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Jurassic accretionary complexes in East Asia

Abstract

. Lithologic assemblages, ages, and structures of the Jurassic
NI BT BEIERE accretionar)§1 complexesgalongg the eastern margin of A]sia are
e reviewed in order to provide basic information in reconstructing

Satoru Kojima plate tectonic evolution of the Asia-Pacific region.
and Masao Kametaka™ In the Koryak Highlands and Kamchatka Peninsula, most of
the accretionary complexes are Cretaceous in age, although part
19994 1 F 14 H 24+ of some terranes, such as the Talovskiy and Mainitskiy terranes,
1999$ 6 B9 HSH might include Jurassic accretionary complexes. The Sikhote-Alin
BRETHEREARTHEFR Mountains is composed of accreted microcontinents with
DeDartment of Civil Engineering, Gifu Precambrian basements, Mesozoic accretionary complexes, and
University, Gifu 501-1193, Japan Cretaceous basin-fill turbidite. Of these accretionary complexes,
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Department of Earth and Planetary Sciences,
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the Samarka terrane is Middle to Late Jurassic in age, and the
Badzhal, Khabarovsk and Taukha terranes are of Jurassic to Early
Cretaceous age. In Japan, including the Ryukyu Islands, many
terranes consist of Jurassic accretionary complexes and their
metamorphic equivalents, as discussed in other papers of this
memoir. Terranes and suture zones in Southeast Asia are pre- or
post-Jurassic in age, although the North Palawan block in the
Philippines is a Jurassic accretionary complex.

Most of the Jurassic accretionary complexes in East Asia have
Late Paleozoic limestone-greenstone complex and Permian-Jurassic
radiolarian bedded chert in common, which indicate characteristics
of the oceanic plate subducted underneath the Eurasian continental
margin in Jurassic time. Ages of the subduction and accretion
indicated by the ages of clastic rocks covering the chert and/or
the ages of matrix of melanges vary between Middle Jurassic and
Early Cretaceous throughout the Asian margin. This means the
regional variation of the ages of subduction and accretion.

Key words: Jurassic, tectonics, accretionary complex, FEast Asia,
Koryak Highlands, Kamchatka Peninsula, Sikhote-Alin Mountains,
Nadanhada Range, North Palawan block
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Table 1. Summary of key lithology and structure in Jurassic accretionary complexes of East Asia

Talovskiy* Mainitskiy*
Ainynskiy Kuyul Low.M. Up. M.

Alkatv.* Ekonay* Samarka Khab. Bazhal

Taukha
Silin.  Gorb.  Ustin.

Nadanh. NPB

ch-cl seq. ? ?

age of chert S-P P-MJ UT-LK MIJ-LK

imbricate st. @) ? ?

melange ? O O O O

O ? O o 0O ? O

UPz-T UD-T L-UT C-T uJ T-J P, U T-LJ MP-J

? O
O O O O O

[Abbreviation of terrane name, lithology and structure]

Alkatv.: Alkatvaam, Khab.: Khabarovsk, Nadanh.: Nadanhada, NPB: North Palawan block, Low. M.: Lower Member, Up. M.: Upper Member
Silin.: Silinsky, Gorb.: Gorbushinsky, Ustin.: Ustinovsky, ch-cl seq.: chert-clastic sequence, st.: structure, ?: probable occurrence of the lithology and

strucutre
[Abbreviation of age]

L: Lower, M: Middle, U: Upper, Pz: Paleozoic, S: Silurian, D: Devonian, C: Carboniferous, P: Permian, T: Triassic, J: Jurassic, K: Cretaceous

* composite terranes which might include Jurassic accretionary complexes
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HEEROEE% Fig. 21 RK O TRIR L 72,

1. AVx IERBLUVHILF+YHFE
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Stolbovskoy 7 (HHEEACH R A ~BEFr it D KIliE -
BN S 4 5 BIERA) 1213V 2 I RURTO &0 157
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5N\ (Nokleberg et al, 1994). L7:25> T, K
TIEENS LA o HH (Talovskiy %, Mainitskiy 7,
Alkatvaam 7, Ekonay i, Yanranay 77, West Kam-
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DR - B E I DWW T, Parfenov et al. (1993),
Nokleberg et al. (1994, 1997) IZ&£ DWW TR 5,
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Fig. 1. Map showing areas of Figs. 3 and 4,
distribution of Jurassic accretionary complexes
(hatched areas; TMA & C: Tamba-Mino-Ashio and
Chichibu terranes, NPB: North Palawan block), and
distribution of Cretaceous melanges in Indonesia
(stars; after Hutchison, 1989; Wakita et al, 1996).
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Fig. 2. Generalized columnar sections of the terranes composed of, or partly including, Jurassic to Lower
Cretaceous accretionary complexes in East Asia. Compiled from the literature shown in the text. Part of the
rocks shown in the columns occur as blocks in melange and thrust sheets. 1: ophiolite including ultramafic
rocks, basalt, gabbro, granitic rocks and pelagic sediments, and metamorphic rocks; 2: greenstone-lime-
stone-chert complex with local clastic rocks; 3: basaltic rocks; 4: limestone; 5: radiolarian bedded chert; 6:
siliceous shale; 7: clastic and pyroclastic rocks; 8: clastic rocks composed mainly of turbidite; 9: marine clastic
rocks; 10: shallow- to non-marine clastic rocks; 11: acidic volcanic rocks; 12: major unconformity; M: mollus-
can fossils; R: radiolarian, conodont and fusulinacean fossils; P: plant fossils.
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Mainitskiy &
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FAZA N, Fry—boTay 7 %Et Yagel X 5
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L, ZoarFLy sz A3EE L TEREBERORE - b8 - 8
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(Continue)
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H, FILEZ LA HRE SN TS, FHEICHEH L X
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Fig. 3. Map showing tectonic subdivision of the

Koryak Highlands and Kamchatka Peninsula
(modified from Nokleberg et al., 1994, 1997).

Vishnevskaya @ —3&E @ Hf 32 (Vishnevskaya, 1992,
1996 ; Vishnevskaya and Filatova, 1994) »%&% 4.
Vishnevskaya and Filatova (1994) 32V ¥ 7 5#io
o iAEREBE A%, (1) Talovsko-Mainz & % i
Anadyr-west Kamchatka #, (2)Algan 75, (3)Raritkin
#, (4)Velikaya 45, (5)Koiverelan-Nauchirinay-El-
gevaam & % it Maina %, (6) Pikas-Hatirka-Econay
(7)Olutor-East Kamchatkat5® 7 #ic X5 L, 1
TNOWR O ED X 9 HEAD H VO ORR OB A E
W3 5% 5&8 L Twh. Vishnevskaya and Filatova
(1994) I3 & OFEM 2 e AREY 2 <, WFERD
32 Nokleberg et al. (1994, 1997) O#ER L IZ—FHL

1
=
i,

ZVOT, WEOHMEREEX T E T 5 2 LT LS,
BB X %) Talovskiy & 12, (2) ~ (5) ¥ Mainitskiy
# L Alkatvaam # 12, (6)#»% Ekonay 12, (7)#%
Olyutorka-Kamchatka 7 & Vetlovskiy 2% 63 5 &
ITH5D.

Vishnevskaya and Filatova (1994) 2 X hifa ) +
IS DRV LAEBL O =ZELRE RO ER AR
{, DFPIZO) DT Y A=, Fr— I PLETLDOHR
Thb. FhLF vV IEEPSERVLR~ZE/LD
BERIEE L v, —F, Yo FRBEEIE Q)25 6) 0
WHLOILCEHRT A, L2L, RIFDI v An—%
Fx — F L OENPERT, BEE,SOTEILL V.
7272, (5) @ Semiglawaya [ #1383 Bathonian ##§ ~
Callovian I DO MEVR % & E 2 ¥ A/8—7%, Choffatia
% &0 Callovian FiiD 7 v+ A4 N ET 5 HNBES

(aleurolite) IZEbLN L L VHFTERYH L. /2, FLL
(5) ™ Elgevaam #b 1% 12 13, Hettangian—~Sinemurian @
BEREELFr— by -5 1 MEEEEDIIBES
EXHRBTAHZEDHEINTEY, WbwhsFv— M-8
GV 2 ADWIBICE DRV EL TWHD00 Lt
B AL O R B 28 L Tid, Berriasian-Hauterivian @
HHEIX Q) ~ (6) o 2 ST A2 DIZx) L, Barremian-
Turonian OFEIZ(6), (7)) DAD 5, Coniacian LLFED
BEIITDoOAPSERT 5.

(3) £&

PLEARART &7 & R AR RO 7 — 7 12 X g,
Yanranay 77, West Kamchatka &, Kamchatskiy Mys
WL, Vag0BEAbDEATWAY, HERLOEELS
Ax% gt ehs, HERLUBEOfNZ Y 7Ly 72k
Z2TLEFH)THA. &Y O Talovskiy 77, Mainitskiy
75, Alkatvaam 77, Ekonay WIZIZEWHFERIZH-5 S
FEEREAVTAHL, TRETIHONTVELET— 75
L w Mt T 138 L v, Nokleberg et al. (1994) &
Talovskiy 77, Alkatvaam 47, Ekonay w & ftm= > 7
Ly 2 AEEZTHWEY, BEL 3FSTLEHELIFD
WEAES—FE LT DI TV DEDTHA ). ZDO—H
WZVagkmary sy 2 ANEThAZ LI HaER
LNb. Bz i Talovskiy w @ Kingiveem 2> 7L v 7
AT~V o, ZEAH A~ D Tl it o
KINE - BHE - REBIEE» S 20, SHMAGbEIIH
KOV asmary 7Ly 2 28T 5. 72
Mainitskiy #121%, B X )2V 2 9KDOF ¥ — b -
VX AN—EEFNEBIRBEVTHL, ChHidyad
ffma Yy 7Ly 2 A ThHHWEENEV. LarL, B
Mainitskiy 5 5 & O BHWEML (BEL) OREE% &
CF v — FRHEEDHREEINTVAE., LHF-T, Y
SRMNMa Y Ly 7 ADRM S B—DDMA L7 i
LEZDZLITE L.

HOLF ey h - 2) 7 WBOBELHMBITLE, Pa
FHUTMOERL T/ T 5D, TOFEBIHEARLVLE
NBED LS ThHAE. T/, ZoOhERELRFENT BT
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&% z 51 Tv» A Okhotsk-Chukotka K 1L B =8 o i
BERIIAER~EEERTH S, LdioT, I 0HE
TIEFHRIEAAI - FIEBHBBZ > 72DIEBF 5  {E
RLUBEOZ ETHA . Vo TRORIMEAYNEEE 254
THUREED B DA, FAUIHTRDIER Lt »2AH - f
& ORI E L TR INDEB 2 > T
ZERRTONS LNEWL, HEWITT TITHOBEHTT
RSNV 29 Mas 7Ly 7 A9 oz #%
CALNLHETNEEIC Ly HERLMN M > 7Ly 7 A
WHARAFNTHEO00 Ly, wFhictk, =
V¥ 0 BEMBLON LF 2 HEBOMEIZOWTIIAH
ZENEL, SROFMEBREPELNS.

2. VERTTV U

Y X EMNS T LF XY B EEAN LKL hAEREL
WE, AR =y 2 RIS X ) FoEREES TR, BOOK
RERRICHAERDEADVIE S ST HDIXT K77 ) v LM
A>T THA ZOHMBOLELIEBRAEHI
Badzhal, Khabarovsk, Amur, Kyselyovsk-Manominsk,
Khanka, Sergeevka, Samarka, Zhuravlevka, Taukha
e EOMEERICIES SN TS (Fig. 4 ; Kojima, 1989 ;
Natal'in, 1993 ; Khanchuk et al., 1996 ; Khanchuk and
Panchenko, 1997). Z# 5?9 % Khanka # & Sergeevka
TIRREER A D, W 3 stratigraphic terrane
Td 5. Kyselyovsk-Manominsk & D F ¥ — b 2 5 &
Yagi~HERLEH (Barremina) @, Fy—FEED
HEEEAE» S5 dH#A (Hauterivian-Cenomanian) Dt
BB ENFNBRESNTEY (Zyabrev, 1996), HIE
RPFtoma 7Ly s AZE2z60A, Amurif e
Zhuravlevka WIIEHHERL DY — ¥ ¥4 P2 EEKRET B H
T, TORBIZOVWTIRSBRORAELZVELT L. o
Hisidfdma > 7Ly 7 A0 Ao TwaED, Va3
Ffa Y 7Ly 2 A THhDLDOPHER DI Samarka 7
& Khabarovsk % Cd 4. Bazhal % & Khabarovsk #7iZ
[F—DH B Thb & 5 HME (Zyabrev and Matsuoka,
1999) B BH%, RiwTix Natal'in (1993) 12fEvy, B
BOik> Z &I2§ 5. Taukha Wity 2 IR S HER
OfMary7FLvy s AEEZLNA.

Samarka &

Samarka 7 T AIKE, fkths, BRFvy—+, HEE
a, Wa, BE, GANWVELE, 5% % (Kemkin and
Khanchuk, 1994). AJIKAD SITHRL~ IV LD
DS, BIRF ¥ — M H o3 7FAR Vit ~=8koa
Fob -y, BEEESLHEP IR ~#EY 2
TROBEHEPHE SN TS, Fr— MNIBHIZIZI=ZE
OOV HEEEL, RVARDDDOPFEFNIIKLS. FFK
YROF v — MIFANVEL LI E->TERITET S I
T E v, BV L ORBER Monotis &L =8/
DIV IFEDLIILITFROONS., ThoDERPLE D
WHEHIICIE, BELXEHE L 35 block-in-matrix H# % 2
L, Yagdii~FitoxrsrvatEzonb. %

Vladivostok

g

Fig. 4. Map showing tectonic subdivision of the Sik-
hote-Alin Mountains (modified from Kojima, 1989;
Natal’in, 1993; Khanchuk and Panchenko, 1997). I:
Kyselyovsk-Manominsk terrane, 2: Kema terrane, 3:
Amur terrane, 4: Zhuravlevka terrane, 5. Middle
Jurassic-Early Cretaceous accretionary complexes,
6: Sergeevka terrane, 7: microcontinents, BR: Bureya
terrane, KH: Khanka terrane, BD: Badzhal terrane,
KB: Khabarovsk terrane, ND: Nadanhada terrane,
SM: Samarka terrane, TH: Taukha terrane, C.S.F.:
Central Sikhote-Alin fault.

7z, Mazarovich (1981), Golozubov and Melnikov
(1986) Z Xiix, =8~V 2okt F v — bR
BEY—7 2 VAHPAT A ML VAR LB ETEED
BIRENTwA, Uk L) Er, #HEER, BEofk
5 Samarka W id ¥ 2 TR FH~FHEOMN M > T
Ly 7 ATHHEEZONS. ‘
Samarka m O H21d Kalinovka + 7 1 F 54 b+ LIRE
b, BEEME-FANVEESEERKDAT AN — L
PRINTVD, BANWEHROEEANIAIZ410+ 9 Ma
Ev) K-Ar EREZRL, dERBHOF Y-+ - BIKE
*HEHITMES (Kemkin and Khanchuk, 1994). @7
DOFfFEE L, Kalinovka+ 74474 b%& Y2 S&ftma
YTV AROEMMEERLELEZ TWwDH DY, Samarka
fr LM Lo EROBWEERTH ARG H 5.
Khabarovsk %

Khabarovsk #i3E & LT, AIKE, &5, Fv—
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L, BE, BEhrLoshtFhoitsuy 7L LTED
XSV ahb b (Natal'ing 1993). AIKE»H XA
RACHHOFILE, NV AROY L T R - a2 P

b, ZEREFHEoa FU s - FBRETUEFA b AL
e &@1tﬁﬁ‘$ﬁﬂiéﬂf\ﬂ6 (Natal’in and Zyabrev,
1989). F ¥ — M Sk =BG R~ =8 Hito s
BB 3 R T‘f)‘uﬂﬁi’énf\ﬂé (Natal'in and
Zyabrev, 1989 ; Kojima et al., 1991 ; B34, 1992).
T/, —HICYsRBLUHBELHE (Berriasian-
Valanginina) OBREHRIET NS E &SN TwAS (Natal'in
and Zyabrev, 1989) 4%, #FDFEMIIEAS 2> Tldk v,
JISE T A7 BRSO T L — VIR, fEE S, R
wmEikF v — b, REAHEES, KEHSL, KX
RE-AIKE-Fyv— P -HE -Bao7uyrzmgi A
5T OFEEMPR SN A (Natal'in and Zyabrev,
1989 ; Kojima et al., 1991 ; Zyabrev and Matsuoka,
1999). HERKZEHOERIITTHIBTH 525, Lt
DEFADEV R LENBLERNSAT, &b LIZBRLE
EERTFYy— MNBBEY - 2V ADL L LHBE A
GYTaNATA PN LEL TV /2D TH B ERED
B, Fy— b b REEROBEIRY, MIBEERS
PoiET ﬁEFFJ[ﬁHU B D Laxtorum (?) jurassicum
& Y2 SRt R 0 Tricolocapsa plicarum 7 (Ma-
tsuoka, 1995) DELHALASE SN TS (Kojima et
al., 1991 ; B H T », 1992). Natal'in and Zyabrev

(1989) 3 A5 v Y a2 #EE,» S HEALTH (Early
Hauterivian-Early Barremian) DMRECEAPEHT S &
&7, L LEFDHE, Zyabrev and Matsuoka (1999)
WBE CHBOEERTORIKEa Yy 7)) —Yarhrbia
F 4T (Tithonian) DEXHBEELFERL, AHRDK
B AR A G & v ) IWEERITEEESRE L
Twb, $72, a7 A7 At O Vandan (L O
HR B HE X Barremian-Albian @ Buchia # T 5 & W
)tk b » A (Vrublevsky et al., 1988 ; Natal'in and
Zyabrev, 1989).

UEn k) maM wEFER BEORBEIrOLRT,
Khabarovsk #id ¥ 2 Zfftima > FL vy 7 ATH A 9.
FOMNIERIZ, BHEES LB E»5ET 5 EH D
5, Va gk~ HHTHELEILNS.

Badzhal &

Badzhal # 12T AFERIFEDLDOTROENAZDBDTH
h, FOERIZEL L bh o> TV, Natal'in (1993) 12
IhE, AR~V LRORSER* S AIKE, ARAL
~ZBioa FrbRerERBEoRBREEL S v — b
DOTay ZH, BEPILAONE LS FEHEOEMITR
b Twiw), BEOFERZRTIERII GV, Va
FSR~HELATHELEZEIN TS, ZOXI ATV
TaPsic, EBEHit~ Y 2 SHROKEULE % 518
Eb0H4TEH. WEERICET LT P RVDTED
R % WrET A O EE LAY, AT Natal'in (1993),
Khanchuk and Panchenko (1997) Zftvy, P2 &~

= b9

HELAGoffma 7Ly 722 LTBL £7,
Khabarovsk #7 i Badzhal 5 O —#Th b &L 75 RED
# 5 (Zhabrev and Matsuoka, 1999).
Taukha #s

Khanchuk et al. (1996) iZ X ¥, Taukha & DA
13 (1)Silinsky, (2)Gorbushinsky, (3)Ustinovsky @ 3
Sopary 7Ly s ARG TEA. Silinsky 2 7Ly
7 AT 2 I RFEOLRE L HES» S Y, HEKh
H# (Berriasian-Valanginian) ®» % —E ¥ 1 MIEbR
%. Gorbushinsky 2 > 7L v 7 R3=&H~ Y = T/
#HoFy—F, VaogLHMHOEEES, Ber-
riasian-Valanginian ® ¥ — ¥ ¥4 F % Eh 5 %5 (Kem-
kin et al., 1992 ; Kemkin, 1996 ; &&iTA, 1997). Us-
tinovsky 2 7L v 7 AW AT vV akFERET H
Zy bCTHDH. ATy VahilETRIR~=ZERDOAIK
EH, RV LAROF v — b EURE, B~ Fritto
WG, YVagkEitoFy— e oTay 7 8E
B, MEEOMEERIIEELSLE (Valanginian -
early Barremian) T# 5. LLE®D X512, Taukhawz
BRds8REARO V2R Mary 7Ly 7 Ak XL
72 A A G DY - WEFREF o T 505, AINER
FEEAEEEZEZ GND.

3. FERILE

AL 0 BRF108 m%(mg4)uu5ﬁ%~Nw
ARDRIKE & FHICER I s, =8~V a7
R TORBIKF Yy — N BLXUBEES, a8
T s, AKEDSIELietal. (1979), Han (1982, 1985)
5 X ) AR~V AR O EER, H A O
B ot m s ST b, Mizutani et al.
(1986), Kojima and Mizutani (1987) (XK F ¥ — b
o =it ~FHto, BEEE»L Vo Ik
BhitOx FnFnE®B,L 2. F 7/, Wang et al
(1986) (IEBIRF ¥ — b b =&k Fittoa s Fr MLa
AHEL TS, 252 Yang and Mizutani (1991) &
Fr— M BLUOBERED? O =BT~ 2 FddHD
BBk % GedR L7z, fAERBRIHORIKE eSS, =88]
DOF¥— MIHEEFIC7O0y 7 LTEL, THITHAR
97 block-in-matrix &z ~d. Lo L) tt?'jéii%%
MF— 7 L BHNOEEICHE DX, Kojima (1989) %
Mizutani and Kojima (1992) (ZHRSHEE 1L o> #b & K
FYagkoimar Ly s ATHEILERLI. Z
ORI, FOROBEMESN, TEWFER, ahT
By, HHIBEREN LR AEOMRE (Shao et al., 1995)
WE o THAIFEEIN TS

4, 740E>

T4 ) EVEEEDONNT T VB, BT Iy ViR, IV
FoEREPEER &b 2 A4k $5 T 7y 7 (Hashimoto
and Sato, 1973) 23 F ¥ — b, AIKE, BHaE, WE,
HELVEBOFBENPO R AMBEED Y L v 7 AX5H
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L Tw 3 (Isozaki et al., 1988 ; Tumanda et al., 1996
E). INLDOERDEF - BEICOWTIEIARR L H28
% 3, Isozaki et al. (1988), Faure and Ishida
(1990) HHFIRL TWEH LI, SFEoEFMRE
ARYF v — NPIAHAENI AT S 2 &, BT block-in-
matrix &Lz ETHEMEVPRONB Z R &2 5,
ATV I ATHEEEZLND,
HWEEREEICES LA & LT, AIKED?S L A
R~ o#EHRIEA (Amiscaray, 1987) =45
et~ a2 SRR - AFa by a2 Py
bW T BELEMCAPRE SN TS ([sozaki
et al, 1988). F ¥ — FHhoidEEL L TRV LH A~
VagHoMEESREH I N TS (Isozaki et al., 1988
; Cheng, 1989, 1992 ; Tumanda et al., 1990, 1996 ,
Yeh and Cheng, 19967 &). H & 7* 5 ¥ Faure and
Ishida (1990), Tumanda et al. (1996) Si2kh T2
Ao iR ~ 2 2 T RF AT O BEH A% { OHLE A S
Rw2Z2E&h w5, [sozaki et al. (1988) % Cheng
(1992) 1, 30 1B TIlEd HHY 2 TR HTHREY
DWEEDATF v — " oo/ i b &z, BEED
WEFERR AT VTV 20l zAELEZE 2 /2. L
L, bRD LS 1 20%REL OMEOWBE?S V2 I/
Rt~ 2 2 R OB HRE I N TV A D
T, L3z rTay s ofma 7Ly 7 ARBERIT
Vagfhit~T 2 gRFitEEZ SND.

5. {ORmET 27 ol

K7 VT EBAFEELFTE 7T VT A-e~ T Y&l
WOBAEICH0, WRTHED WG HIEM L DO —>
Thb. L OKE - BIVEEDT L — Y 25EA&H (su-
ture zone) AL TCEL T35 (Bl Z21LSengor, 1984 ;
Hutchison, 1989 ; Metcalfe, 1996). ¥ L — > & 5L —
YOMIZIEE K OBEWEPFIELIZTH A I b, Z0
HENELLND, HAVEEHDOT L — D TFIZikAA
GBI 7Ly 7 ARSI N B B
FEATIIZZD L) ftina v 7Ly 7 AORTHE 25ELD ¥
ENTWEIELE W, Lo T, 714UV E OIS
TJry7ay s PANCS Va TR T v 72 AN
TAWEEEES. FE7 Y THROTIVTA-LTTY
EILTF BT AHIBICOWTIE, RmDOELLTF—<H 5
MNB DT T TIEFFL CHLY RiFRwd, £ v KT #
BORETHEYBMEBL TALE, BRF v— M EOEES
BADOKFETEEERLTWL=8%T (62 Sashida
et al., 1993 ; Hada et al., 1994 ; Spiller, 1996), ## 5
Y2 g ROFBWECEDRNTWA, DFNRKFL—
DOFERELAIMERIE, & LTRIVAREDNS ZERDOWN
BOLA Y N FELURFIIBI2TEY, YaIdMna
TV 7 AFEBEAEARSLNE W, —F, Metcalfe
(1996) T &N, YaTgROA Y Y Sz
Meso-Tethys #ASE A Y, Sibumasu 7 9§ P #% C I3 i
ETV— FOERBIRAARABRDBBI > T2 TTHAS.

FOMPEL 2 BHWERE LTATFIB, NS VLR
WATEDH A, Hutchison (1989) 12X UL, ZoHFIC
i, HIKE EREHRBIRT v — 5, EAORER
ERREIZEHET A, Kuala B LIFIEN LB SAT 5.
COMBIET v — MREEBEY - 2V AEBRLTWS
EEZLNDLD, Fy— FOHEERIZOWTIIRE L%
v, L2 LiIBERED S Halobia 7z & D= OLEDSH
HBEENTVALEDT, RIZZOMBINIMa T LY 2 AT
HoTHEDOMNMERII=ZBLD L VIZIFNLURTH A
9. ¥, ZOMETICF-T, Wayla BE L IRIENIE
ElE~pie ks, AIKE, WMEBEBIRT v — M2 Ehrs
B 5BV HAT DY, AKkE - Fr¥— FOBEERIL
Vot ~aELEHETH Y (Hutchison, 1989),
Vagffiina sy FLy 2 ALIZEZIZW, UEnk)
2, A NI BEBOMEFRLEBY, Vaskiimay s
Ly 7 2354483, Vo S&12 Sibumasu O FEET
BETL— P DA RABRD D - 2FHII R EF ) TH B,
—F, BEA VAV TREDEAICE LTS, I
ST HAT T aDORBTIEHELDLDTH D
(Wakita et al., 1996), &N sFv— 70y 70H#
BEARDLHATELTH S (Okamoto et al., 1994 ; Wakita
et al., 1994, 1996). 7275, KN A ABHREPIITY 25
BB ErEL Yy 23—, Fr— b, EERIKE R D
GATHZENPEL SIS TE Y (Hinde, 1902),
FOERDZBEPS AT V2% LTWAEZ EHHEE
ANt FOWHHNDEEEBbNE ATV ahs, Kb
AFEOT L= THEY T IHImHBIIHTMAL TWAB
(Hamilton, 1979). T DX J I 2 lifgeE - 71 4
T - BIEEME - V2D 5 VITAHROMRER %
EULFy— DTy 7 25U E R -HED,D
), BEEELOAEE YV EBIC X A EMERIEN %
TS, TRHEDRT VY 2 OFBEMRIIEAS T
WS, Bt REE (Williams et al., 1988 ; Hutchison,
1989, 1996) IC X NITHHERL L ZEZ AN LS EHITH
5.

¥ & &

K CRET VT RFZIIOAT AT T Ly 7 A0
)L, AMERDY 278 (—HAEELEEC»22) ©
bOICERERY, ZOEMEMAAEGDLY - ERLA - Y
ER-HELETLYa—-L7 FOKE TTI2
Isozaki (1997) 12X D HIZBRS N TW A, &AL
DY ¥ IEHICS VaRMAMIY Ly s ATH DL
RO S D HEERN S L, HiE 714V EVICETRES
EVHLN o, ThooTasMtmarrsry s
A EBLT, O)EHEREHORIKE - REOERES
e, Q=ZBRTIERELRVLAEDLS Y2587
ABHHEBRT v — I PEENTVE, 202 EiEVas
Iz > 7Ly 7 AR BT B BIIIEARA TV HEE
TL— b2, B Lo HEENEY, WS hdlE s
L—  EFEEH-TWZL2ERT A, ZORESL —
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b DILAAI B B \VITHEEE O OMNIOEMRIE, Fx —
MBI BEOHEERR ATV V2 DFEREOHEEN
TARING., REETHRY LI 7-Hldi3REE£8,000km (2
DB LIRD, FONIMEMRIITY 2 TR~ &Eh
LTwa., HERBE?S V2 FRICHITTOEVELZ
bolaFE T L— S, THEMMOMICKETL - o
TIikARAR, Har Ly 72 APEEREN-DTH
5.

—%, EORFETHE, ZOWBETL — FDOILHAL
DERIFY 2 IR ~HELGHE VW ITEEZE->TWE, &
DZ &L, ZOBETL— ORI ARERIBITIC L o
THAIEEDIIL DX 2o TWVWAILERLTNS, &
FET L — FOSTRARADIEVTIMNT 7L v 7 DT E
NEDLITTO R, BERENMANI Y T Ly 7 24T
PHREFTHRESNLZDITTH R, LaL, iEL®
2y DETHRRL )12, Fr3BHAET L HERICESH
THEEOWMEBRE AR EE L 9 I - THAT & A
DTS, TOMBIZAZDDTHIUE, BESHAT 5T
WKIGCTRmMa > 7L v 72 A0IERDSIE S D L 2 n )
L HE ST, BETL— FOLAALDREE % Z2/HHIC
BILTAHIENEETHAE. LHL, FREERTITOR
EREORTEZ 5720120, HEROBAERE > Hilgk
EO#FMEOMO, HEEEALALIED 7 Y 7 KRR T O
THWRBOWEE % EOREYI) B LEXH L. BIRT
&, BHAREFODRIO BRVEORIIOVWTIZE T LT L
RENSH D (FrFEITD, 1985 ; Kojima, 1989 ; Lk,
1998). 72, HEOYV a2 &fma >y 7 vy 7 2135k
ER-RREW LT LV L) IC 25 kxR L, R
THEEIX Y AR T 7)) U T Samarka # & Taukha &9
WHE LCHDOOLNE., 20 25EEDTEEEIc OV
SERFBORETHSH (B - AL, 1991 ; Lk, 1998;
AR, 1998 ; AR, 199874 L), Zok ) iRkinTid, bk
ROMMERDITSDE L W) EBREREZ b & ICLTS
L— MEBOERIIHERETHA ). S%IZ, Dok
) HRMEORIHYE, BARTITOhTEfMmar 7Ly o
AR & FAR L T - BECHEAE O Y Ly 2 A
MEPITHONL Z EHEFEIN S,

i B

H AfBHE R F O KRB GERBIR IR 7 U 7 oz »
Ty 7 AMEDE S PIT G Z T2 E, Z0Hkb X
FEE LB TEIRE 222V, HE AT O EiS i
TR 7 VT OB IZOWTHEN S HER 77N T
Wh, BERARFEOR A, B ORE, R BEEEL, 1
WRFOR E&Et, v 7HETHFI—, a7
A 7 WHFEH IR FEIGERT O B. A, Natal'in i+, w3
VEAA My 7 BEMENFEF O AL Khanchuk, 1. V.
Kemkin 4, 5 V4 A by 7 HEFREFROS.V.
Koval'enko 1, BlkZn il BB, =iLk%*
DREE KPR, FILKFRZEROKEEZB#HE, F
ERFOPEAERE, BHBRKFOREHRFRIZIET

&0

-

E5

CTONMa Ly s AREOBICBHEEIC R o7z &
512, bAoREE—EL, KE Shh#dz, BIowE
FAEFOARN O L3R Z RN 2 S, ZHOF
= TSR TEV . DO 2125 RET 5.
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