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Abstract

Bulk organic carbon isotope (0*C,,) analyses across the Cenomanian/Turonian boundary
in Hokkaido, Japan, and high-resolution planktic foramiferal biostratigraphy indicate that the
timing of the planktic foraminiferal disappearance in the northwestern Pacific was significantly
earlier than that in the Atlantic region. 0!*C,, shows a prominent ~ 2%, positive excursion,
clear trough interval, steady plateau interval, and recovery interval, which can be used as very
precise chemo-stratigraphic markers. Planktic foraminiferal biostratigraphy demonstrates a
pair of diversity crisis at a horizon below the initial 0'*C,,, excursion and at the beginning of the
plateau interval. This isolated double diversity crisis of planktic foraminifers has also been iden-
tified in the Western Interior region and northern Europe. The timings of this double diversity
crisis in the Western Interior and Europe show quite good consistency on the basis of the 03C
chemo-stratigraphy. On the other hand, the double crisis in the northwestern Pacific is signifi-
cantly earlier than those in the Western Interior and Europe. This offset indicates that expan-
sion of the oxygen-depleted water mass in the northwestern Pacific preceded that in the Atlantic
region.
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Fig. 1 Distributions of the Yezo Group (a), and a geological map of the Tappu area (b: modified after Takashima
et al.,2004) . A rectangle in panel b indicates an area in Fig. 2a.

Fm: Formation, Mbr: Member.
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a route map of an analyzed section (b).
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Fig. 3 Lithostratigraphy, bulk organic carbon isotope stratigraphy ( 0'Cey), 0'°C phases (Paul et al., 1999), planktic
foraminiferal biostratigraphy, and total number of planktic foraminifers per 240 g sediment. Shadings indicate

zones of rare planktic foraminiferal occurrence.

PrE: pre-excursion, 1BU: first build-up, TI: trough interval, 2BU: 2nd build-up, PL: plateau, RC: recovery, TN:

total number, PF: planktic foraminifers.
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Fig.4 Bulk organic carbon isotope stratigraphy ( 0'*C,,) and planktic foraminiferal abundance in the Western In-

terior (a), and bulk carbonate carbon isotope stratigraphy (0*C..) and benthic and planktic foraminiferal
abundance in Eastbourne (b).Shadings indicate zones of rare planktic foraminiferal occurrence.
Mm: Metoicoceras mosbyense Zone, Sg: Sciponoceras gracile Zone, Nj: Neocardioceras juddii Zone, Wd: Watinocer-
as devonense Zone, Pf: Pseudaspidoceras flexuosum Zone, Vb: Vascoceras birchbyi Zone, Mn: Mammites nodosoides
Zone, Cw: Collignoniceras woollgari Zone, Cg: Calycoceras guerangeri Zone, Mg: Metoicoceras geslinianum Zone,
Fc: Fagasia catinus Zone, PrE: pre-excursion, 1BU : first build-up, T1: trough interval, 2BU: 2nd build-up, PL: pla-
teau, RC: recovery, PoE : post-excursion, TN : total number, BF: benthic foraminifers, PF: planktic foraminifers.
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Fig.5 Schematic view of carbon isotope stratigraphy

across the Cenomanian/Turonian boundary, and
zones of rare planktic foraminiferal occurrence
(shadings) in the northwestern Pacific, Western
Interior, and Eastbourne.
PrE: pre-excursion, 1BU: first build-up, TI:
trough interval, 2BU: 2nd build-up, PL: pla-
teau, RC: recovery, PoE: post-excursion, NP:
northwestern Pacific, WI: Western Interior, UK:
United Kingdom.
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EHIZ, FERKFEFEICBI S TEX Rl A
L OWBEF AR O R, S, OAE ORI
PR 8C R&H L= MEKEDS, T oMMICEM
K8 ~4CIHA LA LRI > TS
(Forster et al., 2007), Z DFESHLITKEDOHE
W2 RE S KA O TR R o AN &
L2b0LERHN, HRWHOREA NV Y LG
HROZAL: E0s, WES—HBILMIZ R 572
ZEAUREE N, TI ~ 2BU QX IZiEEDE/
MR FRTE O — R Z AR AN Y 3 5 & & 2
LN TWb, o T, RUGFEHISOZMENEA FLR
D 2 M OEFE WX, OAE 0BG ICEw—H%
BEVEDSK & WA L 723 AL BAs, TI ~
2BU (2702 TOE /MR AAREOREAN N L H
PEASEIE L, T OVE /R FAIRRE D UREL AR 5
PL HIC LAk EDSIRA L7z b 0 RIS 2 2 & A8
T& 5,
BRI BT 2, ZhbD2o50
HEMHOGMiZRLIbOPHE TH L, L
BOXHIZ, TZTaHge £ — 2 MR- i
T RN EE BT 20125t L,
ARPFAHIR T D L RPETIE, Zhso 20
DFEENT O T BRI REED 2 & 13
SMCER Y, RVEHEM XL 0 BT L TIET S
CEATRENT, R RIS ToOR LRI ERF
ORREEET S L (Hasegawa, 1999), A5
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TSI 7% 572 2BU ~ PLICH T CTOEEM
WE, L) Lo PoEW E CHfmTr2db0LE
AHIENTED, Mo T, HILMDFEN/EPE
W8y — 1%, PrE O EHCd L2228,
1BU ~TI Tl L, T 2BU LLECTHA T %
LWwIHI Ny —rThh, HEFNIRZZ LD
D, KREFHIETONY — > LD — 2T
HrHrLEZLND,

KPP & @RI 1IBU~TI I TO—H%
KRUEAN I 9 2 I 25 B/ IR IRBE O — IR 1Y 72
BAZERL TV ET DL, LR REEBET
X, B/EBEFRREOILK, —FEHREM, BX
OHBLD Y 4 I ¥ 7 2SKRIEERIE L Y AT L T
Wb DEERBIENTE S,

VI. #EiRESRORER

RVGEEHI CIE B/ MR REOREL, He
HAEWROZIEA NV MR, HEKIRZE T O 2
SLERDMEIC S N, OAE2 I 3BT B -4 i
OMEAEH DR 2 A 2 BRAH S Moo
Hbo —F, KIITBWTIE, /7% 5 6e
RRFORREE LTIE, AFFETH SR 5 ik
FIENARIE R & AL LR O % B/ AT A X
Y NOKEBOHRETH D, OAE2 FEIZB T
5 ALP KT OWE-EW A N oM A%
IRT LI L7ze ZO8EE, ThETike
NI RHEEA XY PELTESZONTE
OAE2 7%, KMpkibis & ASE el & CTld 2okt
MaERIcL, B/EmBEREOFREICRIEELSD
B ERRTICED, KPR TR VG IS
ZHeAT U CE /IR SRR AR IS 22 A L 72 W R AR
S N7z KPEHEE RFEFECTHR SN DA/
R IR O FOEDS, RIS —DERIIED
KA=DABZZLIZEBIDTHLDD, H5D
WiE, C/T BEFF I CTRGEE & KRR CHMOTIC
KOBELISEX7200IZonTIE, SBOE5%
% iRl 22 MR- R A XY S OFRAT AR R TH
b

VLA, IR - I (2003) XY, C/THER
I TORAKRBWLAHOMEIRENTZH O
D, FEMZ e FRRAR IR & ORI A

IR & DS R, Sk R D
72 LAHRR, TNENOFHLOHHRARL EIC
DVWTIE, WELZIIAWAZEI SV, £2T, &
BAIARWIFE TR S N7 5EM 20 e 35 W) A AR Fe 22 B i
BUCHD &, SRR AEMEE O LT, Mk
AL IR D QBRI O R &, BB &
WA XY FOHi%BEREHL2IZT S L
T, KRN B T 2 A/ IR IR O S IR
O A = XL EFHT 52 EhRkD 6N
%o

E i

AWFeI1E, WA OB R4, IR
FLepwrge e mih a2 mse (B) (TR 5 18340164 ¢
BRI ), SCRRHEA R e 2 i bh 48 FFsE (B)
(A5 19740318 : FREMME) OBH M- Tirb
N7z, PAMRFEREBIIC LA O K L £ 3, FAHIE~
DA LT, AREF T b i3 7R AR P 3 0 1 50
T A BB, B X OCbiEE & Wi N
MHBEREBEDO T AICBMEEIC -7 72, BT
DWETEITIL, PR — Z R A 7V O R -
KFEIWZIEIZ KRR TE 2 W72V, ZZ2ICRELT
LEYEHOBEELLET,
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