
HD. T OFEMIIAHLZA, carinae DEELR L, L
ROEENFBIBH =Ko 2 o F R HIC—
7 b D TH5H (Fig 2G). Tamura (1983) Tro# &
N7z Triadomegalodon sp. cf. tofanae & WS 5 L, 7% D
REZIFELDT L 00, KL, @E2LVELE, B
FAIEST, WAZH S, iEfo/~AE (unule) #°
INEWV, LWV ETRLZ STV,

ARZEWIZBIT D AT FOHEOERBRET, A
A a K v F = # H it Tamura (1983) 2 3 2 &
Triadomegalodon sp. cf. tofanae & SN T X7 i,
Yao et al. (2003) 2 & b v [ 5 &8 7 ¥EE E O B A
12 £ O W T Quemocuomegalodon J& 7% i% L. & L 7z 7,
“Quemocuomegalodon longitatus” (Yao et al. (2007) T

Quemocuomegalodon orientus D>/ =k & &iLiz) DL
1% Triadomegalodon tofanae \ZFEMLL, T 3T ER 2
VIO 2 TERMN SN D LW ) BBV H 5.
BRI X T0 R 2T, BEARORAREORET, 2hb
DIEMEMFATETBLT, FKRTRIEDRET HRET
LT ENEEL, —F, BUBEX T R RREIE 213
FMEBBRTEZL2000H Y, WE»HELNLHEREM
HEDLELIEICL), BOREZITZ LMD 5.

(2) A% ua F o/ i (Fig 2D-F)

T, commissure D HI £ G M O FEIEH 3 ~5 cm.
TR, D LIFABEDBRRKRE V. RO S RITHE4
T, IS OMEEKLH L. EELWERT LD, RRTHLD
BRITTICHD, BORIE&ZS Iz E Y. BRHIEC,
2EHEET, BA CTIRRERIBE SN DS, ETAHA
WCROND L) B ARABEREEILED O NLE V. Bk
FEMED S A EFS T, MiRiZ 159 D0 carina A°
3% L, commissure (22T T ITEe, BEFRTOFEMIIA
BH72hS, —fER 2 TIRIZ A i R o RHIEBT 5.

ARIZBWTIE, ShFET, 240 FrRZHHEOKER
FEOAMEH SNTE7228, WIS 2o
TBY, BOKXEEIAHT FUROBEBIZIZR S WA
ICHEEPLETH D,

(8) Dicerocardium J& (Fig. 2H-1)

KEIT, BORESFAIHFIICAR L EDHH 20 cm
IZET 5. 1ZIFE®RT, FuHBZED., G Efos
TN AT BN - 22 Wi Tk, =ABIROM %
EbE L)%, FEFHICHREZEELZEDS. ZoOWH
T, MakE&be e EIMELND, (ITES REATHI S
T, commissure ffiTiZ R 1T, T LX) RIBREIR,
Végh-Neubrandt (1982) |2 & % Dicerocardium J&o 27 v —
T D S B, D, gemmelaroi 7 )V — 7R D. curionii 7" )V —
TOERMEEETE S B0 DIEPT 5720, Al
Dicerocardium JB\ZET5d D EEZ N5, BHEHIZBW
TlE, AMEORIHFOWE S EH L Twd bk Bbi s
A, BIEOLZ A, KEOEIIAS »Tldzew

Tamura (1983) &, RERIEIRKEHIKA S, D. jani 2 D.
lancedellii & 77 )V — 7 % B3 % #i T D. kuwagataforme
ZEL# L 72, Tamura (1983) O XK (plates 8-10) 75
FIWFS BRY, ORI D, jani \ZEM$ 555, Tamura
@ 18 76 ¥ (Tamura, 1983 : plate 7, fig. 2) 2 B W C
&, D. jani (#) 2 ¥ Végh-Neubrandt, 1982, p. 427, abb.
214) LR3ELAOBORUENOMENRL->TEY, D
kuwagataforme DIEITCR DB EM LML ER L T Ly
) DL R REE M A D B, BRI EE Dicerocardium J& @ 5348
12D, BEARRBNMEARTOREFRLOMEIZL S
FHIREPLETH 5.

& 2 AT, Yancey et al. (2005) 1%, A #u Fr EFR
DOHRM =B OHAEMHIEIZ DOV TOFERDOF T, Vegh-
Neubrandt (1982) #=5IHL T, T4 tah—71 72k
X7 F AR (PR L O T -1 v X)) FHLLIC
GAi L, ORI Y FTHLOICRL, vayay
AR STy FHEE S T K7 KBRS
P TILLS AL TED, WEHIFE 2GR > T
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Figure 2. A-F, H-I, Megalodontoid bivalves from the Shiriya area, northern Honshu, Northeast Japan. Yellow triangles indicate the position of
commissural plane shown from the anterior side of the shells. A-C, Large megalodontid species. A, Left valve interior. Prosogyrous beak and large
hinge plate is observed. B, Bivalved specimen. Possible antero-posterior section showing a massive tooth. C, Bivalved specimen. Antero-posterior
section. Two carinae (c) and one sulcus (s) occur in the posterior part of each valve. D-F, Small megalodontid species. D, Right valve exterior of
bivalved specimen Note prosogyrous beak (B) and projecting extremity (P) in the antero-dorsal part. E, Polished section of right valve, cut sub-
parallel to the commissural plane. Note the projection in the antero-dorsal part. F, Polished section of bivalved specimen. Antero-posterior section
through cardinal part. H-1, Dicerocardium sp. H, Bivalved specimen. Antero-posterior section. Note triangular shape of each valve and slightly concave
anterior part. I, Bivalved specimen. Note sharp edges of nearly-flat anterior part; G, Neomegalodon? sp. from Italy. Bivalved specimen representing
internal mould. Note the depression corresponding to the large hinge in the antero-dorsal part. Scale bars = 1 cm (for D-G), 5 cm (for H-I).
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AR ERIER L TV A, Lo L, ZOHmITTIRAARICE
V¥ % Dicerocardium kuwagataforme D53 Ai BB SN T
Wi\, A%, HAJE Dicerocardium 1& DR 753 %
HOPITHIEICL), oA Fa Ky ERtoEEY
WHLOFERICOEMCTE L WREMELND 5.

3. AAa FALAIZHED S AU

RBEX O PR 2EIBH=Z8K0 20 K
Bo—aIcEU L TBY, F 72 Dicerocardium
BIXBH=S/KIZBESNSE Z &H» 5 (Végh-Neubrandt,
1982), A D A Hu KU 2 L -AKEDFERE LT
BM=ERPRESINSG. HRIZBIF S A0 Py BRI
MEOEMTZNE C=F I, bFde Eay, EEW O
Vo gRAIER O EEERAKAEICRS T Y (H
F, 1992 JIIFF - EBF, 2006), AR#ioxHo N LA
HIRES B L TNICEETH 5.

WHERER L SROME
1. Z8RAKEE Y 27 RAIREGDBK

ek, FERHISIZ AT A K EERIE, REMEO [
MEIRAIK S, ABEMBCE PRI S /] »oE L7,
W > I Kobya shiriyvaensis Murata % & fL 5 @ jE H 12 3
D&, BV 2o E &N TE 7 (Murata, 1962 5 #H,
1974). Kobya J&\Z TE AT 2D E HBEIZET S 4 &,
BEhEROBEEEZ ONS ZE, BILIUI=8/I213E
EAEHISEN TRV, HBIY 2 7%~ F Al g #
DERRXTIREICEHET DI EREDRFTOMRMBE SNT
BY, BT 2 IRHOAIKARDOFIEL EET AR %
W, =0, RSO X 0 R Y ERET L AIKEREBN=
HBREEZEZONLIZD, ZBRAIKEE V2T RAKED
iR, 2F 0, BEIZEE»5BIY 2 I CHER
L72AIKEDHEET 20h, HEHVWIBRI=8/] & B
V2T RORLDAREEDGAT B O, &) FE)S
REESING.
AHIFOILAFEER DS < 1F, ALEROEHERIALE S B/
HEZOIKEEPSEONZLDTH S, HEOILHE
BOWRIR2 O EMOHmEIZTH L 00, REEZ
HIRGERED» S DA OERIZINE THLN TV
o7z (Murata, 1962 ; HFARE, 1971 A, 1974 5 $fH,
2000). T HDORBELAIRGEIZOWTIE, LAIZZ
L AIRKRE ZEME ThE L7z, BB L-AIREDS L
AETHLZ L, ARBICEREEAAMEDN LR
BIREEF ¥ — N DPEETLEH5 D5 LR
RSN GHE - FEIR, 1977 5 8k, 2000 7= &), F /-8
HZODBBTHIMRIN TS, 0L ) ML, 2h
FCARMIBOAIKENEBmEINTEBEAAIKEICIT
FHOLNT, L LA Lo EE=5R0OLREAIK
EREICBRINDLDOTHD. BUM=Z8RE SN A0
O N ALAP KRB AIRERPOE L L ERE
b sl RO AT 5 KB AR LB
ZFHL EHEBRATHY, EHMYLIRAKEE IR L
BERELTOMTHIDEEZ NS,

i (2000) IRE T Y7L v 7 A OHEREY A IR
FEW % A T AR SR b E L, L L2AIKET
Oy 7R, KEERAIKEEROBEBICOAT S, HEz
<~ MYy 7 AL LAKEDAEP S FIHER I ND [
1 E, AREROBRES X ORI X > TEER SN D
DEERLTWS, §H (2000) 238 L7-& 912, KK
B2 AIRE I OWTIE, WL TEE R LS I TT sk HERE L
TR DA IR REES 5 2 L2 X WIER S /2T B
BEEETRETHA.

—, MR AIRKEEROEEE, V2T AR EA
2, BB LZ8RAIKEICHET 2 5K T 5 g
W23dh ), e DEEIZOVWTEERE T 2722 XAUT
LWENSHDL., A A0 N UEERICH I ET LS
&5, Kobya DAV > TALE OREHR D SN 5 HIK
FZOWTHERHOHMHAVPLETH L. SHITT T
REAEILR R EORER#D, T3 P MOBERE
o282k, HroakoBHzsHAOrICTEEE
biZ, ZBRETV2TRARGDE 4 DR EH G 22T
HIENEETHL. Bz, AHSoOLIKEIZIZY —A
F (o0id) Z&LEMDFED HNLD, ZOFREHIED
SOERDLDTH LML, K4 OO LIKEDOHRE
EEETCL TS ETHOEMTH L. 4%, =88RV
FTRAKERBUNT B LI2LY), FNENOHREES
HEYFEZHOPIZTEL L0 HHEENS.

& AT, HWEINHROAIKE XD S N7 5PT CHER
L7272 D\ AN BRI IR Th %, BERAGIKED X
INZEM TR EN AR AEDOLETEICH DEEOR
ORERELLOETFHEIND. AIKETORERREE
DTEIWFICL B E, X HTO RV E2ETHAIKETIZ—
MIZ05% DT THLDIZ L, Yagide SNHLaR
BRENIAIRED—EHEIZI LD, #EOLOEEITEYIZ
ETLLEV)EVWSADLNL. AHU FUAKRAEDOMHEIE
CORIKENELFE TH S & V) IR E AT, $%
b ORE % & AIKE M CHERE L 72 et &2 R IE 5
5. RNEWREES L OCZ0OBEYOMEIC & T, Hiff
BORLL, $hbbZ28BRE Y a7 ROAIKERE T
TELWEELRD Y, SHME LT lifERH A ).

2. JEERAE BIBhRVEE HA D ¥ 2 Tk & oxfkt

&, ALt Lo SRR X 5 0s, Wik s R
Y MEAEOH RN T — 2 IS W TERE S oo
HY, FLURHIBIIHACH T TR b BF IR i 5 2
ETIEHENTWS (B 213 Suzuki et al, 2007: 7K A1 A,
2008). L22L, REHEISIICIN T THIY 25D
AIRE LG ST orz7z0, bk B o RR
g R & xt b SN L WREMIHE SN TER L
L, G, YagRAKEE IS, BMZELEE L
LNH KBS AIKERSB#INZ 12k, HikeE
PR &) B0 RIWNNB—% K8 & fF I S 5 gk
AR END . BRI TIIMAEEERT 2B O—E
MILILFE—FR R A TH V), A RS S FAMNICE
WBHEINTWED GkIREh, 2008), HAEHIEIZZ O
Hlap s L L BICHANA@EICH D), s o RHnES
WEHEE LTED L) LRBRICH L DN IEEEDORE
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ThHb., 52, AHu R ALEOERHREDNDH 5L
i NFRIK SR EES SO LEAIKE * &
AR L OIS LFETH 5.

A o B A AR OEMR I, MBI BT
kL= s HoORIIC D EEREREY 5 2 5. THEHAR
TOAHTa R ALADOEBIEEHERGEF=FI02a=> b
DOHRZESNTEY (21X, BRIEA, 1998), HLEH
BoOMIMER=ZF L=y b xS N5 Ttz R~
5. —HT, ZFElL=y MIIENY 2 I/ OAIKE
& ENTEST (Onoue and Sano, 2007), FEHIH D
IR Y 2 7 RAIRENEETNL 2 L LITEAN TR
V. REMISIC B2 ZERAIKE &Y 2 T RAIKE D
B 4 OFBOIRIL, AR TOMIEL=y FOIX
e, W HAROMNIMEL= Y b & D3I EMETT 5720
WCHEEZEEZOND.

B

AN H 720, REEEREMES, PUR iR,
HWHBERBSIHSE, #ini2wr-. xhafr
H3FE R & Nz TS H SRR NS LR ST O S IX A
WZhAH. HF EKICIE, HAMEZESKROBRIZERE
DAFOARVEREPRNL T2 E LB, BB
FEANT T RN CHEICHEHT L EELRER Y W22W e Bt
BKICIE A A0 B R o/NUFED 7 1) — = 2 7w
7277, FRREREEIRCE & L ICFOREICOWTHER
TWieinwiz, WEBFKIZIERERE A 7o K EHIZOWT
DOFEREIRMLEL T2 e B2, REEAT T F U3
DRIEIZDOWTHER L T 22wz, JIFFE I AT e
AT FAEAIZOWTHEHEBR V272 & &1, dikde
FARIIBITZ A0 FYEROBERIIOWTEm L TV
727z SRR IR AR B O B = RIS O vl
DOHERIZONWTHETR W2\, L Th LHAK K
R EAETH WEBRFO—BEENROMEER - #ER
BARZYET L ETERTH -7z, ML ERICIZES
5OLFWIED & o 20T % 5-2 T iz72nw 7z BERR
MBI, MAMESCR, FEEILKICIESHO AFICH
I G 2w e 2120 X ) BEEE L
\T5%.
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