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Orbitolina-bearing limestone pebbles from the lowermost part of the Lower Yezo Group (Lower Cre-
taceous) in the Nakagawa area, northern Hokkaido, Japan and its significance
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Abstract

Larger foraminifera Orbitolina-bearing limestone pebbles were dis-
covered in the conglomerate of the lowermost Lower Yezo Group in the
Nakagawa area, northern Hokkaido, Japan. This is the first discovery
of Orbitolina in this area. The conglomerate that includes the lime-
stone pebbles is interpreted as a sediment gravity flow deposit into a
deep-water basin. The limestone pebbles consist of either Orbitolina
grainstone or oolitic-peloidal packstone/grainstone. The former is rich
in Orbitolina tests which are typical and common in the mid-Creta-
ceous carbonate platform sediments of the Tethys-Atlantic region. The
Orbitolina specimen identified belongs to the Orbitolina (Mesor-
bitolina) parva - 0.(M.) texana lineage (Schroeder, 1975), which
ranges from the Upper Aptian to the Lower Albian. The obtained
Orbitolina data in addition to previous biostratigraphic studies sug-
gest the Upper Aptian for the lowermost part of the Lower Yezo Group.

During Late Aptian, the Orbitolina-bearing carbonate in the Naka-
gawa area was presumably deposited in a tropical shallow marine envi-
ronment and then emplaced by sediment gravity flow into a deep-water
basin. These geohistorical events in the Lower Yezo Group of the Nak-
agawa area are similar to those recorded in the Yubari Mountains,
about 300 km south of Nakagawa, indicating the presence of these
events across a wide area.

Key words: Nakagawa area, Hokkaido, Lower Yezo Group, Late Aptian,
sediment gravity flow, limestone pebble, Orbitolina
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Fig. 1. Map of the Nakagawa area, northern Hokkaido, showing the
sampling localities of the limestone pebbles discussed in this study.
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Fig. 2. Route map along the Sakkotan
Track (1) and the Okahonai River (2),
Okahonai R. showing the horizon of the limestone

pebble-bearing conglomerate in the low-

HEIN, AEEEIREEASEEINZN,

BEE THS NI ERICEL ST, AREEIIR2KIC
MLTHBILE 1EZ LD, EERIIRV LS M EDA
OB ERHRICED. ARABIEREE mm ~8 cm DHOH
BN, FRIZ20 cm IZET R HDOHEEND. ARERED
BRI ~REOH DML, EEBO T, #fit,
B, 1270 r— 3y, HIKEOKRNEERE DR
Mo, KRFHIOERICEZFIMEEL TWizEEZ LN,
EERE, b, EKEORWEE T E oM S, BT
MEEL XD EEELRENRICIDHEBERNREIN
5. ZOXDHB—HEOHEEEISEERER (high densi-
ty turbidity currents: Lowe, 1982; Postma et al., 1988) I
Ko TSN THEMEATE V. EHIERE - T ERERE s
FEEBIVEEEOE LOEARBIY, SbDIEMERES
FTHB6Y, FATEEMNMRESN, BEEETORERICHL
NTHIB THINELS RN, 2, N2 Ty ZREEEY
T —7 Y IR EOEZINSREEOHEMIIED Sh
i, Lo T, ZOBERBITFEE~EBICRALLE
HiRHEY TH D EEX BB,

2. #EB (EEAND

REENI O B II/MEICE S BB HL T3
(Fig. 2). ZIZTRBHEARO-DEABE: - FEREER
BERAMGETERN, BARIE,N 1967 IKLD &, ZOBs
JB D BHEL FERRE RO FEFHIICHNS TS &5,
B ay OHEOREREFABESEZ SN S, HiE B O
BETE, BEWESETREEOMCHRENBRREINSD.,
BEEREE ecm 0 ONE£<, BREREITHN 10 cn TH .
BENDSBOBRIIAKRECKEEZIILD, Ty a5 %
EHE A OHEBEFAKETH S, GIKERERIIIMICE
B OBESIEAD, EEEOREEIIEIRBITIRL L
T N EDLHOBRNEENT WD, ZOBEEHRMT
DITRE LU HRAAE I3 EHE TR SN/~ D LR UEH

ermost Lower Yezo Group.

B1~2mBEOEANEPFLTHMLTHBD, Zh
5OEANS b OIRERE LG aRaid vy
EOH S A B, BEEE mm ~ cm OHDAKET,
BREERIL 25 cm I0ET 5, 28E L THE~RELRHD
NEN,

AREBOMEHE

M A BOSRESNZAKER, Theh 20 @EaK
BWEFNTN6 @ICDWTHE2ERL, §TMITHAEH
DOERETH7-. ARAEDHEIZEIL Tid Dunham (1962)
2o 7.

Hhed A

M A ORIKEBIT Orbitolina grainstone (20 & 1
) & oolitic-peloidal packstone/grainstone (20 & 19
B) o2 FMEIIHETES (Fig. 4. Orbitolina grainstone
138D Orbitolinag EXOA R, W—A K, 12 505
Z b, EUEEEE 2SS, KbEFEEDS. 2ET2—
T4 R TEA FINTWS, Orbitolina IIFBEIN TN
HF/ENEL, —ETHERMEL Th 2 bONEEI NS, N
O RIZER 0.1 ~ 1 mm ZE THE~HBAROKEZ 23
%, v—1 K13, B 0.2~ 0.6 mm lFE THEDFE~E
AEEEL, INGEMFESETI IV IANBEEINS.
FENDSEYBEEST SEKE HEOKRT, sl
F<HEBINTWS, KIUAKITERK mm OF 151
~FACEBDOKLIEES NS 2EEET 2%, BEGH
MO IND, HBICE2BELEORKE, 20%%BA
SAREMFRE RO oz

oolitic-peloidal packstone/grainstone {3, ~NOA K&
— REEEEL, ZOENZ, 231K, EYRBEHEER
KUERZED. EEIANTA R TEAC RENTRSS
D&, ARREEEETH2HONEHLNE. A0 RIFHE
B0.2~3 mm CHE~AERERETDHOETHD, A

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

70 e L - @ 5 - Sl R - TH &R 20052
Columnar section Lithofacies

(&1
=P

Laminated mudstone; E‘g

trace fossils very rare g &
50
jn

o R =g D/-\ ~ S
;(QQC O B3y 0 QUQ@ ) QKJVOQ»QQ >

<l (@) O
O TS > - ~00
O(\ Fa Sl & I C R O L fie)
Oi\ /.vCJOQA O =2y DOQD OTg
¢ OPsY OO TSNS Po G O
0o S 00 4 0,9 P00 D o
08, 0,87 0085, 500 S 0%y B 8 et Graded pebbles and
PNt T T e S ‘ '
il f% ooy 32;?580 e cobbles including
o GO o 0503 go[ . .
s o (Je g6 ° OOOO 0 20 o limestone clasts; matrix-
Se's By 0 97 p Bro 0G0 ed
0 o O supporte

Lo A0 o=y & Sl
(o Y- o 0900 T
o0 UOOO OO 7'(_}4:; LSO o
Cb() ) LXTDO - .

A2 0852

Sediment gravity flow deposits

C 0, -
SR 08005 S
SR A L e R ) Inversely graded pebbles
(;o;@w& ‘o Cac’v Rk a and cobbles including
e T g e limestone clast; showing

imbrication, grain-
supported

Lower Yezo Group

Deformed sandy cgng
mudstone; g‘ é
M M . =
including pebbles =3
.2
. 80 oy
Laminated mudstone; T“; =
trace fossils very rare &8
£38
T
2m ) g Fig. 3. Lithologic columnar section of
Tuffaceous laminated c_%oé the lowermost Lower Yezo Group in
mudstone ﬁg the Sakkotan Track. The arrow-head

points indicate the direction of fining.

IR ERT. —1 RidEE 0.2 ~ 2 mm TE<I3MH~ B FERRICT 1Y b~RECERAE, RIERES<E
WA TH O, RO1 BRF A 1 b ~iCEE O LS, i,

BXUzhnoholRLIZEZEAGNDIAR, FREOEKE e B

LTW5a, ROA RE2ZELEHDTIRATHEOSH DHEE Mg A [ERE, HiEE B ORIKEEED Orbitolina grainstone
T5, 7—1 RPSLOD coated grain TIZREABE TR (20 4 1 ) & oolitic-peloidal packstone/grainstone
FIFEBHDOALIA BRSNS, AP TRER, @0 % 19 @) o ZfEOANSHREINTVS (Fig. 4).
NL LA b, AR, ZHEOR EOSYRERES S Z

Orbitolina grainstone V& Orbitolinag B ED T & &24F
Fha IhslRI<HEINTED, —&icidz 7351k BMEL, ZOENEYEHBER ST~ K, RO1 R, 12>
X BHENEDOND, T, TAYA F~HRERBX

NS AREED. ZNSRITFHRIEAN—I1 TR A

RINSMhoHRL-EEZ NG, FEOREDIY FENTWA, GENIEPFAGES T, ZKEE LA

AR, HRICKSFRELEDORER, 10~20 %D FA bk, O LY, AREZETHERENTWS, U—1 R

EHETRIEDSTED BTz WEHEZ 0.2~ 1 mm TABELIEMABEREL, Fehl

GIREREENL, EIREAME WK B DORIRL ~ PRiibE T, RO REMEL TS ZENEN, BE 3 mm iFEDOFT
HEIANYA REARNTHD, T—A K, 412505

AHA F~RECER CHUTHRT D EBZ SNDHOHEED
2k, RoAq R, AKE AREREE, NHLRREOX

Wit B & %< 1. I L DA ORE, 20 %
< BEE N EYERGH 2ED. U— RIZER 0.2 mm

EEELNUT, IR0 A FadhoBlanTtunsg. ak

A A B AREMFREN R0 5 Nz,
oolitic-peloidal packstone/grainstone I, »7—1 F&~X

NI | -El ectronic Library Service



The Ceol ogi cal Society of Japan

T 111 (2)

TR SRR R RS Orbitolina Z &0 11K SO 54, 71

Fig. 4. Photomicrographs of limestone pebbles. 1: Orbitolina grainstone, Loc. A. 2-3: oolitic-peloidal packstone/grainstone, Loc. A. 4: Orbitoli-
na grainstone (Orbitolina (Mesorbitolina) parva-O. (M) texana) Loc. B. 5-6: oolitic-peloidal packstone/grainstone, Loc. B.
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THHIENE N, ZORKREIZE Orbitolina 13 EEFNT
WRWAY, Orbitolina grainstone EEIZ, FEEMTEE Y
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E LIRS~ EIZII R DO ST E
(Simmons and Williams, 1992). Z OIS Orbitolina EE,
IR SN, AEOFREI G N-OIZEBREIC
HETHD

Or h//olz;za OMETRLEEREE, SESRICAET
LYFHOME S FOREITHD (Hofker 1963; Schroed-
er, 1962 72 &), Hofker (1963) 13, HAEALD Orbitolina 2
131 DOELRFIL RO SR E L, INEELFRIE
T&H 5D Orbitolina lenticularis (Blumenbach) 1 FEIZE &
Bz, I SICYFEEROMEB L NFOY 1 ZORFRNEIZ
EDF form group I~T&E®RT:, "7}‘)1/1: )ﬂam‘*”

sth‘é@"\fﬂ) Orbitolina OfFZFE (EE%( . fm 11, 1,%8; ﬁ}ﬂ,
F, 1976 72E) (X, T Hofker (1963) OEIZRE- T
W5, —7F, Schroeder (1962, 1975) ¥, AWK D
Orbitolina \ZEEOHEL RSN ZERD, Hofker (1963) D
Orbitolina lenticularis \Z Orbitolina LASADBSE W
FHIMOMMAGFIT T2 I & &EML THwa, RHETE
Schroeder (1962, 1975) DD HM—RANI I N T
WA EMB (Simmons and Williams, 1992), AW TlE
Matsumaru (1971) & DLL#D7=DIZ1T > 7= Hofker (1963)
DHFAIZHNA T, Schroeder (1962, 1975) OHFIZH T
EtbiT-H /.

AEFEH L 72 Orbitolinag OBERIE 1.5~ 6.5 mm, &
305~1.7mm BERISEIOEGLITI28: 1 THD, %)
BEDOKEERBRT 5720 Orbitolina DELE SR
(axial section) ZBEER U/ZEE, 1| EARIZBWTYE
FERRITLIENTER Fig. 4. ZOEARD protoconch
IZERE CERAT0.15 mm TH Y, deuteroconch OEFIL
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0.25 mm T, epi-embryonic chambers ($B#li/2 8% R
L, ¥A® partition 23FEET D, T 6 OR#IL, Hofker
(1963) @ Orbitolina lenticularis M form group L IZHEH
4%, Matsumaru (1971) (ZEEMHO “FIIE U FHE
R NS Orbitolina lenticularis @ form group I Z#
EHELTHBL, HaRIITRERINZDDIEEINEFU form
group BT B, —F, ZOEAROHENEMIZ Schroeder
(1975, 1979) D¥ETIZ Orbitolina Mesorbitolina) parva
(Douglass)- O. M) texana (Roemer) RIDEHD &—]T
%, 0. lenticularis ® form group 1% H Aptian ~#iji
Albian Z7;xL (Hofker, 1963), —K, O.M.) parva - O.
M) texana FFIBEM Aptian ~gifH Albian Z;R_9 2 &»
5 (Schroeder, 1975, 1979; Arnaud-Vanneau, 1998), 4
[FIF R E N/ Orbitolina 12 DWT Hofker (1963) &
Schroeder (1975, 1979) O ELE & DOFEEFIHL THEN
MICBELTRERARWL. £ KE M (1968) 11, Bl
EREHEEN S LET D Orbitolina OREERDREIRE
NS % Aptian ~Fi# Albian Z/RT Orbitolina lenticu-
laris @ form group iZE:4 T BRlREM 2R L2 VIEE
1t Diadochoceras J&, Eodouvilleiceras &3 Douvillei-
ceras BIREDT EF 1 FOEHIZLD L Aptian ~F
R Albian IZX LI N TH O JEHIZH, 1968; Obata, 1969,
1975), INHT EF A MAURTEN L Hofker (1963)
DOFEITHES 12K - Wil (1968) D Orbitolina 23R4
RATFTH 5.

z =

GIREHFRZE £ND Orbitolina V&, Schroeder(1975,
1979) 1243 Orbitolina Mesorbitolina)parva - 0. (M.)
texana ZFNTIEL, #HHA Aptian ~#fi Albian DEER
. dI s D TR R T DR Aptian £ 21D
ZEmBn GEKIED, 2001), #%H] Aptian IR E N2 EIK
EAE CHM Aptian I E U THEEL /2D EEA SN
5. iR o T ERR R RS ERIE AR b a DEH
IZZ Lo, INETHMARERNTHTSH - 72h,
AalD Orbitolina FEOEREBDORRITI D AMILO T
ERRERR T OFRUIIEE Aptian THHZEAHL M
IZleo 7.

—7, SIHIR O ZEHBRED FRIC DN T TN E THE
R ERBEICE DWW THER SN TN D, 2HIBHOR LRI
DWTIE, Taketani and Kanie (1992) 435 E#E Hauterivian
ELA@IZHUT, O (1997 1 Valanginian ~ &6
Barremian, =X - EE (1998) & Valanginian ~ Bar-
remian (2 FNFNSH L TS, AMSiOZEAERE & T
RS AHE FBAERICH DN, FEEREEERE T O
ERAHB Aptian TH B0, Dz LB Aptian @
HBAREZR SN TR, F ORI K D ER 5 HRRE
DiENWEEZEL THOMBEHOEREIIREL, MBI
I RIRASEIE L T D aJREEDIH 5.

ATEILMEIDIC AT 2 “AIE N FAKRE" OFRS
N=FLLIZ Orbitoling lenticularis @ form group I O

&H OERL - TH S

2006—2

Hz & 0 1% Aptian ~A1 Albian 2N TW35 Ma-
tsumaru, 1971), “FIERUTHKRE #5DF VAR
k m— 20 BA7IZ Aptian-Albian BRMNFEHIND 2 &M
5, e - P (1999) W, #BH Aptian IR I 01z AL
ERUFRKE" HEH Aptian ICHEHERE L 72 SR L 7208,
Z OHER RO T IE DRERB I VTENDEE L
THHEEL 2R E BT 5.

B O R IRERIZE TN D LARENL Orbitolina X
BREE, 37 LY, NbALF A bREEEH, Sano (1995)
REICE > T N A RILMEDID “FILE R Ak
E DIEEBESELL TWS, 7, EEEREICE S,
WA B2 ED coated grain bEEFNTVRH I EH “FI
FRUFAKRE LOEMEELTHITS5NS.

A8 5N APCEBEP D Orbitolina DEE L F=ERIL,
“Orbitolina facies” & XITNTNATF AMIRD H 8 FRjx
BT Ty FR—ATHSND R EIR (Vilas et al.,
1995) EHEPILTWS, ZDOZ En5EI Aptian OH11HE
WIEEETH A RIMOIE S &R, IRESREBEAVRD -
TWEbnEEZ N5,

ZOE IR O IR R E R THOEER L 05
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