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Initiatives for Japanese rock ptarmigan (Lagopus muta japonica) Conservation
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Results of Japanese rock ptarmigan (Lagopus muta japonica)
Conservation and Future Prospects

KOBAYASHI Atsushi
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KET | SR CEB D A= LT A F 3 7R3
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REIERAIZ &0 T, 2017 4F 11 H Tl 8:45~17:30 @ 8.75L
15.25D HAMEERIE, 2017 4F 8 H TIIsikT)s 2:45~24:00 O
21.25 L.2.75D B L Uiz, W oiBi ¢ b B inry
DIREA 20°CIR - 7=

FRERENE, T RM-A4 2Ly b EH, IMATEAA
FR LTz AT A IR ST, WAO BT GHELE DAY
) D~—T1—& LT Cr WET VT 7 V7 7illie (&K
) EHREBIEARAL) , RISy OK & KEEMERSy, — ks
FEET) O~—7H—& LT CoD-EDTA (R % v
7o. 1 ¥ 1 HEE LT Cr Wbt 02g, Co-EDTAO02¢g
% 30 SSLIPICIEATE B ROEBHIEA L, SHOFMATORS
W E- Uiz, BORROICIE, Cr WgikiEE Co-EDTA (% 0.2
g) ZWRMULIZRM-4 <L b 10g ZEMNTE-%, SER%HH
L, R DLy b 15g E/IMARRERET LT, 4 )7 (16:40)
IZ[AIE(25 g DL hAFGER LT=.

~ =GR T HD G, FIHO 8 FHNIE 1 R,
UNT 48 R H £ CRRID T A F 2 7iGEhiRA T 2 REEES,
URIT 4 (2016 4F 11 H) b D\ T 2 e (2017 4 8
A) T, EEEBEEEAXRLTF v v /7 fF& B =4
AR USRS IR L. it #4100 ml %
A=A —IZE LT, 40°CTRE: L7zo b, 80°C
TR Ui Kb 7=, Wk U CREE 30 ml &SR
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2 10 ml TIEAPALEATo72%%, 100 ml AA AT T 22T
ERL, ICP-AE (Thermo iCAP7400 Duo MFO)IZ X 538
ST S L TR (ppm) 1572, 15 HAVIZIRED D,
Fbf SN2 Cr 35 LT Co OE R >R, FRHURHE = &
IHEH RS Mo SPRICx T 2% &2 7 vy N Le(X
D). BRAEA T LTI A B OFET A~ HEH B DT 4 I
ODOBELET L fFD=aet™ (24 TUTDT, DRk 22K
D=, ZORD k O, WO TR & 72 5. b
FEOIFEITHOVWTIE, Tsukahara ©(2005) #Z2M L7~

3 BREEBEE

PR, XLy hOBEEITERD DR o723, 2016
FEOFRRTIE, ~—T— A0 OEEOERA 30 Z7LANIZHE
T U2V MllfAR(15-501, 15-506)73 8 > 7=

LRt 91, BEEs~—h—D Cr L, 1FEAEN
ML & bICHRH SN, BN D OB 07
fo. MR DO~—h—1%, 1ZEAEETHEREE LD
R ST,

T A F a3 U O FEEE ORI BEOMREOIE Ok
1, ST STV, K (80%LLE) Diikil~—
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SHENSEEZ Y, BARDSERRE 0 DB S L TE R ORE S
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HEBAIR SRR, (Bl 15-s01 DRIERERE T
Cr: 7B 37L (REMOERESDI—hH—)
Co : 3/3L k EDTA (RBEMIDRIAE DT —hH—)

Narrow canal

s : Digesta flow ¢mmmi: Bacteria flow

haustrum

4==m : Digesta flow <z : Fluid and bacteria flow

2 EELEHOARYBEIH NS 25X (RO 2015 & Y5 HHZ)
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Cr i BB BEE Co BB REME
ErES Cr(ERER) Co GRARER)

= ' ¢ (EFE) GRARED)
15-S01 f(t)=54.057¢(-0.418)t f(t)=162.96¢(-0.083)t 239 12.05
15-S03 1{t)=69.062¢(-0.736)t (t)=43.816e(-0.016)t 1.36 62.50
15-S06 1(t)=49.723¢(-0.518)t f(ty=411.79¢(-0.099)t 1.93 10.10
F2 2017 FE 8 BDBHRARN—=ILINILSAFI B L ERNRYFFERERE (h)

Cr B3 B Co H B3 HEME
EAES Cr(ERER) CoGIRARER)

” ' ? (B GRARED)
15-S01 f(ty=31.006e(-0277)t f(t=234.87e(-0.119)t 3.61 8.40
15-S03 f{ty=1481.2e(-0546)t f(t=124.386e(-0.116 1t 1.83 8.62
15-S06 f{ty=11.529¢(-0.245)t f{t=114.25¢(-0.081)t 408 12.35
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11 A? 15-803 D7 —# MREEA R L T D728 Co D
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I A 7RI R GHEDH 5 IRE) 5 & 2016 4
11 AANE) 8.17 Wi, 2017 4E 8 AAVF) 1.89 KT,
p=0.059 & 72577, 5% /KUETOA B TZRD BN 1278,
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11.08 5], 2017 4 8 AAY 9.79 I & 72 ) EZ0IE 5 0%
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2 BIOFEROMIFEANEE 1 4Ed O IREI ST OENH B
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TWD, falBRERTs L OBHER R 2 —EIC LIIEN L
FEaEIAD U7\ (Miiller & 2011). —#%IZ, & H
RlL, BREATENCES 50 Kay 1987), [AHRICTHLAENE
WO b ET D RN S 5. EEM I, /b
5 50993 =7 VB (Cervus nippo)l TV THEE L
TRV, ZHUCk2 e, 55 TH) 1I24%F 2H) Kbl
{LENEMOWRERIINET 2 fFEERE D L LTV,
MBS HIZED EFRUHRGNRFELEDE Y U THiO BT
Wb, —J, BHEOMEMEE THLH T /NIRRT A
(Chelonoidis nigral\Z >\, &iRO 5 (23°C~28°C)
PP, T EE N OMFRRE DG B (p<0.00DIZi) LTz
Z &R STV A (Sadeghayobi B, 2011).
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7200,

AEIDFERNS, T4 F a VT, EhoEE ClEign s
TR LTZARERMED N O RSy BIED 36 Z - T 2 L HERI
ENjz. Wb LHEHEE LTHREESN DLy MROIET,
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HtE CORKT 2~4 FHEICTET, T4 F a3 VIINHEY
RACHEHT 5 Z Ebinotn. T, EIEEE LT
SNDIEROFEL, TR CAD IR HES IV CA
U AR E S b, TOEEEMTHELE
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Study of Breeding Environmental Factors Affecting Ptarmigan Metabolism

OHTA Yoshiyuki? , MIYANO Norio? , NOGUCHI Atsuko® , TAMURA Naoya? ,
MIYAZAWA Michiko? , YAMAGAMI Tatsuhiko® , MIYAMOTO Kimitoshi® , TAKAHASHI Yukihiro? ,
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TA F a ORI D RBEIROBE O, =R T F a v 2NNV T A F 3 vEET UL, TGS
AT, A, WSR3 2 RIS A 7 LT F = VIRIBI AR & LT, =R T4 T a v RN i E
B (R#P), N KETILEESAE ORET), BIImT7 7 IV — =2 (FIl) THESND 1BLO2mO7 7 74—
FIEN 4, 3B LT PRtz 1 AFRIEE 1 [FHER L7z, A=l T A F 3 D3RR ORES 1 P14 LOUS
FllEhlE GRED M7 fRE 2 40, FHEERES 3 97205 1 » A2 1A, BEHAERIRL7., S5I2, FHOATFR
B 2 S aETe 4 PIOPEIINCONT 5 ADOREHLTZ, Z T, EFRABECBWCIFE=KR T/ F a7 1
POPEZENL LTz, fE F=Ar 74 F a3 voPhy L7 F= IR, BRI LOA Ao AR
DFZEDGED B, KT CIREE L 0 & < 2R E A Hhvie (P<0.05), 1 HOHABEROBEIR CBR =i/
PRl D7 L7 F = VREBHGIRAT & [FRROAEZ 7R LTz, 28 & RITO A =LV T A 53 U OAZEOHRM) R 2
LT F = VIREEHE O CIIRITOHR TR E L EF L, MIRHOS THEAORBZFE L Q5 FECl3dimic
FETTe o T, MIREREEN T A T 3 U OGS EE MIE T ATREMAV IR ST,
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HY, BEFEARILSR ST, BAET L [E U s
AFTEHDITTIIRNZ LTz, ERICosREED%
BN L DB~ DRBREBNEIC L 238 Ve, B4 T LR
HETCIEZ  OFRERDSIAET D LB X BV, DT,
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WETH D,

VTAE, BTSSRI N O 7 LT = R b R
FEDHIZ Ko TRERIREREBEHE L (BRI,
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EAER STV D,
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%9 2 CEHETHD,

LinL, =Ry T4 F a DIEORRIRRGL M HRE
EITE Y ERHIIRIC L 0 R FBRC D 2 L1

TEARVN, FIT, 77U —EARECH A BN I
il (L), dKETILEA2RE ORQHT) B X OvE L~ 7
V== (B (BT D7 7 v —ERoEsHE
WD o U7 F = VRO EENC DWW TR S Z &
(280, REFe=4 1 o 73R B il 7 G
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F7o, MBI T RS & LA Th 2 DITH L,
RETVEIHEH CHBSHGEEEAMAE L 72, ZAUTKL,
=R TA T a UOENIHIZY, FEHEINTOBREDTZ0
2, & CoHHAN— VT A F a7 (Lagopus mutus
hyperboreus) HMEAZI, WO ILEHITH 228 I LE)
PR GEF) IZBWTHEEIN TN D, 22T, bt
TANR=WINTAF a TN TEAFETORGTE=4 Y
T EIToT,

2. MHEBLUAE
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IRM4 (U =2 X VEERE)

2R=—FB LI g AT UA ([ — R,



Z A4 F a v Lagopus muta japonica DGR 2T 2 BB EERI O

7) faw

KUTRLIZEY, EREMRH= L= (hr Y —
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Crn/UA ratio

10 —a
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W RY

M1 5 F=FRr74Fa vodHits L7 F=21
R (Cre/UA ratio) 2351 5 Z=EiZE 8O H1E
R RS LR (LEF) 4 %), THAZKET
IR ORI 3B L OE L7 7 I U —r3—
7 (&) 7TPOEEFERE. ac BEFSHT
HEAEHY (P<0.05) .
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3. BRELUBE

FEEEOFE 7 7 U H—D7 VT F = RO
FEEZR 28 OrL (®1), KFEES b ABOET
L EBITETOER " & ba>THER L7122, el L7
F=UNREEE, B, fESITE LOH LEEESITORE.
TERIZIRBW TR & S HAF CREENRO b, A
DATEREB RO DI o T, £T-, KITCfhEEE X
0 & < D OFERET A B (P<0.05), HiF & EILORT
KERFEDFRD SN2 T-DITH L, KETTIE 2 B
XLT8 AalrE ] THEEN RO b (P<0.05),

7 VT I = VIREBIC DTN, SEOS AR
F—E IR 5 EAEOEE)E I/ E (AR
K RHRIAE 2 DT 2 BEOAFRIREOENC X D
AAEFICE D, W R T SRR B2 R 5 72
W, ENENT LT T, JLTT=2 08, YEIEN
B2 2 LRI AHI8HE ST D (BRI,
2017) . AEOY 7N TR LT b Tiden
T OREHIE I TR~ T2, EEOT T IVNDSHT
BT, 7 VT F=2RKRRTCE Wb E MEZ R LT
L0 TR (¥ 2) , —MRAREFIRIZE TH DR
FROPEIERAME > 7o, — BN AR RS9 A7) SN
% (Yoshizawa 5, 1997) , —H T, AROWNIRT 28
TIHBmH AR B L, BYEAME 95 (Sunagawa &
Takahashi, 2016) ., SAEIWREED® D7 LT F= 4Rl
%L, FEEREHA G b 7= e (A SO 2 Rk & 0D
PRI N L2 &, KT fth 2 FfEO=FR> T A
Fa DT VT F=URERDZE T, KLV L0 A
7R, NRPEOBERIZ L > TRIE - Sz b o L
ST,

—75, BRIDT=4 Y o Z R CIIRIT ORI B ERC
BT, ST LTARR TR = /L —1keal 24720
DEEEED 0.74gkcal FET, Ziud AR
(0.77g/keal) ZFAVTWZ EBFB I OEILE ZHUT LR
B2, UL s, ENENOfEE AR 2k
IRESERY, FEEETERE Ok S h D Y- Al
WRAREH G L, KET LT AR I S 22 & LB
HFEIDEATHDRT, AL E IOV, B
LR XA ENDEAEOENFE L TH-TH, M
W%, BAEITRREIC X - TR B AR 2 F
DIEPMBATNDHDLHY, RO Z LIRS
BTIEEDZ LD, BRSO TH L FTHEME S
2D, Fiz, IHETHE, ERNTORRGETEE L
T, MRS LOWRUSRDIEING, =7 Y Y —LDIHE
BERLEINTNDAS (Wang 5, 2011 ;Kim 5, 2016; Yang
B, 2015; Yanga 5, 2014 ; Beckett ©, 2014) , Zil
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X2 fEF=hRrI7A4Favodhts v 7F="
B L OYRMBIREE BT 2 A B OB RAE L.
TR 2g % 3mL AR L7z HiGORE T, &
1 EErEhE (LEF) 49, HNCRETILEEAE R
i) 3PS LOFELTTT 7 IV ——2 (FI) 75
DS AR

DMFEHERLZ L IC R B 120, <7 nENRI LR THE
ey VY — AR THE R o 72 RNA 2517 Mo T
D AREME B AETE R,

Z2C, 1 HICABEA oISk (23) 725
BB SN E 5 LIz e 25, BAET=hRr T4
FavDs VT F=URBEINE 0864 L7220, FHI—ER
TCIIRBRREAMK S, KITE RO R LTz, ZDZ
k#%,km®:$y?4%avmﬁﬁmmﬁ$T@ﬁw
(DI IREBIC 8 2 EHEE STz, ZHUnsEREIO BRI &
HOWPEIFRT D12, YD 230m 1T EREE MR S,
8] U < IHEHEDOT AT ATV D A= LT A
Favk, KITC=ARr 74 F a v LRRICEE ST
DAL T A F 2 U ORI CEAEAURIBROAZOFEH
W VT F =R =2 ) 7R T, FIEATHY
(IR CRA A 21E0 72 L CHAMOEPN E1T ) A/ —)L
PV T A T a UEEREE RIRBRICfRE T 5 EFcoT=4
U T b 7ol TORER, L TODAFE & KITORH
THEHILE I TE R o208, A=V T A Fa
THH=ARTA T a T EENT VT F =/ REEHIE
BT (X4), LYK CE-Tz, —F, FEEFTiE=A
VIA4TF a VT LT T =V REER A 2 R L

28

B MR - BP0 Hor - B E - B ST - Lk 3.
EAS BB - U Zpod - S BAA

- EAI| BT

3 HBICBIT 7Y T
1T ET A F a oA A ER. (EEOR
EfFoC, FERPEM A BRI LT

0.40
0.35

= 030
g 0.5
T o0 bae
= AR
s e KEARAA
a8 1 — KR AAA

0.00

Cre/UAratio (mging)
o
-

0WH 1128 14 28 34 44

4 KETHSZRMT LR EERS L ORE A L
BIEID A=)V LT A Fa v OHEH 7 VT
F=IpREELE (Cre/UAratio) DAZWOZEAL.

BMEIMZ IR L, 2> OFEPERRCOED Kb i
F2),

KEEKRITTHROENTZ 7 LT F = VIR OZTNE, #
FHOHEI AT 2 TR b O, KETCRERAIC E5S-L,
FANZBWTIRINZ E D LRI A N2> T, — T,
PO L BRI E VA AR U A IRITIBRE FICRN T
I VT F = URBBHODENTRRD BT,

KMy LD DZEDER & U TR I E T E 220
0, B LT T = R SRR D SRR B
HHEAE/TINF T E AL 3 ERETEDST (R
A, 2017 ; Hasegawa &, 2017), =K 74 Fa v Th
A LT=OWNRIBRECTH D Z Einh, BRIV —It
PSNOBRDHAES D LHER S T, ASRBROfEFTIE,
BRI —EIZR2 D LHEEINTND B0,
KHTHFECAEERS 1kg 24720 D=L X —E BN 2
LD, TEHBTFITI BT DR OS5 EFRRE
DHODFEL TS ATREMIEEE TE R,

UL, —CERBINEROIHEIC OV T HEETE 72
VY, HBEEPZIINZ &, KT &R THBALHETED
7 VT F = R O 5B o BRI TS B IR T
WEHERRS DS, MoOBRERIEEA & LTI kAE L



Z A Fa v Lagopus muta japonica OGN 2 Bt ER Okt

#2 BB EEERICIST D v AR ARG G LTI A= LT A T a U OHRIIR S L.
jiara JVTF= IR CP/ME
(mg/H) (mg/H) (mg /mg)
R 3.16 325 0.100
Z ! 297 29.8 0.105
Lff1d 2 PO
TRIERRIERS LR PERIR ENZETF b, I
ITHEE SNADOPKRDOEETH D, BIERONEFI T SEXGRR

% LED O C, R 2L OB~ LB AN B
DIFFEIMTAD L D720, FREHESEIHY A L7 L
(TR D A REME DV RIR ST D (Rozenboim 5,
1999 ; Zhang &, 2013) . AEESCKUTEIIEOJEITI A
BB, HDANT AP KINTRN TR TH
2 FREMEIAE TE 2RV, AAFILERIT L Y H59 230m £
EDMEVD, ZODOTHEEAC L ST, KRR L
ICHIEODVELD, £z, SUTFZOMERERE LS =
LMD, KETDIE D BRE LRI H DD IR Th H
K& U CRaET 208036 5 &b,

7o, FECEEEENICEWLCAT IR FCHE Sh
TEY, SIMUTORRLH D H DD, LED DF47e b7 H,
kT, FEMEERT AL (TR D AT MVEROZ &
M, D7 &G RITREADNERE AT U &9 5 HR
FeAFELL T D RTHEME R,

EBIC, RERTIFHICLVEMSETNDN, £F
DENRIL 51~133C (I VPEHORERIK : 74 F =
USEERL BME) ThY, [T —HElMETH LA
BIZBIT5 1 AOTHRIRE-3.0C (KEIT  1981~2010
FOWY)) L0 bEL, =R I7A4Fa UNVERMTHS
IWTERHT & 13 & BT B B2 b,

4. FED

T A F a U ORENIEEORAHERUC K D2EFDIT),
FAIBPOSFRAROULEE, ZRffids K UMM o T i
2, MR DWW TR, T7bbAEDY
R LDHTIFTIRNATREEN B STz, E2, TA4Fav
VTIPS & OIEIC LD = FRRRMEA NI L T D F]
FEMEAVNIZ SN CRY (Tsuchida &, 2017), FEEAITHA
ICHDIAENDHEFR &, BHLIREROMIC T v v 7
PEFENDARENER DD, ZNEDZ Envn, FA4Fay
DFAFEI ORI, MRS LU Do LR
WZDWTHAN, ZIUTTE DN RE RO FEN 2R &%
WA 0ENR B 5 & b,
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Seasonal changes in the comb size associated with increased fecal androgen concentration
in male Japanese rock ptarmigan (Lagopus muta japonica)
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=R F4F a v (Lagopus muta japonica) |28\ T, FHT L RO AT 0 U4 R 4~6 Ak E7RD,
I8 EAEESRGET AREH L FHE B LT, Lo TRy 74 F 2 U ORRTENIRITERL L, IR FRE
HE=T N U OFREEFRRC, T A AT B U K> TRET D AfREM B D L B2 bz, T7ebb, =kv7
A F 2 v OIRE FREEY A AT EIEBIORE MBI & 725 L& 2 BTz,

*—TJ—K: S Fawy, A7 RFVEY, ISR, 295

1 [FCHIC

=R TA4Fa v (Lagopus muta japonica) &% H
TAFTavBIAFavRIIET DETHY, BADK
PINORILFHAER LTS, AFROEAES SR LT
BY, TOHERNLE LT, GRS BRI
12 K DA B IORAE: LT B Tng (R
F, 2007). S HICEIEOTE AET L & REIEERE
TNENTERRO=R T4 F 2 U OEEBREZTHL L
Tl OIFETIE,  WIERIRDEKIZ LD 2081~2100 44421%
AFROALF M LT A BHO T IBIAED 0.4% F Cliv)
THLETHEINTEY (Hottaet al., 2019), %A FO=7k
U TATF 2 UREPIVCODRIUIIEFICE L oo T
TWo. ZOX IR D =R T A F 2 v OARIS:
PREOT-DOIZ, BPEIZIBWTETHIHFECH D A —L
sVT A Fav (L m. hyperborea) INEAESN, ffE -
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IR 2P OERIMTON CE T2, EBIZHE—H17
A F = UHGERESCEI G (GRS R B RS
AT, 2014) % 2122015 4E D=y T4 F a v OfAE
DBIA SN, BEXAAD 6 izt CHE MRS 525N
BVAAEN TS, fE FEIHATTS 1T, 20RO
AR S 2 SITHEETH LD, =R T4 FavuD
BHHIZ RO D NN FE BN EIUTY VR,
BRHSIIANE ALK D v ha—rETEY, )
PR — IR — SR OBRERIEZ M 5 7212, AL
EVEEEE=S ) U IT D LA CHD. AT A
RISV AT E 7> DR R~ S5 720
PEBRMIETR DT L LT h o & b RIS IAE R
LD TATF a URORIVE AN D ST
(f1 : Stokkan et al., 1985) Tif, EMRE 71350 HE
D BN IMIEIEICEDI TS, UL, EdRpHo



IR SRR - R - A R - TKIE Bt - AT (S SR BaR - R Ok - A SR
ELA FIER - BAS ot - BP0 o7 - R e - REAT 5K - BE {2 BE ST

PRIIRAZIE, EARDLRIER, Wrals Ko TIRE W &
2%, ZIVHDOEFHIEE~DA P LA LI0D Z EAER
END. TR {EAROR IR L oOmERLERIMINEETH 57
0, Mz T2 VE AEDFATATREMET, SR
EHONOMKEIZLVHIRIND Z LT D
(Goymann, 2005). BIETIEY 2T (Coturnix coturnix
Japonica) T, MIFHELFERDT X 2T m L (T) RED
AT, Zhho T IREIFREIN I 2 2 &3
MERESN TS (Ishii et al., 1994). HEMFEOERTU AL
~OREWENR L, BTMRORBEL 2B CH Y,
DK LOBENES THD. ZDLHie, #FEhoAT A

RSV AR O3 IR 7R L TR b,

TR & W Tl 3T =2 LHBE DR H 2 LT
WAL EFRBERE DHEE S FIREIC /R D B X HAIL TV D

(Schwarzenberger, 2007) .

fABEIOEIER AT D BT, (RIEOAIRIREZIHZ
BTN b OHERT 2 Z EITFATH L. 74 F =
7T, HHEO—D L& UTHEOIRE LRSS Hivs.
=U U (Gallus gallus) OPE &) 1%, KENHY
WED T OBEZTHET H & S Cns  (Ligon et
al,, 1990; Zuk et al., 1995). A=V T A F 3 7ITE
WTh, T OHIICHA IR LR FGET D Z & 03
SN TW5 (Yamamoto et al., 2016). BECTOLPIREANE
THHNCHET DB E LT, e T 4 F v v 7w
MBS TS (Folstad and Karter, 1992) . BYH & 50
2%, T &S Uiz hL— RA 7 OBUEAEL, T
FEDVENNIPEED I 2 & [FIRA S0 IR T A5 | & 2

(Folstad and Karter, 1992). = D7=5uE /1D @&\ D
BN, WRHARESED ZENTE L7, PHEOIREIT
HED b OB T-OEE ML, M) BE R MEZ A RARTT
BT DBEOEIEL LTRSS LB BTN

(Folstad and Karter, 1992). 7% A 9 a v (L. lagopus
scotica) TiE, T DR TA 77 ML WEORER
L O biF 0 o~ ST IR L o T BRSNS IE DB A ¢
TebT 0T, (REDBOHAERGEROEIN, s
17 DR EDEAATAFN 2% £ 5 7t bl
LI EAVREITVD (Mougeot et al., 2006). LLED
Zemh, ZARCTAFa vICBOTS, I LR
DIEERIRRESCBGHASRRABOIRIE & U TR T & 2 mlREl:
BdHEEBEZBND.

ABRGETIE, =R A F a U OREOEGEAEFRINRES I
(R CE 2 X 9ICTHZ L 2AME LT, £T°X
NV SVTAF a v TipeFEhoT s Fry=
RS R O L, LR L AMENDRLE L BiRER X
WL TV B0 EdE LIz, 2O ET, =k I A4 Fav
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IZBWTCHEHT v Fu Y= R oBhe & IR LA
R 5 2 & T, BHEPRIGE L SMEIZS V& DR
i L7,

2 MHERE

A=)V T A Fa DM EFEHDOT L Fad e
TREOENZIE,  FEFEE CREE S CWE2 P (F
WIS 5 S195, S257) , Rkt o % — (S239),
FEA A L@ (S272) 35 X OV LavbBik (5142)
THIE SIVTWTRES 1 FORE5 PA AV, ik KON
FEORBUARIIE 2014 4 4 A5 201745 8 A & L7273,
B H 36 JOWE T H OB SRR L 0 Jde 72 1
TIAEANS 36, 12, 6, 5, 4 T LDFF63 VT
Iz, PRE T CHERIRE 721U SERELL, g E
TV RIS o3 U Cufiib iRy L7z,

AN— NI INTA T a g bR T4 FavidiiELs
W3E A SR 2203, AW CALE B3,
LA (2015) AAAN—L LT A F 3 DTN TIEEES
F OB THRNVE A G LIz ii5 2 5512, BRI
FEDNE < RO G 73R Tt — L7z

BT a v (Anser domestics) (2} C GnRH A 857
HL, TEOE—7 13 Ts 90 /3%, M cfh 2
~6 RBICALN-Z EBRESNLTNDZ L0

(Hirschenhauser et al., 2000), AL Crdkin 4 B O
A& Tk, BRIME R ORI & P40 4 Ky CHREOEIEAT
SR, AT CTE 2o Kb b o7, HEIEEE
FITHHERAT LTz, 4 KOy CERIRL 72380 T BLOT
Y RuRT TRy (AD) REZOWT, EALERUH T
TREE & OFHBIRE A B LT

=R TAF a vOFEH AD B L IRE ERREA X0
Bz, Einfiz 7 2V —%—2 (N14, N16, N17),
EFEYIEE (N10, N11, N13) 38 L OUKHT L EE46E (N18,
N20) THIE STV 8 PIA Rk L Lz, ek
EMARIZT~C 2016 4F 6~7 AITIHYE LIzfEik CTh-7-.

WD=R 54 F 3 VDOIRE LAR
FFRTIIRDA £ BOREDEE
BRE ERNEY 1 X& L=

X1



=R T4 Fa VIR 23T o Fr s = RO S IR AR ZERZ L

=1
MmehFR FRTOVERE O

HWRN—ILNILSAF BT 2ERTR FATAVELUVT Y FORTUSA VEEIZNT 5

FEOTRIUSHHY

P B

PR A

Al

i

A %

0.15 (51)
048 (47) *

TARNARTTY
VAV AN =S a2V

0.71 (51) *

4 (56) 032 (58) **

0.60 (50) *

0.72 (56) *
0.64 (52) *

FEMRIEH > TIVEERT. *Ep < 0.01,

I =R T4 Fa v LB THLFREO B R %
HEIGRESNZ. 2L, KATLEEYEE ClEato
ABist ChoTz. fAHIF UHA~Lry b (ZPC, V=
YRR TS AR, Bmfuke Lz &
OFHEAHIE 2017 4500 1 A 1 H~12 A 31 HTh -7
HIM 3~4 BEERIL, FHE T <IZ—20°C T CrRiRs
SNz, HRE LPES A X0BEL, Eilifir y I —
/8= TIE 2017 4R 1~12 HICI3E R,  EEEWRE <l
2017 £ 3~12 HITIHT A H, KATLHEEER T 2017 4
2~12 BT 1 BBEIUTo72. ks, WiE A AL LT
H1DA LB 2Nk 5mm & L, 1 mm 87
THBTHMIL T ETOAE (rXK 10 mm) TiokkL7z.
M E7 RO T 1Y, YT e —T L% v Cil
L7z, #HOTHLOAD L, 100C F TS 73
0.1g 75 80% A Z /—/V 5ml ZAVWTHIH L7z, &9
TN T BLO AD JREZIIERGENE (EIA) &
(Kusuda et al., 2007) (ZXVHIE L=, EIAJEZHW-
), —kbuR, Uiz Tneh, T TiE 178
-hydroxyandrost-4-en-3-one (208-08341, FICHEHET2E),
anti testosterone-11 « -succinate-BSA (FKA104-E, =X
E/3A1 ), testosterone-11 « -succinate-HRP (FKA103,
2 A3 4), AD Tl 4-androstene-3,17-dione (A9630,
Sigma-Aldrich), anti 4-androstene-3,17-dione-3-CMO-
BSA (FKA138E, =2 A€/ 1 4), 4-androstene-3,17-
dione-3-CMO-HRP (FKA137, A€/ F) Th-o7-.
=R TAF a UOIRE EPIEY A AR LOTLE R
B3 H A2 3 XM (10 B Z8) 125317, BXHOFEE
BH U7z, SHREAEDM A & FH OOV T
TET Y OSBRI L, MBEOAEAERES
To72.

3 #ER

(1) RNA=INLSA F 3 EIT5MmhEERDT VR
A2 VREDLHE

i s LU o T A, M &% 0 A LU H

k(I p < 0.05 THEENH - EETRT.
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TFAICEIR LT-ZERIC W T, 22U r = 0.32,
0.72 OIEOHRERFRD Bz (3 1. mH T &3 AD
WY, A&, B A OFEL g, BHOFEL T
BB L3Izl VT, RSB  r = 0.48,
0.71, 0.60, 0.64 L7210, & THBEREOHBEID B
7o GED. BRICHER TIRELY S AD REL M T
TREDRNCHRY FERIASFRD LTz,
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I 4~6 HIThebEEE 720, ZOW%E 3 DI
Hbide. IE LWL, Eilh 7 7 IV — =2 D N16
BLUNI8 Tix 2 A FHIMNBIHE LAY, 4~6 AITHK
L7220, T AMDIRZIRE L. ko N14 T, 3
HOBRGEULAD, 5 HITHRKETRY, ZORKIBHNELT-.
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(2B B i & 3o TIREE DR T, THRREEOFMRA
Ronf=2 ERfES % (Ninnes et al,, 2010). —
AR I ODRENE, BRSO Al A FT DI
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VB DO EA T (Goymann, 2005). Zilh
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JVE ARG, BRERTDIELS & HRTH oM
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R L7200, FERERLRKICRD Z L Sh
T% (Stokkan et al., 1986). W< ONDT A Fa VA
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WIRCHTHERTE R 2 R0 s, DA =X L EERTH S,

F—I—F A7 vV~ WEREL, —AX T —,

1 FAMNE

AAOHEFORIWIC BT v~ il ko TSI
7 & P 7R, KIZE - T 1885-86 A% X4, 1888
BT EV 2 —AOREFIR I SR i sng &
ZAkMo7s (IUF 1995),

AR (1981 (FAGH 7 + v~ 7R (1) (2R
DERTOMEIZEOERL TH Y . I AR 2 hE R
(SPEJE - PRSI - BT © 7272 L. SFREPAE O AL
ETDIHUIZRNE D) LAHERERE (HATE - /NI DR
FUFEH+KPNEE] - HIbE) (SRR Lo, MR T LT
TRERIOSFRE - WA ATPIEED AT 2 %ﬁaﬁ
X & AUEREEDS KR 2 )3 53 < % THEdhIX )
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WXy Lz, SBIC, HEEAHOI AT~ 7~ O RBHEES-
(Z XD AR, ¥R 2 A PO a O DA L HER
AROFEVERBENC X DU, ZhEIUR LI

bR (1957) 1R, HImMRBELRR AT RIS LR 6 b, B
BDUW DI DEFRRIFEDORIIT & &L DT 7 + v
~ 7 F OB IREIZAD LTS R A AN T, 2D
E D7 Blmn e AHICTHIE - HAEMIFZE R L (Saito
1961-63 ; &R 1962b ; HIF 1973 ; 72 &), MYEHERID
ST &S BAFHIOHER &\ O W7 AR & 4 &
7= CFAK 1966 ; Hirabayashi 1970a, b)),

1970 FRUZ72 5 & BRI (54L 1980) 12 &DWn
"C, 1:5,000 HUPIX A SN ks L O ME R R L= (b
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W7 4 v 7Y v —7 1976 ; SeHIES 1976 ; #iK
1976 ; K87 « k1L 1976 ; /KEF 1976 5 P18 - 0K 1976 ; 72
8o ZORER, AR HEREE ORI S 41, A
XSy, HERERZSTAVER ., HERRAHhOOFEIESL, 8l A 71 =X
L2 EWEE S (TP 1977 5 Takeuchi 1978 ;5 /MK
1979, 1984 ; Yano 1989, 1990).,

1990 AFRDIRRICIE, KAULA (RAR 1998 ; KEF - (e
1995 ; 70 &) b CINRIEDS 1992 5 AL - KAk 2006 ;
DIEEEAD 2011 ; BAHIED 2019 ; 72 &), MURHER (B F
1985 ; FRAIEA 1995 ; BARED 2003 ; 728), v —4 %
JEFE (PEAT - (R0 1991 5 3511 1996 ; (RBIEA> 1998 5 72 &)
IO D RN LT, TOfER, MR - o
BRBT - HUBIRL me 272 &, HEREARIOFEES 23S
FETABEL CRRAT Sz,

1990 FAREARRITHE S U T2 Sk EE OfRBTRIRIZEI X, ZALE T
W2, ERIICE L O BIND Z LN o T, £ TR T
FARICO > CERESN CEIERERICH & 30T, B
BAERORET - HEREFAR - HEREBRR AR 5 2 L& 1 O
ArE LT (K2), SBIT, KNI OBIFTE~EE
JEAA AL AT JOSKET TR/ ) RIS A7
FECBET D=/ — 2 M4, G5BT + v~ 7 FmE
BB DB AERO WEREAE L 2 OEREBET S
ZEEF20HME L,

ELITHE LT, HE—7 = AOBREIA (Vail,
1987; Baum and Vail, 1988) — LIt F kA B eustasyl,
HAED IR &, EHEERR L ORBEES —0 5 b, 6
T A v I T O BB R E Do Tn & A
BINDH SIRA—H —D—A K L— L R 2 5k
DHEFEAHOF WA 8 L CHfiFT 5 2 L Th D, LWV HD
& = RZ —DRZEPEN ST, HEREAEICRIT S
TENGERNOEE 5 ZIEIT/UL, HgikicksiT 277

k=2 AEOBEN M /2 D7D Th D,

2 HhEBIER

BT 4 W~ 7 B e R AR R X NNE-
SSW NN, A BT3B B iy (MK
1E0> 1992) LKNEF (Yano 1989) 12— /r&ns (K1),

T o SRR LR/ P IE D 7 ) — o 2 7 KA SR

(B12) WESHERE L7z kLAt s UTRAEL, 20
PR TR U7z 2 L B hfatct; (B 1962) & BHIFHE
2, It e~ et (13.5-4.0Ma : JII%F 2017)
DAEPFFEFENRIIAT 2 250 F—2E (HEEB LIV
FrJH R—24 : Yano 1989, 1990) 235720 | il K— AL
HAaHT L < _EMY Roblsaddle]l & L5 (1), ¥ Ruidds
JePEE O HH A [half basin] & FHGHO/ N LA
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572% (Yano1989), A& Cl, JEEHEREHE (BIFTE - &
K 23 R— 2t FICIHERERREE A TR L QU T, BB
B Ik & A RmANLEL LA L, NBIRTE SR E
#fimldetachment surfacel (272> T % (Yano 1990),

3 o SRR O AL P A E D KA I TR S R
Frit~FA ORI ENE < HERE L, 2450ofgdh -
JEAMEG L CRBIS AR A TR LT D, FZEZR IR}
TR AU B IARISR T - S F-3ei - B EZRE & K,
JEASE D TIEAYAY VBB A R B2, Vol 5, FH
AN AR | BT =LA OFERFRME AR L. il
iE A5 (Yano 1990) .

5k U7z NNE-SSW 50D =36 o 5 & /KN O HERE
BT FE ST BT, FEHEE (K 2) (RIS
- WG - ARSI 212 b, AN
FHERIZ 30T 2 Sl — RIS RHIE S IR > T ik
HEESHREERR e 2o L O D NRIED 1992), 20D
E ORI I HERE 2 & AT -PoRT HoR LA O HERE 2t &
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A7 4 B~ 7 FEEMEI I D B BT R ASE

BT - TN « /N e - it - BoUEic Xy St & e (R
B 1962), AREICIL, AGET 4 vt~ 7 EEkiC
PBOTA B CICEB SN TEAEEICL &S0 T, |k
HRTERORET - HEREEAR - WERBTAEA E Lo, IRIE TR
D IAF LA & R LA OFITFER A2 T, Fh
L& 2 Da—2 % —ilifk (Haqetal 1987) & i/
RRCERR Lz, SRS, (TR b - Tk %
BIleo7-Yano (1989) (ZL7=A%, B¥kHIEA (2019)
BLUSIBRELI-NILELZ & FHRE L LTaNL7:,
ALLE

BE AL AE P O TN LIS Z Fo ORI A S AR
LIRSS HEE R, A BNILIE - BiliAfE « \EALR
JBIZXy&ivd GER 1954 5 /NKIEDS 1990, 1991a ; #EH
130> 1997), FEHEAILRB IO FT FRICE D &, A3
DITFEHEE (NLT) . BT (N.9) ThD (MR
137> 1990, 1991a, ; BEFIEA> 1997 HEA> 2019:1X2),

[/ A i ifa e T e e S 317 2 N = Sl T v N e
%, HATHEIEIRF O (P30 1979 ;480 1990 ;
ANIEA 1991b 5 A2 2005) | AT HORERDfE (A
SCED> 1990) , RIS LIHANZONILE - BHARE - AEARE
EINBITHOR - TR FLEAVAS EEH L, B OIEE K

R IE O R L 250 % (BRI 1992),

TS ERRERR D TSR 5 HNILE - BlARE Tl
L]t T OTANE IS I NSy AN (X S AR /i¢ SR AwiiT 1oV a e
WD T EMD, BERIED (2019) (IE ARG & D
(L& % BB RO T EE Ty & L CTiREL, 20
RRICLEN D & MIlbETesilE (82 210m) |3 -
W - WARIEEAJE « JEs b b7 ERI kA2
L. BT DHEE A 5IC 2 D=y MIXsr &
N CNIIED 1990), BBABERCATE (/S 1400m) (335
IRDFE NG EHIRI~ TPRIEIKEI G D720 | 2L MaRe
WEIE HEAHAET 2 (HEAIED 1997),

SIS

PRSTREIL, PEERORERIE SR L | [RIRERAR~FE AR RERIC
HDOPHEROIERR T ) —2 2 7 KIPEFE TSNS (¥
2), HEB SN REHEEE (LHTHZE~RA FTARA~
o JFHT) 13 11200m (CEEL, JEGE L7 fERPIRRE DT
OICREIZIAN Th 2, HEREEIL, SArEBoo L b
AR ORIRED FT AR 15.8Ma XIS R ATES
FRIEIZPEMN L7z N.8 A fLiR (Kosaka et al. 1998 ;
LIEHEA> 2004) . 35 LOWFR=HERED Miogypsina (M.) koti

(IAUFD> 1998) IZH DN TND (K2),

P ORYE AR I X R LR E s K OVAIK
HEAALRARE L, i Tbis L O g HED G187
O SIFFMEAFLRDENT 5 Z &2 (LUEIED 2004) |
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MIEE, 74 >~ 7T g AR L OO & AR
HHE L QW S HER ST D CINRIED 1992),
BlFfE

B TR DR D LU B S FR O BT B A
DERZEAR L, PR B R eI 1 B s v (F
Hi-B 1966 E/E 15-30m) 23534132 (K12) , BlTRE i B
JEHED LI N8 50D, 2D FATCiE N.9 MDA FLHRA
%145 (Kosaka et al. 1989; B 1E)> 2019),

BT DJEEIE 80~2470m T, HA~HFRIZH</D, WEE
DIEAGLRT S X ORVERE TR S, AIREREC &
HEGEI AT R 0 VRC BRI A7~ 3 (IER - kS 1970), H
HR AR B A AT FLEREA N B ¢, AT H ARG K
DS ROMKIZED BTN Z L 27T,

ROV R VR A DS 3 AR OO S gk i
TEESCAT L TGS DIETET D, VIO TG O T
13X =B MEDEIES BRECIERES - 2L A KR
ICEDEBIEE 2 ED D725 (2R 1991), 2D OWFIE
PHI~F ¥ KR CINRIED> 1992) (AR ERHERS AT,
FUEBUED 15.5Ma DL —r LV ABERTHAH (M2),

BT RO R — @ MO 3HLR) S Argonauta tokunagai
DEEHT 2 N A 1983), X0 ALz, ey V7148
Calyptogena sp. %% FE 9 5% (Kanno et al. 1998) ~#¥
K CINEEIED> 2011) OFE I A R LT R VA R — R
A& = TR Al — DS RAET D JRUA PRI PEDTFIEEA FL R
{bA1% PF2~PF3 %, AIKE T /{bA1E CN4ba i
AT EEEA 2011), ZhSOEHEXIar TRk sia
DY —r | (B 1993) T, 13.8Ma D KL &5
ns(X2),

Z D AL JEUECIIRR R EAT FL B S22
TE, BTN IEFCRREES R L ONIUEA 1992) . Z OB
7 N.11/N.12 @ Planktonic Foraminiferal Sharp Surface
(PFSS : ¥4« #F E 198DICHES 5 &9,

EARE

BHIlF—E XA MYSTRERENG720 | TEE HHo
2 OOEREITN TN IR AR 2R L, s 5T
MEVHKICHD (K2), FEITHMEETREE (BoE
J=2 1650m) (2R S, R CEES DS (/S 10-65m)
DI BHET D, BHITIEEESAE LTSN G5, L
T RETEAE (R REE 1840m) (IR i, RUE
% (B 10-200m) - BYETEEASE - JeE/e ED b,

FHAJE DIy AY A AR 7 Hik D Barren planktonic
foraminifera zone CK#& 1978) [Z& £ W\ T UNKIEN
1992) . BB FLIEAFERITA B TR, AR AL
HCIIYEREMESAC, ARERINEE A SEENT, Ak
DFEERAIE T, SNETEERDV D IRWNEI BRI o7 B2 B
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no UNRIED 1992), HHE L LT&:L HAE T
SRS 13.2Ma O FT AR (LLEHE0~ 1984) AV &
s, L%K@?ﬁ%ﬁ)%%ﬁ%ﬁ@ﬁ%ﬁ%%% Kns 10 7>
5% 6.740.4 Ma @ FT RSN TN (Il - B
2006). IE LD bEEICR> TS (X2),

A7 v AR HE AR IS T EHE K YE I HERE (R 2 AR
DYFECRMRHAER) O FLE B e )2 2 L 232 < I
FRHE R L Cu /e (Takano 2002) AR Fife HONC

HIREEE

EEROFEEmRIZFN T, 12.5Ma 3L 00V 10.5Ma DY —4
ABERTHD EHERSND (X2),

INIIE
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VA -
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A7 + Y~ 7RI S RO BRSO E

JZ 770-1100m) . 33 JOVKHI~ FREMEAfS - e A &
FHOMEEEICEE (BT 2060+m) TS D, -
- Ry (REH NS OISR P 5%
I ERE B (KM-L) (3, 7.620.2Ma @ K-Ar 4F0A75
9 (LM - /NI 2006 @ [X12),

HRACEEI TR AT 5 B, 30km DOXHICRSILT
BT DIRCEE~T A A NEKE - WEEOERE T

(Akahane 1982 ; /Il « 720 1986 ; #447K 1999), ==—/L K
o FERORREER S D, THIEETHE, B~V L
LR BIAL AT D adekdioa e (8% 20~0m) 137
U hTa—a=y hemhbiv, BT B EETRYEE
Bt S (Takeshita 1974, 1975) (Zxfth &b,

VEACHEER S DA B 13 7.5Ma @ FT A (LLF1E0
1984) & 6.310.3Ma @ K-Ar 4% (FaR 1999) 23, mische
A BIX 6.120.4Ma 0 K-Ar 4% (O - /8] 1986) 23
FIENRE SIS, FEIR Bli~hilitgio s X2 7
NP A ST e S X ARG (Ndp - 811137 1987)
ISR & i EYINEDS 1994 5 F11 1999), 6.84
+0.50Ma (IMRIFE) 1993) 72 HNC 7.620.5Ma (fE71F
7 2001) D FTAEAERT,

BENFD (1995) 1 HEZEEORIED 2V NIPFEROfEHEC
6.3Ma D> —4 255/ (Haqetal. 1987) &L TW5
3, HEAE - EEE L O SIS T 2 WREE b b
%o IDIT, RIMTARI CIIRIE LBEARDARTE (LT
JEFRXARE) TEROHEYE (EE) 1995) <0 -HEYE (B -
LR 2015) ICERE SILTWD, WL InENHERY ©H
52l b TURROD Y —4 v ABER & OFRBINLETH
SN, 6.3Ma D —7r o ABERAY IV g EHY ST
WD DBEINLES S Z LIdHETH S S (X2),

NI B, FEERBRZ, 7 7 T VX HEOIAIEES
WEEE (= 850m+) L5/ ERbAIEE E (EE 350~
1500m) (CRF=D, FRIREITHEN T — 21356 T
WRWS, Bk L0 | FUEIICH LS vz — o o AR
ROEMIT6.3Ma (Hagetal. 1987) EHHILTWS (A
139~ 1995 ; B9 - 7M1 2015).

HirE

- IR ORI EAE L HER)C, HRE R ik
TET DRI EE KA D | RO AL R T
e s - S yEns (M2),

TERIE, HEREEADEETE (2100m+) 35 K OKHI e
BRI &> 5 m e (200-1450m+) (2R S5, HE
AT D IOk (ZIEE) 134.2+40.3Ma (I
JiE 1989) & 3.5+0.3Ma (KEF - {&#E 1995) @, Uk
\CHRIET 5 R 4.320.2 Ma @ K-Ar 4548 (GE -
Ky 1993) %9, Fio, mMFARBROMER-BFTER -
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TR T D R MEREI A ) D1 E 4.2 0.8Mads LU0+
0.2Ma CIMELIEERAE & 20> EAFOEIRCS : £ )1l 2003)
725 ONT 5.16%0.12Ma (091021-3 [/IMELIEEICA & [F]—JE] -
RAKIFD> 2018) D FTAFERDBZ BN TN D, HEEHE Y
ISR TR & b e THOMUREHIIRE O SRR ()11
1996) HEFSFERLCWT, ZOBYEC 5.0Ma O K
L (Haqetal. 1987) 2SiRESND,

HRERE, MR~ Bl B2 L B LA A TR L
TR KEEENE  (500-1900+m) 35 K OHEZSEIRICH 5
IEHRIREEE  (80-600m) A H7e%  (REF 1981b), FeALl
R PAUE & NESBIRICH V| A CIRART
JE~T S ARSI B Do A L S SR
HIEE L2 AD>6 Spongurus pylomatics % (4.5-5.2 Ma)
OB AL RSN ORIL - 2R 2006).

ENTR BITHYETEA D b 7 D3KASIEERE (70-550 m)
CHER S, FEAILERIED < B KIS ORI CIEE.
HA SRR C 225 (REF 1981a), SKALRIRER T
WEHE D B PE M L 7 B X S pylomaticus 5~
Cycladophora sakaii i i (2.6~4.5Ma) &L (AL -
FAR 2006) , 0 HALofEMERCE OT10 O FT 44X1% 3.6+
0.2Ma Th 5 (EAIN 2003), FRALEIIE HEOFEEH L
7oA FLI A N21 % Pz~ 3 (Tsuchi and
Tbaraki 1988).

ISR < BEH T 5 K3 - RESFEMRE (Yano
1989 ; Kitf - FFIR 1993 ; KAk 1998) D7/, IEFRIRIA
B CREF 2001) CilzHA FLH (Tsuchi and Tharaki 1988)
BT (K2), Zibid, 3.2Ma O AHFHLERIHIC
BRSO B AW DAL 7 + v Y~ 7R £ TF
FARZEHRLTND (REF 2007 ; KEFIEA 2009),
BAE

BYHITHE - BEED D72 2 HIRHERSY) (BJF 800m+) T,
—HD PR AR RSO Hbid (K 2)., A
R LT D N SRR RO BEEHEREY ) B 7 D EEIC
XiyEhb,

T AR HE (RS COBUEHR TR Y I B & S4u T
WD)DAFAUAD Sr RN ALK 4.7Ma 205
T CEMIFA 2015), FEE~ BHEIZEAET 2 T1 O Ef7,
T2, T3, T4 EEED FT 44 L LT 2.98, 2.28, 1.96-1.99,
1.52+1.70Ma (&1 1985) 7% T4 HiX1.6+1.1, 1.73%
0.09 Ma @ K-Ar X (Mg 1989) M3HiE S5,

THEE O T ARSI ~ T AR ORI A AP
L. LA M AR 92 s (B 1998), 2.5-3.0Ma
EE IR Cho7o 2 LA WEED, MR o oIt
T IVT ADIHTH = FREEETAC T DEEME S L, Sl
\Z RS B, AT VT AOMKGEENS 2.5 Ma Rifg)>



REF FlfE - /N SR - ok BREE - TR B

5 L7ZWNCBEL U722 £ &R L (Yano 1989), LT /L7
I CifRA S vz P ECBRRAEEAR (FRILNEAN 2002,2010) &b
TR T D, MRFON) 1 HEkH T~ 35 Gk
7 2019) JER)IICTH -T2,
2HE
EIPARMGHEIC TS0 b - 1 - WO EIET,
MRS ¥ MEAEHET D, BIFEICHAE (EK - A
1997) 3 AKNT APm 77 7% 0.31-0.47 Ma @ FT 44t
GWARITD 1998 ; #iKk 2003) AL (X2), REfHNC
AN HERS LT BT ORI T 5 R 1995).

4 KNFHPRFEREFARCERELLIRE

AE 7 v Y~ 7 F IO LEHAERD S B, L <
Z—E XA MEA~TREHER A - HEREEE I Z Ly,
Z 2T, KPR SR ORISR P DA A LR TR
L, AR BB (M 2 OREEREE ) 255
Do

(1) Yo7V o7 LotmbiRogor

BN R/ 4® 7 v a v b 2 ARy MIBWT
TREHR S 321 AEAEER L (X3), BT R v AkE
T HEAGH LRI (Z2E085E13, i 300~400
MEAIZE) Uiz, FElEEA LRIz L, A
ALHRFFHE REETT T2, B8 7 3 a DO RIE, B
AR LI OORHRL & B, IYE AL OMEREE SR, B
FONEIEEA LR O L SRR LT (M4), £A
Ay MCEH LALLM EAIER 1 0L B0 ThHh D,

(2) EARSLORRE

PEHHINIC & & SUWVTIRD 8 SORMEZZRE L., s T
FEIT 2D 9 BHThH o & BT LIREE 24 250
BT E ST (RAINEA 1989) YrghiEOHERIE &
Uiz, ARG, B - 1055 (1986) (2 Lizhi-iz,

PNHERAHE inner shelf [iS] 0~50m
HESHESET middle shelf [mS] 50~100m
SlsAET outer shelf [0S] 100~150m
R upper bathyal [uB] 150~500m
R NSl e

upper middle bathyal [mB1] 500~1500m
AR Y T

lower middle bathyal [mB2] 1500m~

Haplophragmoides-Bulimina &

"Haplophragmoides'l&, Bulimina striata d'Orbigny,
Cassidulina norcrossi Cushman, Epistominella pulchella
Husezima & Maruhasi 2378 L, "0 ERRIGRAEEIERAA L
R 25T 2 LRI B, SRR~ iR
W B [uB-mB1 OHEFEKENIHEE S b,

FYEELEATLR (Arenaceous Benthic) #5
"Haploragmoides" spp., Cyclommina ousilla Brady, C.
Japonica Asano, Trochammina spp., Thalmannammina? sp.
A, Martinottiella communis(d'Orbigny), Bathysiphon? spp.,
Plectina nipponica Asano, Goesellaspp. %z Wil & L7-iVEH
BB LT D, ZPET DRIV E A LR L O CEE
NDAKER b & DO THPEIRIEER T [mB2] OHERS
REEDHEE S LD,
Epistominella-Uvigerina-Cassidulina F£5

E. pulchella Husezima & Maruhasi 7376, 1$E AL
DOREFCHEEEFE L 720 TD, 130T "Haplophragmoides”
spp., Trochammina spp., Uvigerina akitaensis forma yaber
Asano #Huls& U7 Uvigerina &, Cassidulina norcrossi
Cushman, C. japonica Asano & Nakamura Z#H[r& L7=
Cassidulina &, Melonis pompiliodes (Fichtel & Moll),
Valvulineria sadonica Asano, Pullenia salisburyi R.E. &
K.C. Stewart, P aperture Cushman, "Globobulimina” spp.
EREPET %, JEEIRNC ST D K pulchella (2t &S\ CH
HSERAET_E (mB1) OHERREE A HEim S D,
Miliammina-Martinottiella B%&

Miliammina Asano &  Inomata,
Martinottiella communis (d'Orbigny), M. nodulosa
(Cushman) 7 £l FHHIAT ORTH —RICZpES D RO PEH
FERE, 2D OWEAFLIICINZ T, Epistominella-
Uvigerina- Cassidulina##$ & RO IR EZFE 2 fifE+ 5
Z &, HEEEE L (mBUOHERRGE S MHEE S,
Ammonia-Epistominella F5%

Ammonia spp., Elphidium spp.7: & OB A E 7%
& Epistominella pulchellaHusezima & Maruhasi [ Zf V3 &
NN OIRERFRDOIRATE TH D, WIHomEHD
WAEIEE BJg I ET D IRE D DI S AU C, iR
RRIEBIC K DR R T 5 LTS D, HERERED X
R [mB1] & % B, O Ae o 7o DI
D OREPMEEIC L D ARt & 5,
Cassidulina-Epistominella 5%

Cassidulina japonica Asano & Nakamura (OFEHSERE A
Epistominella pulchella Husezima & Maruhasi & 455192
ZLDMHETH S, C. japonica IXVEHIRITOKEGE 200~700m
TR L (0985 - AR 1986), E. pulchella ©2769 5
T & E | HERERE TR RS 1 [mB1] R S D,
AR O LEEYE I BN D Elphidium JEASEIE
L. gy BlNoES\WeZ & Arisd 5,
Elphidium-Epistominella B

Elphidium @13 &M T, ARHEZ R BT S

echigoensis



B 2 W~ 7 B AT DRI AER D BT ASE

K3 AHAEMTRHOERtEI 3y - ARy b hRIEELhIERFT (FESIR 20 5HD 1
B MEE) [RE) Bl B, FEYER : 2.5 BH0 1 EF R [24)L])
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K4 KAFHRIPOWGR - FSR - LR -

FERIETH Y . KIEIZ
BEAMAIET D5 AT IR A SR eD THER~FMERA T
B9 %, Epistominella, Cassidulina 75 & D=8
PHEOIHEIC S &< &, HE~INTERIFT [m-oS]DHERE
RED RS LD,
Elphidium-Cibicides Bt
Quinqueloculina J&, Elphidium J&, Cibicides J575 Ll
PEBOIREHZ D5 2 & TR ST bivd, (& A LD
A3 50m LIRITAERT 2 60 Th Y | HERRGE I
[iS] & Flr =415,

FElphidium clavatum Cushman X

FxRNeovav2 2
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FEEREAFLRIEE GURHREMIEIZR3)

(3) WERBIDASE
PUEDIEAFFLRFEEDOHERTEIC S & 5< & BIpTE~
M OTEEFOHERREEIIX 5 IcE Lo oD, K2ITRE
NOHERHER ERGT D & WEREOZEEIRO L IHER
ha,
BIFTEA
BNJEE X" rE )7 RIRE K 2 F8iE 9% Hopkinsina-
Gyroidina FEEZFEH L, FHEO-LAME, FKHOPEERMEC
KL END, T ORI LA s ~ R _LED
[UB-mB1OdEkiEZ R L, RIS ~E O 2K %



AR A Y~ 7T B CH LT DRI BT ASE

PREKIC D HIVTU (BARIINEA 1989),
FARE

EIIRRHR O P RRAETE & T RAGETRERE, B afktko
BIRIPETIEEREE, Wb ¥ —E 41 MAICHSST B
5. HILBRERIY Cyelammina &, " Haplophragmoides'),
Plectina J&, MartinottiellaJ&, Bathysiphon)g%+tL3%
YRR CHER S AL, HBET FEmB2l47~9 (K 2),
BIRFRIREE 2 e D AIKE A fLE Globobulimina J&H3H
TR OBRENTHZ b, WEALLMEST 244

F1 KNFHRERI - )T - ZNRRY FEOHTL
R GUHEERIMIEITR3)

B Ry B JITAmw ~ T ENR A -
sa0s1e01  DEUESER 9005100 HARMWEESHE 9005230 R EL
Tovlepion? spt ruingilari dina alnarana Marinoiaita commms forma T
Cpaizen pusila o valgsis R Crippreilal of, poenenais
3 A
kS
13
A
o 2
Flasting spp. I Cpclamnga i
Trechamming spp. )3 “Hapapivagmaicint it
astaeras forma paber o I veleronis
Chrsdorsals of, wimhonars s S AP
A Froclsimee spp.
A Preoglubobilimen oyl
Cilabrateila apercuiarns s Plimga sivaa
AN g is s K
i o
izl apenicn i
[ ] [

47 nbondant, € comman, B mare) Curaiding g A

(=3 ap b
Fpestemselis pudcheila
vabalioerig of sodmes

2t BRUL TR SR DS ] 153 a4

A T OBEE (RA)IIFA> 1989) D5 b, FHEIRAIZZ LV E
TEHBRBEA VN S D,
MR

EFIRARHE DL/ S TR EE & R EZIA RN D TERIR
WA | HE AT L5 (mBL 244 57
IRER LB ELT 5, 2B, SAMOMER LR
FARDREEL 130 | AIKEAILRADT2 DN, 77l
PERILIGPELT 2 2 &inb, SNFKRODEZ ST TR
BERNo HREEE TUE LI B2 D, ERARMIEO R
VS B\ FE L 7= Globigerina pachyderma (Ehrenberg)
[sinistall, Globigerina incompta, G. woodi | 3FER DR AR
3 Ohigg - 2H 1986).

IR S B ODEE /B e L~ R R A A
NSRRI TN 2 C Ammonia % 32 &3 2 IR S B IR
ALTWD (H5), FEROBIBIIA: EABERIORIEH: (SK2)
THHERSNTWT CEA 1982) . Ammonia- Epistominella
FERITHEREE O Z 7 > 7 V240 (511 1996) DRSZIZH
IODBRELEEE M L=t DO ThA D, B, HHEE
T 5 DRI Ammonia stachi Asano <0, T
TEAREIZPENT 5 Orbulina J&77 & OREFCRIZIMRET, /)
JIBR LI 72 D & REAICIERR DRI LATE 2 L %
RLTND,

HRERRITER
BIED A AR A < AR 2 R PR ARAS LU

WIS R EwTE () S0.0 A 558
AT R 0y ) o 44 7
BEANE P o] | A ST |

5 JKNFEHREZE T HEERFLREFEDEFH) - #IFH5 1 & BKREIL
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I ZEHE - N R - ok SRR - I TR

%< LovbidRi I E T 5, HEZImRHE CIEmRoHE
RIEN SR FEH % Miliammina echigoensis Asano
& Inomata X°> Martinottiella JB % %7ES 2 DIk L, &iffin)
RHRA~IE P AR CITIE & A CTERET, BT
RHEOIN AT & 2O BRRBRED (L LT Z & &2on T,

AR X D WZFEENED  Orbulina 73HUEHOY L < 1Rk
\ZEEH L. Globogquadrina venezuelana (Hedberg)73: & (Dl
TREOWEHH Y ALRE 1989MS) . MRk H L < 1k
FTHIZRIER DB S S AL D,
HEAP -1 HA

Elphidium JRI\ ARG S0 EIMEREDS, AR & 37 LI
UD, mAKGE, T E COERBRAET 550> 5
BRI A0 . W SR L ClIo N~ iy
WETHEL 2D (¥5), WolE D, EETHEERHROIAAD
A e i B ClX . Quinqueloculina, Fissurina,
Glabratella 75 & DEREHIPERAAG LR (L 1986) &%
L. YRAITRAILAMSEEOZ I CCE e aifie (K
B 1981a) DMEEL TV Z & &3HFT 5,

5 METEOXRBULREEL/ NIELLRE
HEE TR OOHE AR KA D45 A T2 & 3 D MR, RS
JE8 T — e RE IR Y RS % = & 3 D ARRLAR D B 7
% (X2 - [X6), HEREHEIL I - H - 56 - e X
Gy S, BB R CRIRERIE O AR AN ~ER T D,
M THROAAIE, AL RAE R 2/ L -
T, PERIOEFAAHE & BRI F AR 52T,
IR 2~8km  OFER/ RIS 2 TN R b
AHLRE L, HF (1973) . Yano (1989) . T « KEF (1993)
K - e (1995) 72 EIc k> T ST,
FNHLOATREIZOWTE, BAR (1998) L7zido Tk

® Confhocele Assmeblage
© Anadara-Dosinla A
& Ostrea A

o 5km

X6 METEMER-SRAEESD MR L 5 (Yano
1989 [2hn%E). HEEERREILTAR, &B. EAE LI URE
ISR SNhD.

56

DX XL D,

T tidal zone [Nt]

BT euneritic zone [N1] EIR~20-30m
YEAEEY  mesoneritic zone [N2] 20-30~50-60m

M subneritic zone [N3]  50-60~100-120m
TyEER  bathyneritic zone [N4] 100-120~200-250m

TR E5B upper bathyal zone [Bul 200-250~400m
YRERES middle bathyal zone [Bn] 400-600m
(1) M FEEOREY L ATRE

K - ik (1995) 13 FARBIALIRIC 2 PE DA LaRE
Corbicula, Crassostrea }3 Y. 0" Anadara-Neogenella #{5£%
D, EAENDARIB A ROV, IBTE ROV
I, NIBBROEBIFR & Uiz, @I - 3 NaiHgi o
- bl L Uit Corbicula, Ostrea, Clementia,
Anadara-Dosinia 33 X % Conchocele 0 5 FEEED A BTN
T NN ENE-WSW JTaNHRR 9% (Yano 1989).
b3S o & b ZPES DHEMERIE 15 & EFIE OrH 2 e
UECTIXFE R S LT~ Ostrea, Anadara-Dosinia 1 SO
Conchocele FEEDSHRRBEIFI L (X16), &V FEHITFOIARMA]
REROHERI T AR D (L - fRl 1993),

I NTAARHE Ol Ostrea BEED UIX UITE S Hm Db a)E
L TN, FKIBDNAS AR5 TN Z L &RT,
TR OO 7 RS ST HEHERERF L B R A X o T
T {67+ v~ 7 V—7" 1976 ; KB 1976 ;17
P - JOK 1976 ;5 Yano 1990) . ERAEROMIRIZ &L > Tl
AR SRR KIIC 72 Y | Ostrea #8503 SH T HVUKM:
TPIBIRDSRL S ATz LB 2 BV,

MEMETES. 5.5-4.5Ma OEIHE~IFE (M2) THY, ik
REHLN 3T D BRI 2500m (23 LTV T (Yano 1989)
FORHERIREE LT 250 e/ 10%y (HEEARAHIE) & RS Hd.
SRR TR OOME R > 0 1% 4 km?2 OB I AT FLE)
Wb — I = v Stegodon miensis (Fossil Elephant
Research Group 1979 ; K5 « @& 2005) . b 7 fisH
Balaenopteridae gen. et sp. indet. (K%« i 1994), A
T FRYEINNR Ontocetussp. (HHEIEDY 1998) 72 L ONIH A
¥=v Hydrodamalissp. (({7kiZ7)> 2018) —AE L E-T
FERSNTOD, ZHOOHFIHLAZIT T, B FmRHR
CERI AP REIRFESN T D01 (T 1973 5
Yano 1989 ; i - K¥F 1993), PEREHEEAE L <REWVR
PV C L RO AMIRIIN T AN SN2 720 Th
59,

(2) 717 NEREY AR

RETHISERRT / NPEOILAERAS 670 5523, 2007 AW
TEF B TN AN LGS~ Sz, Al it
SITAHFHRIZ L D LALAPEMIINT /) IEEHEOILR T TH 5



G 7 o+ v V= 7 F RIS T DT o B A

(B 7HEANKD) o Z OPEHIIMEEE 5T & S g DFR AL
HRArE L, 3L Cld Anadara-Dosinia B4 & Conchocele
R G- L B L TR SN TN D (X6 < Yano 1989)
KO EEMZRPER LA - FEYE - PEIK - BEEEIZ DT, 1
NRZHIVTNRY,

[ S 513 RO SN « —FH - BHTH
D GR2) . Wi~ T O EIRE AR T, Anadara
JENTEEIMNCZPE L. Glyeymeris, Panomya, Mya, Anomia,

*2 KETHERMT/NIELERY R b (BFIEBAREEDHE
AT T—5 R—X http://jpaleodb. org/IZHE>71=)

2E ] piIE] Bk
Echinarachnius microthyroides ROIDNRS AN 2
Linthia_nipponica LHTITLTY 12
Anadara amicula CHIITHILRY 113
Anadara subcrenata HILRY 2
Anadara sp. HILRDE 30
Glycymeris yamasakii YIH ¥4 FE 17
Glycymeris sp. AIEXHAR 14
Limopsis tokaiensis rORALSRFHA 1
Panomya sp. FIRHAADIHR 21
Panopea japonica FIH4 2
Mya arenaria oonogai FAIHA 20
Teredolites THIALVER 3
Modolus sp., E/ ) H A DR 2
Acila insignis *55H4 1
Yoldia (Cnesterium) notabilis 2YITHA 1
Yoldia sp. VTHAD MR 5
Anomia chinensis FEIIHUD 26
Crassostrea gigas THF . IYRTHA 17
Chlamys cf. cosibensis aAVNZUF 1
Chlamys ingeniosa —IXHADHE 3
Chlamys sp. —IXHADMHE 3
Mizuhopecten tryblium F ) RAT 2
Mizuhopecten yamasakii YIHYXHRET 1
Mizuhopecten sp. IR RRAT 12
Pandora sp. F)HAD MM 1
Thracia kakumana? AIE/HA? 1
Tridonta sp. IVUSAHADIERE 1
Clinocardium sp. ALHTHAR 20
Dinocardium angustum FAYILHAE 9
Serripes sp. NN A DR 1
Cyclocardia sp. TILIZSHADIHRE 1
Corbicula sp. U 1
Lucinoma annulata YEHALEFF 19
Pseudocardium sacharinensis INHA 2
Pseudocardium sp. IINHAD MR 1
Spisula sp. FHINHAD M 8
Solen krusenstemi IYTHA 28
Solen sp. XTHA 9
Macoma calcarea riaiohy 3
Macoma sp. SR HA DR 2
Moerella sp. —yaHA DR 1
Peronidia zyonoensis TIRACHTHA 5
Conchocele bisecta FoFrH4 8
Cycladicama ? sp. SAHT 1
Callista brevisiphonata IYIALHA 3
Dosinia japonica HHIHA 12
Dosinia sp. HAIHAE 3
Mercenaria stimpsoni E/AHA 3
Pseudamiantis tauyensis BYTIR) AN 5
Buccinum sp. TUINADRR 23
Neptunea sp. IYRSDE 2
Boreotrophon sp. VIF VAL HAD R 1
Punctoterebra lischkeana rHA 1
Antiplanes contraria EFURXATTF 3
Cryptonatica sp. AIHAD R 8
Glossaulax didyma YV ARH A 8
Turritella saishuensis motidukii EFVXRRVHAETY 2
i+ 513

Clinocardium, Solen, Buccinum % %\, Mizuhopecten
yamasaki, Chlamys ingeniousa, Dinocardium angustum
mEOHF OB (K 2001) DIEAH>, Solen
krusensterni, Mercenaria
yamasakii, Chlamys ingeniosa 77 & DFERLTE (KRB - 7%
1995) AEENTND, RS LR, SR~ st
2 B ARUHA O iR~ R AT (Ogasawara 1986 ; /NEJR
1996, 2011) (2O > T2 K5 - FRESFEWIRE (Otuka 1939 ;
REF - {1995 ; KEF 2007) (ZofAS ., HEUECEON
JE72 S\ E SO EIBNETEREE  (Chinzei 1978) 12k
Shd,

dHEmOERE, & ITRHEARREZEITT D723, 4w
DIEFEDOBEEIRMAAL « B EOALAbOBEF-IZIs T H1%
WOEZE L FHIT 20N H 25 (i 1989), 71/ )1
{EAFEDSFATE, B & 36 V) FEIRRCEREE 7175 & DR
RATHY . WERROETIZE DD THREETH S, TATHIE

(parallelism : Chinzei 1978) ZF0) 0 IZT5 &, b
OEERBITBRBLEX 7O X5 ITHEls D, 2o,
i 2 NWALTF OERFERIEFED  Choncocele T4 (X6 : Yano
1989) N tLHNt® 7 v a BT D Epistominella-
Uvigerina-Cassidulina ##% (X 5) bFRIN TS,

(3) HEM/SIFEE D AR AR BRI A

A T EROME B & s ARSI L L pUATE T ENE-
WSW FNZOVS KM AS 2> < > TWT, FRACHS
DJFIFE2000m LA FIZEET 2 CREF- #1110 1976 Yano 1989).
TRED# =¥ A MAZRTEARRE T RN 85/
L T D L 2D & D A KB R R BRI
RITRD K H 2B SN D,

T RABECEL /) EHE IR — XA N T T OHERE
M EHBEZHITWT (M8A)  PYEITRMEINT £ > T Rk
)5~ (Takano 2002), &BHIZ—HHTEIL~T 7~

(587 - G 2019) JEHE - G STz, Bl U7 JEAEA
FLHRBEEIC S L5< &L AKNHFTRINERCISIT 2 T TR
R i~ c o7 (X15),

M T HBOAERIC 2D & (KI8B), Ak EBY, 20
£ 972 M T TRNO—EICNBERIERE S R L. (K6), +
DIFRNE, AR O LVERh O SATHER R, kb
WA TFEEERIOMRIC & 672 5 WEMERER I En il S
T, PERERARERT LA OEIEE > ENE-WSW o
NS 2 LITRkD BID, FORHIE, KD 455
IZEEDLND, OlfE FEOHEIEHEHET 2421 1EE
AR, SEE 7R LTS (YIS T iEE) < %
B 1981b) 2MAE -T2 Z & AT, QiAlkEEiE
VX I & SR AR A T - T, AR AS A L
TEE) GEI - SB[ > T kITEEG kb L,

stimpsoni,  Mizuhopecten



REF ZEME - /IR SR ok SR - I A

ERREBEKR

# 1 #
B

R
WREE

T
-200 ~ -250

FEH L8 Bu

FBHPE Bn

Goh

Sﬂk '
) Canchocele Bk

K7 KETHERT/ NECRBEOLEER v F. FEHPEC Concoce/e 5% (Yano 1989) & Fpistominel /a-
Uvigerina—Cassidul ina #5%%B50. WAL EELE (MEEIZELIERRET 2.5 BH0 1 EFHHR).

REEZFS NI & & d (R 1981b), @A L=
SR DTS REEA 1TV SRS CIIBE e RS A AT
720, FRTES 1800m OHUE N HIH SN TG Z &1,
RSN PR R R LW 2 L2y (R
1981b) . @HTIH ~ A R 1A BHEIC S =AY ICPEH 3 5
Miliammina echigoensis <> Martinottiella J&)> e A1ERL
IIHEE A ETER L2202 213, BERTERDSERE: L o
MO mBRSEREE 2572 2 L &y (M5),

BIED ) T 2 HPON TR S a7z e e 1
DRNEIEOFZIE, WAL oTT 7 o7y (5
JII 1996) MRS, BMERL7=7 V% 7 MRS H
JEFEE & HEFERE & OB fEscty (K6) ASRkE
LEZ NS,

6 LB T+ v~ EmEREICE T AR AR
DHIRETEIIH D h > - ERER
BT 4 vV~ IR D BREASE (K 2)
B, 200~50 EEAMIOE 3IkA—H —DL—AH L —
(Haqetal. 1987) & T HEA—X—DT 7 h=7 ZZL5D
FHUESA PR N B A S B e B A 1 L C& T
Z LRSS ND, LT T X 2 O/ TR TIER L

58

T, HERARHID R E~THIA, 72 & N IO & DR
FICIRAMZRBR A LA 72 O L7 iHEED) & 2 02K %
BETD,

(1) ZEfHEREAHOFE (17-16 Ma)

WL (17.5-16.5 Ma) (ZiX P Iistiemizk ot e R
P PNILE RS OB ASHERE L 7= CINRIEA> 1992 ¢
9), &AM, Ayt (16.5-15.6 Ma) OWHHINIC
B e FNETHN Ch oA T 4 oY~ 7N 2%
WL C, 70— 2 7 1 IRKRIEE) (R 1972)
2 Ko THEIE 11000m DL RIS 2 R K LEFED g -
HERT U7, & ZITIRE L (LLmIE)s 2004) oK
AP B AMREAE KB R S AL, 2 OB IHIL A A~ D
PRI TNz CINRIEDS 1992 1 [X19),

Z OO AAFNSD 7Y —2 2 7 Wil Clid 2~8.5km Dy
KD & BIES km~11km (Z3#ET 5 R IEEHED
HERAVA < R B (Tanimuraetal. 1983 ; ALE 1985 ; &
BIFA> 1989 ; Matoba et al. 1990 ; Shipboard Scientific
Party 1990 ; f955 1992 ; #881E> 2012 5 AFG ; 72 &), €
O DJFRIE I AR AR D Y 77 ¢ 7LD K
Ptz O R - Y RO B TND, & ZAN, 7 +
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®8 JKNFHHREZEHITHEARGAEY MPFEADEIRE CHIBAMIEITIREDR) | L #E TRTR).

ME~EARBLEDRBEZL(E Yano (1989) .

Y~ T FFEHOSEIE, B RO PSSR A 1L U
AN I I D Felires =R D%t i i 28
i Ry 1987 : X115 /) . 2 Z Tl ) 7
T4 712k D WNW-ESE i KB EATIIAEE
Shpvy, 97128358 AT 4 v~ 7 ki
VF D RO G - RHIERE L, AKHAHRIC & 5720 Rk
HEROMHICENT 2 HOTHY . HHEAER (Beloussov
1960) R°= 7 vy A MUEH (Artyushkov 1983) (HHIEL
DEGTH D,
(2) GRFHERERIOMPELTE (16-12.5 Ma)
TV =B T EEPEEINIE, IR ORER, AASE

59

KHN GRS A OA B SV- (BRI 1972), kI
B RAPGHORELAAOBIFTE - HEASE T - AR 8
(TR A AR U, 36 4 I OOHiES ~T17> > C
HHb, WOFTRANEAE L, S BICHROR) HERIETE T
TR T2 (X10), BAEEITHIFTET 2470m, #
A FHEC 1065m, _EHCi% 1080m T, Ziu 6 OHERHAR
15.5-8Ma @ g KL 1T 4615m ., - ¥ HERE ol 2 1%
61.5cm/10%y LHREID (& BITFEEAMMIE .
FEHCEARIC I 5 RBREZ X, BIFTE~SAESE
TR m -2 7 AR O il 2SRRI L e 2 &
oy (K11), BUFHHORMEEEN L TBIFT7 =—X] (VM
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(18-16.

@ PHEIHR~PHIER (16.5-15.5 Ma)

@ PR PIIR~EHFFI¥ (12.5-8 Ma)

E9 MR - RATHE - EAREDEHIE (IMRIFA 1992 A HHRER) .

1957) &WEHTAL, TEfMOR) SRR Y 7 48T 1 v
7 TR WTE & U ORISR A R L, RGO R
BT Lo TAT U ROBBEIRAE DS IA S T ST,

BUFTHIRTY (15. 5-13.8Ma) OALT 4 v W~ 7 F Pl
TRVRE AN T SSERIAGE CH V) | ZERIEIC E TR
SOVl - AL ATEN A AR L QU A
BROEARIBEAN TR CRYBIEAG LIS S (B -
ikt 1970) TR A ST RAR RV ER LT

CRIT /Nt 1998 5 /1Nt 2019 5 72 L), LAY RV B k)
FIERIRBIC 72 > QT BaRE b OURIBERSTRIEY A - 7
Eb MTREDGANELT S (LB 1979 ; §5K 2007 ;
Ishida et al. 2009 ; Suzuki 2015, 2018).,

BIFTHIEIAC & Argonauta JBUINK - FIN 1983)DpEHAS
Y R D IFIBITIIEGRANIA LTy, JEAATFLER Tl
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