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Shallow-marine molluscan shell beds from the Cenomanian -
Turonian (Upper Cretaceous) Mikasa Formation, Middle
Yezo Group — drilled cores for the Mikasa-Ponbetsu Dam
construction in the Ponbetsu River section, Hokkaido, Japan:
a synthesis

Hisao ANDO

Department of Environmental Sciences, Faculty of Science, Ibaraki Univ.,
Bunkyo 2-1-1, Mito 310-8512, Japan.

Abstract:  Brackish and shallow-marine shell beds occur from 40 horizons of 15 cores drilled for the "Mikasa Ponbetsu dam"
construction along the Ponbetsu River section, Hokkaido. Their stratigraphic position ranges over about 250 m in the middle Twa,
upper Twb, upper Twe and lower Twd Members, Mikasa Formation, Middle Yezo Group. Their geologic age is assigned to be
middle Cenomanian for Twa, early Turonian for upper Twb and middle Turonian for Twe and lower Twd.

Totally 40 layers of the shell concentrations observed in the cores are divided into six types on the basis of the mode of oc-
currence, faunal component and sedimentary facies, namely, 1) muddy oyster bed, 2) sandy oyster bed, 2') scattered sandy oyster
bed, 3) sandy storm bed, 4) hummocky storm lamina and 5) scattered shell patch. The type 1 from one horizon of the middle Twb
is composed of well-preserved articulated and disarticulated Crassostrea shells in dark gray sandy siltstone, and shows the semi-
autochthonous mode of occurrence derived from oyster reefs. The next type 2 bed is widely developed under the subsurface of the
upper Twb, and is composed of mostly fragmented and some articulated, abundant oyster shells in possibly cross-stratified me-
dium sandstone. Their sandy lithology and close stacking of fragmented shells indicate the allochthonous formation by wave and
tidal current action. A shell bed bearing scattered oyster in sandy tidal flat facies of the uppermost Twb is subdivided into type 2'.
The types 3 and 4 seem to have been deposited as storm lags and hummocky cross-lamina within hummocky cross-stratified se-
quences under wave-dominated lower shoreface environment. The type 3 from two horizons of the upper Twe and lower Twd, in-
cludes characteristically a thick-shelled trigonid, a large veneroid, glycymerids and some gastropods. Thin layers of the type 4 are
common in the upper Twe. Though it is difficult to identify shells taxonomically on core sections, taxonomic components are dif-
ferent depending on layers. Scattered shell patches as the type 5 are observed from several horizons of Twa and lower Twe. This
type is included in inner to outer shelf sandy siltstones of the Mikasa Formation without showing conspicuous the shell orientation.
These shell bed types seem to have been distributed on the Mikasa shelf showing some onshore-shelf gradients in taphonomic
characters during Cenomanian-Turonian in age.

Keywords - shell bed, shallow-marine bivalve, Mikasa Formation, Mikasa-Ponbetsu Dam, Yezo Supergroup, Cenomanian, Turonian,
drilled core
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TREOBOMEIE T, KOS AETHIRIRICE T h
., FHEERENOERNSIKET S, F)100.90-105.00
m: A —TREa~PPEAL Lo A ) — T a0 Y

B8R a5 5.
<ftBOEK>

2HoAFeaEEE EEH, VThbax A+ 2
T LN REERRE S . B EOT e

Behis B S . (EARNTORY A X0k
EOZLBHB T 20h, WL 6MEFEEZLLTH
HEICRZL. THUNOLHESBIUED D TH S D,
D L S RBIAE L 2 <, EESL5 OBBH/NE
CHEBBRELHEMEELLND.

<MERRIRIE>

B-39U ( %, 2000 D 3 : il H7 # G-3) A D B-
14 (H-9), B-32 (G-6) L[l —E¥EDH XA TH D5, 4
fEaROP TR RIS ET 2. JELS (3 B-39U % B-
REYEC, ERHPPHRLEH, BEH L E—DILEE
EEZHND. B-14 L [AEREFTHIW o0 HEREBRE & &
3,

7.B-24
<E18-HER/RE>

A)5.00-5.80 m: HE{L L - BRI S. B)5.80-7.20 m:
HE IR SRR D 2. C ) 7.43-8.35 m © BE K 60 47 IR BT fey
PR (B7% 5 HCS) b E T, MEKEHMLEA
HiZZ->TW 3. D)835-1000m: LWBELH L 8 (b7
B < HCS) F&3ET O HG % 7 970 K G RER R0 . Phyco-
siphon £ B INLEHOFKET 2H0HI3 F{HE (TFh
LEEH cm AT ) Rohs.
<{LBDER>

743772 m IS THMEHO/NER PIER 2 A L THPREHEL,
RS R DS 2 LIS L TRMBEL TV 2. BF
H< HCS 1l Lic¥ET 2L TH B
<HEFRIRIA >

Twe 178 (Ssc6 B T ) 19 % HCS fgihin s - 4
WLV MEBIN R EEETH S0, BiHEDOTH% .
LR (1990a) OHERIH 4 1H4 L, WRIEE TR S e
bokEZOLNS.

8.B-25
<EH15-1EHE>
BIEHIPA 40-45 m

A) 40.00-41.90 m: &K (D I 2o HCS HRATKE ~ JIE i
B )41.90-42.85 m : &K EHAREIET RV S T LA Ich T
BHHAMALT 5. C)43.45-44.30 m : [RGB E R
. D)44.30-44.50 m: BEPK SV M. E)44.50-44.65 m :
RRIK TP RERE S WG . F) 44.65-45.00 m : $%JK (0 ~ JR (o5
Pk~ HL R
BIZETEH 60-65 m

G ) 60.00-60.15 m # K B P RS . H) 60.15-61.30
m BRI T - EERE R AL h, BELLE
BELTMS 7RRMEEHEZ L LTS, 1)61.30-63.17
m kK EPEEE R A THEEEA R LTV A. BT
ORI AEGEAE wv b O R (62.88-63.17 m) (& A7 F 51 H3E
95, 1)63.17-63.25 m & JRE @ 2L bR £ G .
K ) 63.25-64.35 m : §kJK L PRERT PR S T 4 2R HH
T4, BAHABELEENS. L)6435-6495 m: HIEH O
HF G 2 AR K 0, ~ PR PRI D25, M) 64.95-65.00 m : g J 5l
iR =
<{LBOER>

42.85-42.98 m (IWHEM L THEO L 2ot dlim —ME
PRPEETLIHMEOFTH S, 43.074345m OS5 13 H
W7 TR LTED, —HEESEBRLTOSD, PG
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BORGTFOLV, BARAOTERVEET L. —HRrBHE
KEZDVEI LI ICHMIERELTWS, 25 LEREA
P—LERTEBLICHEREEZONS. BROIE, il
fi# 5 &, BIERZ L OWHHIBESD 53, Glycymeris, Meekia,
Aphroding 'V ir 5T EEFHA TV L Lbibhs. 12,
Crassostrea DWW H % { W HHEETE 3,

-J7, 62.88-63.17m ¥ 6325-6422 mICEHEHEAHFH
FEEEIBEDEPCEZA, PRV ALF—L L
OF GNP TIERI AL I EBELLTH S,
<HFERE>

Iy b A~C TR, BRASH2E 3 2 ILgME
LR D & PR AR AES L, Dk tday P AL
(FHCS HERETE S, Ab—AWRICE-> THEERS
ORI HREBMMO TR R L EEEh s, By,
i~ WE L=y ME, FRA~CEY HEF L
FoRBOHEMYWE LT, FME~EEINETEBRSR
fbotEzID, 22y FGUTREHELTEAHIC
HETHY, PEEPHMGCERT 23R 22RICE
AIBEMEFHERT L h 5, WEEWEHSHW
Fr A2 NbHEORMYOBELZT L LFMEDOREHE
AT,

A7 04 G R HIATE & HERH > ST 5 &,
Twd B D I8F > —4 2 Z (PS)2-3 D Ll L PS2-4 Rk (
B 1)y iEJddshs, ChCHESBHETRLEMR
Do TRV OT, HEAHTIEREHTHS.

9.B-27
<&SH-HEE>

BIHEIPH 60-70m ® 9O b R (2= [ A 65.75-70.00
m) F—RKOHE LD~ a5 80, EPEE 2
Zw I B:60.00-65.75 m : JIEH 1.5 m) (3 AP AEH Mac-
ronichnus D3SABICEHE L, I 10 em HifE O EER & BTE
BEHI8 EIEEOEL TS, k& LTROREY N Hi
L, bDThrcHlKOaRE g e2at. ik, EREE
WhHLTHEPHLTIICHDLENL LS, kLT
PEBHAELLTVWEI b s.
<{LBDERX>

715 OIEHW T HT 64.80-64.90 m (S EHBAE L 7D AT,
B LT,
<HEFRIRIR>

CZ DGR Twb Ik FiFc B LIfEERE T L RA R,
L (1990a, fig. 7B) TP F1M 5 MG & #EE U 73855 1S FH Y
T 5.

10.B-32
ATBRETLHIENTEE o, aTHE
Fr—PeHRCEIRWBEITS. Joa7ofliiE

g 2
AA-FER/ Y 7D,

(3275 (2000, B 3) TFEiR L7z 37 B-39U (G-3) £ Y 30m
TRHF D Ol L (G6) ICh->THBEL TS0, B
o R e HE R 3 o e 0 LT 5.
<Ef8-EREE>

FLIO %R 39.85-51.5m @D 11.65m (Zblz>T, HKkfa~
B RRIK D FAZ AR T — B O 5 R HE
REPHMAEELZLLTWLA (22 y b B). LANEEERE
fo~RKBOWE L b (29.80-39.65m) Il T 2 (1
=y b A). Hfafes A, ReRmminh - mh o
PEOGLEMFBEIENCE £, B OB HiEHE
RLTEYD, PRVOHSEMEERZLLTVE LD
ICRZ%. 43.80-47.88 m (3300 M ECTHYEEL %223 TH
RELEL, (LADRHET D, BULEL VRS H o> Tl
OORBEADER L THRBO~EBKOEETIHM8H 5.
<{EADERK>

39.85-43.50 m & 46.00-51.5m @ 2 f§#E(Z 5\ Crassostrea
WU CE R T AIE MO EET 5. BN baIE LSS
ERE Ao aiiaxi-f e, BHREMDY
em~ 10 ¥ ecm OFLER L MAERHVERZLYT. 8F8F
BHA ZOWH MR INTEERIDAEV. FHOBE
MEEREN LML DR KL, PRMTOMEEHY
TH3E. ERLLTREACEREPRYA AHNKEL
BoTn5, Ak, RIMYEMIICERL Tl FEE
25, WTHPA b —LARERA EIC X o THAL - BEL
TRE MW EMC b /6 S h/:, AR oLaRE By
dha. EROBEUMPEELa7MELS, bA%E
X B39U LH—DbfEE AL EhE.
<HEFRIRIE>

b OES - EEIRI S B-39U (%, 2000 0 3 : il
HINLHE G-3) AR D B-14 (H-9) , B-19 (H-15) (2 & .
[—REDhFthfThs. 222y A B, 2H%2
A, R (2000) TREMRL - B-39U .= w A, B IZHHY
LTHY, WEMYEE, BEMy Kbt
Zib6h3,

(CRERBEDY 17 LRHBE

NiALAEERIL, SFERS 450m O =R 05, Fiih
5130 ~ 380 m D 250 m (B4 1) OFFFEIHICAS. Twa i
JE R (2 LR A O Ssel B i T AT Lo
B-18 Z[RHIHE, Yo 14 Kid Twb Ei#H5 Twd F o H
( SHED S 2 T Sde3, Stl, Ssc4. Msl, Sde5, St2, Ssc6) i
AD. LK (2000) DG LIza7 2 EDH3E, Twa FiE Twd
RO =EROEL{EARERTIZTHEEL TS, ZL

SHEETRONSCEROS /TR ARNELCEMOTF v/ RERH—PBRF1—OZ7 08l ZhUsHE
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T, &l - /NE (1998) ARL I, B TRDI-THILH
PEHIREPHE M A E e >T 5. 2F), BE TR HIE
FED O FEES I FIChIREL TV A IEREIRT 3.

ChETEEVEHMOLIYaryD R TEEL TR
M - HERUH - b B o ERICnZ, AWKk s% oo
THEPLHINHARELT, —SMolbAEERFD 24
TR 2 DXocbdirh g, L (2000) TH XA 7 OR#
ZHIELTHE0OT, SERIOITESELLHIACHALCE
B, ATEEHOT - 22BELTHAZLOTE LA B A
AT DRt Pl 3 5.

1.947 1 5REHHERR

CDRATZFEMN 2 arTREHE - a7 580, 4k
(2000) TARL 72 B-39L 2200 B TR =S Moo+
Za (UARERR : fABFiZ A2, 1964, Chinzei,1986) Titshh
nTWibhE AT a7tk TRIEShEEWSZETH
2. J@HELL TIE Twb B8 (St1) (S5 3] R HE (124G
H ) RO SHEIY BRI S, L Fos
ThCIE Crassostrea O VT HHIAEL TIEV 2H3, HUFRF AT (T
FTRIEERERR RS AT EHEERBREDHATH
Zhrole (EHE, 1987 Bk,

2.947 2 BHEAFCERE

KRE OO THERTEL. SR TFR255310m
1255 Twb L (Ssc4 LEHH Msl R ) oboid, M
O RN B~ o G IE7r H Ml EHEIL e, B-
14, 19, 32, 39, 46 DFt 5 XD 7 TEHBE TR LichioT,
WE AR A ERBESERNOI FICIL > THaIEDD
5. UL, B-39U TRLHESMEM (B-32, 14, 19 DIF ) (=
WA, F—gEERHIELTOHEND B-7 REh0a7
TIERD> TR0 BRI L > ZHRICRIBL TV 38
DEEDLNE LTHCLTLATF— 2R LA BO =R an
MATRTHREL THETHS. ZOHFba O E F{tic
DV, ERCEDEE0D, EFTORBILHEFEDS
BESHIFa—a=7 A s lFa—o=7 oy
DOLAEESIS.

—77, ERO(LEREE, B-25 ICRANBHEE R H

LOHOT, COFEDLGIEISROaT7T THHTRESh .

TEOE AP O A KRB LFEEL T3
DT, WHOKMEZZIAWENY K TR Sl iR
WH5.B-TEB2T IR AAT 2 LD RLHNS. ThiZ
Twb L FR DTS R 347 5l oD 734 22 1 BRAHRL ~ vjroRi b 25 T (
L, 1990b, fig. 7B) K HFh AWM DO AFHA B THS.
FEHREPER SO LVRLEEDTEAT ML 1. BEH TS
DI s HEIED S, B D mud drapes %2 & &R
ZRGE Ly ORIEICEZN LD THSD.

3.947 3:WHEA—LLLEE

B-25, B-40 @ 2 JiHE ( #hFdh, Twe L7 : Ssc7 R,
Twd FHB © Ssc6 Wik ) THERESILA:, N By IRIEIEE N A
b EREcEEh S, BEZLZNL 10em, 6.5 cm D7

TALH G TH 5. B-40 DFFIXLHE - /DE (1998) 0 5 I g HE
Pol3 425 Pol6 Il 9 %. B-25 (a7 CTHil-Ic Rl ah
IEHETHEH, FERPRREEEL Tha.

M2 TREAT 3 DRl EhTunahs, JHEFEMIIZ
YaryTREBHE, a7EbICROWIEEhholni, = oh
TlIBs2a$h 3.

4.947 4: N\ BV ORHRARNTEELAE

15K T RKoaychRillah/:, =T TRLEEET
SHERIAN (22, 1990a OHERTMH 4 & 5) bbb HE 2 A
TH5. Twa, Twe i~ Twd FEICIXFTIHTHBHWER TR
20T, A7 TOREHZhHERKML THE0THAS. HIEE
PR TS HFH LA D AL, ABH IS L TR BiFE
WL L Wi ELLOWMOEERNEE THBH, Inocera-
mus OB EIFEOBRBGENHL /0, BOREIES
THhb.

5.947 5 \yFRBEELEERE

Twa & JE b 5 @ B-18, Twe H> 5 @D B-44, B-52 D 3 il
I Ths, MM 2, 3, ZLT4DVVEERICEEZH
B84 7T, =MD ORERMRLE E L TIEREEgRE .
L L EHEEHROA D a7 ERMICREL S
RTWEEDOBELLDHLELEZLNS.

ZERBICHIORB BB REEEBHAROEE

aATEETHIEAE RO, BEOR, KiiTo
PERB SR L bR ORI P HICR S Ty s, fEo[HE
FESPRESEM ROz a7 SR S A2 HE - S
TAHEE(ZV—= 7 ) BBETHE LIzhi->T, 7N
I vaicBoT SR E RO F AR ST
AP - NVE (1998) LOLIZ S HOFBLEE->T VS, O
CTRATEEDI =T AND X LR E T 8 o1t
AEOSEYERNESRCOVLTHLS.

1. ©/VZ72/F1OZF7UDEERGEDBEDE L

=N IR AL A SO E O EREMERL
TWahi, KREEBE, Hihillt/ ~=7 el 2—n
UM, FLTEBBTF—a=Z 7 o MORECE-20ES
B, il —#H OB Tld Aphrodina pseudoplana S HE 7% 7] £ T
&%\ Crassostrea %[5 &, HEEEBRE R AL VL. ZLT,
FEFFfiEbaOSE R, HornEEHERICLILH,
fcF - T BORBERICZLL. Shid—Dicil
Fifigd il o+ /=72 /Fa—u=7> (CT) BRT
OREEL, Ha0EME— RSO L280EE 2
5D HERBUPHERISICZ D OO H 2500, WTh
b HEME D AN — L 5L BERY R S 35 ~ DA (00 e 0 A A0 e
BERTHY, OT BB 2AEWE - A EOZ oIk
ZILEL T3,
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BAE, =R TR0 Twa 8K (/=7 k) o>n
ME BB EE L, BoAOMROMEBROERTINE (H1E
Hy O/NBINT ZVEL R E T3 Thetis japonica DR
AHENEENTHS. UL, FMNDADEIabE
b, Fa—uZT7rRECEGHENOBREVN R LV
HCS T94 Tl Prerotrigonia %P Cucullaea TRE ST LEFT
WERLG BT 5. —7, PEF—0=7 T Apio-
trigonia *° Glycymeris D XD T AT H L v hI, Aph-
rodina, Meekia, Cymbophora TYiE S HAENAEFED
HEHSPREML T2, A HE “hil” cHFRES
HREAEOMRFOELICI>THEERE>Redic,
THEOLILZEM LB AE D, FiEEREL T
EH TOBTEAERICEIGL IS REE LN TV 5.

FEM X LDOX LEAEICRESH TOSMERKOE THIC
&, HHFa—o=_7rHolbqhBEZRICE T Twe #H,
Twd SR8 FEDMRICIKERIEL THY, XLTHE>TK
BELCHAIShE TR, MEOWZ{ESROLAEHETR
T3 . 26D, EiRohllFo—m="7 Mo "#
HEFEZEE, D0 TRaEL il ot oKEEBR
DL EEL R R T 5.

2. BASHRED B b B DS £ /8

5 KOATBENSFOFEMENHL Loz, MIEBHEAR
WTICENEAAT 1, 206G, KBOAXEHH
B - BELCDOLLT, AFONEREHARME TS B
D= H ¥ M (Crassostrea) (3P SH N B B HF O K E B —&E
BEREHNT 2 (H10, 1982) 43, Cofbfy @ik ¥
T ETEL P IBAEL TORIEERLTVS, COHE
WBEFEERBAOVOORRETELDORNAZONIAHT
HaB. UL, oI N4 A ok s sk g 8 e A8 ( B35
Fa—n=7r B, 1998) iciX, HEREYIE hiRick->Thi:
LHENI-BHAEDEIREZ R, Konbostrea konbo B35 Sh
T5. [l kD B O RO A LA T T v A7 x>
AW O EERERTEE R A Mg (b =7 ) THRMERESR T
WA EHMERO A =T 2 (B AT FERET AR ) 2
IZHEBLHEME O Crassostrea BEEHIHILN TA.

—J3, Chinzei (1986) % =55 i i RERIRD =2 5T
BEL 7z Konbostrea konbo %%, 5 |0lfl% L 7z Crassostrea &1t
RESEMNCE AL BRICHEONARBROBELREETHS.
AREHETORERRE2THOYESL, Konbostrea konbo (134
R~ RS, BEHVEIKEAIE IV NG XVET BHH
DHHIICEDIS. DIVELBEBICERL ThizhbL
ko,

WhcE L, BREBFEO AT LA MO RARE
OWFOH EBFERER SRR G LT — 22 REL Ty
BIHCB 23,

LD

1. N syaro=5FPREET2=5IFAND

ZLAMBETHCHAShIR-) > 7aT705b, 15K
it 57 METHRE~TUKE(LAEERE#IEL:. ZLT,
FD5H 10 A 40 FHRECODOLTHBE L HERMAZIRL, &
AOERBELE Ay v T, {LOMOREZ{T- 1.

2. bEERBEFEMNNLI > aickd 2 =ERTHO
#) 250m O J& FFHELPH (Twa # S < i/ =7 >,
Twb @ L . Lt/ >=T7 o ~TFHfFr—o=7,
Twe g5 L Twd ST  hiF 2 —a=72)»5
ENT 5.

3. HEFHORY, tHOERPEFEORELEELS,
BELILOBEBIR L2 BETERS AL LEDRS
6 A4 I TES. T4HL, DREAFLERE
(JREMWEH ), 2) WEATLER (DEEWEM), 2)
PR F LA HERE (VB (), 3) WE A b —2 (b
JE(FEME), H ey R EBR IR AR (R
i), S) 28y FIREHEREATE (NBIREH ) TH B,

4. b2 A FORFEE, BEHTRE SO E
ORI ZOERBEE LS Ed 5. Fillller>a
MEBAEREOINEE FO Twh L EELRA 71, 253
Fhzh—EGHETFoFEhs., whLficiEx1 72
W1 EHE, Twd Fiicid x4 F283@db6hs,. 4474
(2 Twe i~ Twd FERICHHBICETh, 2473 6 284
THRETEL. X474, 5@ TwaTHRZIENTE
7z,

EbVIC

SEOR=) 7 a7ieMic k> T, LHE-/DE (1998),
ZHE (2000) LT R, B2 > aick 5 ki
A MHBEOBERLRIC—DOXY N 2232 2 LT
. (20O LW BENTRM (M Z & Ando and
Aoki, 1999) %2, BFHEMEL ZOEBIZI DLW TOERLE LR
b DRETHS.

BENNBREARFRECRIFHERALOBRLEIIT
BY, RENEMNABMO=SSE > FEL X LI IAER L
LTWa. FMAFLERLUE C =5 L5 (Td HE L &
. 1990a, 1998, ZHiiEH>, 1994 ) O F 21— =
Ty, BIo, —8 (HREM) EE#Fr—w=_7 oL
RSB LTV, SENSHERMoAERNN
7Y a AHAT, EO ORI 2 R L,
BV D ERAR S (HERUE 3) T 5. L
FehioT, HAfltryabREE2{EAAERLTY
5.

S, XLTHEOBBICMHE->TH5Sh s FHllE
HrA bl 5 RN A EOBISE - TR HEFHL TS
ZEICkoT, AEifk T ER Lo Ei kY
BHRobAREVERT 2O LMFENS.
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Plate 1
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Plate 2




