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Abstract

Strontium isotope ratios (*’Sr/*’Sr) were measured for 14 calcareous foraminiferal samples from the

Ammonia assemblage of the Takinoue Formation, Hokkaido, Japan. The samples were obtained from four
wells: two (Akeno SK-1D and Akebono SK-5D) located in the Yufutsu oil and gas field, and two ( Nishi
umaoi SK-3 and Kyowa SK-1) located near Umaoi Hill in the area surrounding the Yufutsu field.

The isotopic composition of the samples from the field was likely modified since their Sr isotope ratios

decrease with depth. However, the samples from Umaoi Hill show no *’Sr/**Sr ratio—depth correlation,
enabling reliable Sr isotopic ages to be calculated (17.1+0.5 Ma and 16.4+0.5 Ma).
The Ammonia assemblage of the Takinoue Formation in subsurface is unique because volcanic rocks

below the assemblage near Umaoi Hill are lithologically and isotopically different from the T1 facies and

are correlated to the T2 facies.

These Sr isotopic ages, together with poor data of planktic foraminifera and calcareous nannofossils,

indicate that the Takinoue Formation was deposited at ca. 17-16 Ma.
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Fig. 1. Map showing the sampling locations and geological features of the study area. The Takinoue
Formation outcrops are shown by grey shading. The wells that were sampled for Sr isotope analysis are
marked as open circles with a number corresponding to the sample data in Tables 1 and 2. The wells
that were recognized the Ammonia assemblage are marked as grey circles.
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-5, 1% & X Martinottiella communis, Spirosigmoilinella

Y& L, Pullenia bulloides, Praeglobobulimina pupoides, Melonis
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Fig. 2. Stratigraphy and geochronology of the Takinoue Formation in the Yubari-Hidaka area, (after Kurita et. al., 1998).
The five stars show stratigraphic positions. The two vertical bars, relating to a star, represent FT ages.
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Fig. 4. Benthic foraminiferal assemblages in the Takinoue Formation. The known assemblages are shown for

the Yufutsu field and the Sorachi-Hidaka area, with the wells sampled here correlated between the two.

ITERE AL R T DA, Asano (1952) A3ED L@ HHT
Rl L7z A yubariensis (Z—FG LT\ 5. —J7, =WmlEh (1998)
TR B XY >3 BT 9 FED dmmonia JE (4.
Japonica varianta, A. honyaensis, A. cf. beccarii, A. cf. tanosawaensis,
A. sobrina, A. sp. 1, A. sp. 2, A. sp. 3, A. sp. 4) ZRBEL, FEYA
AT 9T N TRELT 52, LA 72 A
Jjaponica varianta, A. sp. 1) O UEH Lgwn Eik_TWn%. Ji
D LD BFEHT 5 Ammonia J&E TEREIZESNTlANT 52 &
AL LEBRRTHD LB 6NN, I+ nBURm
TRRREM T T RWnWZ LD, AFETIX Ammonia yubariensis
%5 T Ammonia spp. & L CRlik 7" 5.

% < OYLIT Ammonia BEENEDO LR ICHERINL TS (58
15 K- B ek, 1981D). 5B B8 50 o i fn SK-1 T3,
Ammonia FEEIXIEE 1,036 ~ 1,531 m f] TR L, Admmonia
spp. & FEE I L, T
Melonis pompilioides, Bulimina nipponica 7¢ £ O & 1 M4 £ K H Fl
& Spirosigmoilinella compressa, Martinottiella communis 7 £ O b
B L ORGHENOMEERIND, £/, WHEESK3 T,
Ammonia FEHEITTRE 1,200 ~ 1,480 m R ICER D B, ARG
D Ammonia spp. & W& FE Haplophragmoides renzi, “Cribrostomoides”
subglobosum % %7€ L , f1 KRG Praeglobobulimina pupoides, Buccella
inusitata, Gyroidina orbicularis & 1% '8 F& Martinottiella communis %5
& O Spirosigmoilinella compressa % ¥ 5. Z L5 O Ammonia FE5E
Ik A F 2 (1977) @ Martinottiella communis—Spirosigmoilinella
compressa FEEEICFHS LTWD (554 [X).

Hanagata and Hiramatsu (2005) (% 7 © L @ 72 54> O
EAGABMAHELZTZRL TS, ZENLE LMD,

Hippocrepinella variabilis # &, Ammonia yubariensis—Buccella

\Z Gyroidina orbicularis, Pullenia bulloides,

citronea FEEE, Ammonia yubariensis—Epistominella pacifica BELE,
Alveolophragmium indentatus—Martinottiella communis FHEETH 5
GE4a). ZnbD oY, fix FMLO Hippocrepinella variabilis T4 & Bt
EAE D Alveolophragmium indentatus —Martinottiella communis 5 1%
B k>IN L b b 5.

VAR 23 ARSI IR B FE 00 3 R L 72 B SK-1D T, T
O FJEIIEEE 1,815 ~ 2,881 m (ZHHHEL L7228, T1J@A3%9 900 m &
JE L A LA R EE 2,730 ~ 2,850 m > 7 &8} (20 m 43S A
MBEH L. 2 b DA LIEAREITIRD 2 DICK S TE 5.

1) REE 2,730 ~ 2,750 m : Ammonia spp.—Gyroidinoides cf. soldanii T4

A1 JK & FE O Gyroidinoides cf. soldanii, Epistominella pulchella,
Ammonia spp., Gyroidina orbicularis, Nonionellina labradrica 73 %7 L,
Melonis pompilioides ¥3 Z OWYEFE Haplophragmoides cf. renzi %5 .
FEMRENZET 5.

2) REE 2,770 ~ 2,850 m : Ammonia spp. —Epistominella pulchella ##4E

GIKERED Epistominella pulchella, Ammonia spp. 75855 % 0 L,
Cribrononion sp., Poropullenia exacavata, Nonionellina labradrica %
o,

Z i B @ HE4E 13X Hanagata and Hiramatsu (2005) @ Ammonia
yubariensis— Epistominella pacifica #f % & Ammonia yubariensis—
Buccella citronea FESEICZVENFAE L, KBIE (1977) D 25D
AL OMIREH) 72 ESE & Ammonia yubariensis — Elphidium sp. 8222
NENRET 5 (E41).
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Table 1. Sample location, depth, and calcareous foraminiferal species identified.

Well Depth P/ : ;
No.  Name (m) B Species Number Preservation
1 Akeno SK-1D

2,730 P Planktic genus & species indet. 15 P,D,De
2,730 B Globobulimina sp. indet. 1 P,D
Ammonia spp. 3
Gyroidina orbicularis cf. soldanii 10
2,750 B Uvigerina & Trifarina spp. 6 P
Epistominella pulchella 3
Calcareous miscellaneous 13
2,770 B Ammonia spp. 8 P,D
Epistominella pulchella 5
2,790 B Ammonia spp. 14 P,D
Epistominella pulchella 3
2,810 B Ammonia spp. 8 P,D
Calcareous miscellanesou 10
2,850 Ammonia spp. 14 P,D
B
3 Akebono SK-5D
2,620 B Ammonia spp. 30 P
6 Nishi-umaoi SK-3
1,280 B Ammonia spp. 17 P
Buccella inusitata 1
1,380  B+P Ammonia spp. 19 P, De
Planktic genus & species indet. 1
7 Kyouwa SK-1
1,304 B Ammonia spp. 8 P
Cibicides sp. 1
Buccella inusitata 1
1,481 B Ammonia spp. 8 P
Lenticulina sp. indet. 2
1,500 B Ammonia spp. 9 P
Lenticulina sp. 1

P: Planktic. B: Benthic

LIRBREBERD O 2 5i3F (FF5IB SK-3, 1#F1 SK-1) & Ammonia
FEEND 4B A BRI L7 (B 1 R). FriC, B SK-1D Tix
BE DR 8 R 272012, R 2,730 ~ 2,850 m 5 7
BB U7, YR 2,730 m ISIXREIERES L LT, #F
WEPERR & JECARR 2 31 2 1Bk & LTz,

AL A X Ammonia spp. LIy 7 T v L, £ O
BEIE 10 ~ 30 BIATH 5. A ORTERIUITEM NI L T

BO, ISR HY, BolZnax L bONEL, L
ELTWD (F1HR).
4.2 E Tk

Sr FALAEE (Sr/%Sr) O RIE T IR KRB IMELIRITHME L

P:partlv broken. D:dark color. De: deformed
fo. RENET 7 m U FaE T 10%FER AR L, BT
X Y DOWEX AG50W-X8 DA ﬁ‘/é&?ﬁ@ﬂu%ﬁﬁb‘“( Sr % fifiH

L7z, Hhi 51503 Kagami ef al. (1987) (Zf¢-7z. BIEICIZ R
REFADE B TSGR O 2 B A B i st (Flnlgan MAT

B MAT-262) ZfEH L, fiUR (1996) O FEICHE- 72, &R
B Sr RN AR, [RIFEFICHEIE L 72 S ERCEE NIST SRM 987 @
Sr AL % 0.710241 & L CHIK L L7=.

4.3 PR

HIERE R A5 2 RIC/RT. McArthur and Howarth (2004) (2355
W SHAERZRD 572912, St [RNER I3 #ERUE NIST SRM
987=0.710248 IZHIMEL L TR L TH D, F7=, WE

RN D
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ROTAEMRGAZEDORKNEZ /R, TS, LENCHR KSR X O
B RZTHNE L CRIE L7 a B o JILE RS 5 b RIS R
SrAEMIE, BAM - A HOPEF SK-1D THE 32.6 Ma ~ 25.6
Ma, & IFIED SK-5D TIX21.0 Ma THLHDITHKI L, HBiBEEE
O P F B SK-3 TIX 17.4 Ma ~ 16.7 Ma, #F1 SK-1 TiZ 16.4
Ma~ 154 Ma ThV, HIKIZC L VA LN ERS>TND. E
B SK-3 B L O SK-1 (3K OB 2| E LT D08, i
EERTIESTHFMRIIFRICETH Y, TNENOEEEIT 17.1
Ma & 16.1 Ma TH 5. WF1SK-1 Tik 2 USRI U Sr 45 (16.4
Ma) ZaRL, 750 O 1 SBEHIRERAENORLRE L, fiedb ML
OREHZ B b PRV FE Sr R (154 Ma) ThHhD Z LD,
AIFO ST E LT 164 Ma 28T 5. —J5, W SK-1 D Sr
FEUTIRE DR 72 D10t » Tl R B HBARD HN 5.

5. BEE

5.1 Sr4ER

RENELS 25138 WERENEL 2513 E) RO
MM E 725, & ZC, B2 RIRT T CTOHERFHL (Sr[FNIALL)
AUREIZRI LTy bLe GBESK). B - T AHOHH
72 EVRIE 2,300 m &M 2 5B Sr RN IR IFIREE AN EL 72 D

FENEL D EAMAHIRTH D, —J7, RE 1,500 m Lk DR
BED Sr [FPLEIT D L AT Y R RBOONLDHTHSH.

AILHRER D Sr RN 2 g O HE AR D RS 5D Sr
FINCAREE L0 H/hE < 70D T &3 B A HI R 0 87 26 =% TIdk
WIZFRD B, KW Sr RN AL 2 B0 K L B I N 3 5 28
BERFEREEZZ B TS (N - 8, 1999). T1JE<mKiE
eff7e & 022 LAEFAD Sr [RNAKELITA 0.7050 7E 4L L D /S
(FATIEDS, 2010) DT, WENELS 72 5129065 T Sr [ERHEA
INSL R D DIFEEORENERT DD EEZHND.

L7285 T, A 2,300 m LUROFECIddk b Sr R E LD
REWVEEL (W /% SK-8D DERFE 2,420 m) OB b 55
LTSI, 2D OFED Ammonia BEEE DFEARILZE O Sr AR
(19.5Ma) LD IEHEWEHEESIND. —J, PGB SK3 BLV
W F0 SK-1 Tid Sr [FAZARIZEREE L TR L TR nZ &anh,
BEOEET 2N LTS, ZNZho S AL 17.120.5 Ma
L 16.4£0.5Ma TH 5. WhH1 SK-1 Tl Ammonia BEENFEHT 5
TR X N O % 1,118~1,431 m [ C Denticulopsis praelauta
(NPD3B : 16.6 ~ 15.9 Ma ; T.j#IE/y, 2011) (Zxtbb &5 B
IEEREENEH L TRY, SrERE—HKLTWVD.

BIAH - T AHB X OO MR AT B A RS Y b
RN, Ammonia FESEDYEE IS 2 TR 2,300~2,850 m o Hitfig ifi J&

F 2. SrFAALEILIERA & Sr AR

Table 2. Sr isotope ratios and calculated Sr isotopic age.

Well Name Depth F/B  Ysr/*’sr Error Sr Age Error
No. (m) (*£20) Ma) () ()
4 Akeno SK-1 2,730 F 0.708134  0.000013 25.6 0.6 0.7
2,730 B 0.708130  0.000017 25.7 0.7 09
2,750 B 0.708016  0.000015 29.1 0.6 0.6
2,770 B 0.707563  0.000013
2,790 B 0.708097  0.000017 26.8 09 09
2,810 B 0.707901  0.000014 323 0.5 05
2,850 B 0.707885  0.000013 32.6 04 04
3 Akebono SK-5D 2,620 B 0.708386  0.000025 21.0 0.7 05
6  Nishi umaoi SK-3 1,280 B 0.708688  0.000013 16.7 05 02
1,380 F+B 0.708636  0.000012 17.4 03 03
7 Kyowa SK-1 1,304 B 0.708693  0.000024 16.4 04 05
1,481 B 0.708697  0.000016 16.4 04 04
1,500 B 0.708759  0.000032 15.4 0.6 0.7
(Remarks)
1 Yufutsu SK-2 2,360 B 0.708365  0.000011 21.3 1)
2,500 B 0.708135  0.000018 25.6 1)
2 Numanohata SK-8D 2,420 B 0.708472  0.000014 19.5 2)
2,580 B 0.708004  0.000014 29.4 2)
5 Atsuma horonai SK-1 2,340 B 0.708307  0.000015 22.2 1)
2,380 B 0.708284  0.000013 225 1)

NIST SRM 987= 0.710248

1) Tsukuba Univ. 2) Niigata Univ.
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Fig. 5. Plot for Sr isotope ratio versus depth, with corresponding formation temperature.
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F 72, Bh SK2 @ T2 JgH HEE S L7z = 7 # Rk (G 2,703.8 m)
O FTAMRGRIER R O - 2RE, 2014) (2 v, k4R
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