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Tectonics of the arc-arc Junction with special

reference to Hokkaido

* # F*
Gaku KIMURA

I. tBHEHOTY b= 2 E2H EBAEOHER

EEERBE, TEMNEIFIEAEDE OSEFicEL, Bk - kb7 - ERUBEHSERELE
B5ASLEMENEAFEIEEMETSELTWEZ LRI (HSRTHWS, LD, HhESEKS
LTt % 4088, TOBEBRIVERETH S, +4bb, JtigEiR—ic, PErEitis - &
sibdE - HAHEO 3 SOMEX AT ONT VWS, BELEEIFIEEFINOEETHY, &
t#EEGFRMCEL, £ L ChRibiEd v ) v ~D21h3 sature zone (2—F ¥ F » Fbr—
FedbkBZ0iRFh—vs + 7L— FEOER) 2ERLTVS, BUMLE68HL L TodtimEnR
HKEBEORBFEDIIBICE, Tho0FNFhiEOLHIUERRERTERSh, REOREEEL
BIEE MBS INIETRERLE 0,

T, ItEEDEMRRREG A AROP RIS “ HimHELES " ofTin b & T A ik
A, 1951 Minaro et al., 1965) &L THHEI Ok, EFE, TOEHBLRIAE(AESN
DRHD,

Tl=bh e ¥ 27 20BBICE - T, JLEEE 2 >OHERLIEROMEIC L > TERSH
frEEbiondl AT @@, 1972 ; Den and Horra, 1973 Mivasuigo, 1977
Dickinson, 1978 : fEM, 1979 : Orapa, 1980 ;Ismizuka et al., 1981 ; Komarsvet al., 1981,
1982 ;Kiminamr and Kontani, 19827180, M4, Z OMHFELAIO pERD subduction & A 4
4238 ViHEHERD 5 OERBFOFLAREIc, EANAVTW R EEX Shi (R, 1972
Den and Horra, 1973), L&L, “HN " 2 U THEDERSAHBELZL 05, fERIIZE
AEMT b BEA D subduction BH - &FEZ OB L HITHY, ILEBEORHERIT F+—
w7 B O passive margin DD EEZ SN AL HILNE -7z (Dickinson,1978 3 i H,
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Fig. 1 Fault systems in Hokkaide and Sakhalin.

K. T. Z.: Kamishiyubetsu Tectonic Zone, Hidaka M. T.: Hidaka Main thrust, Abashiri T. L.: Abashiri
Tectonic Line. This map also shows the areas described in Figs. 2 and 3.

hyt Y 2 EiER (Zanvukov, 1971 ) 5 & OBBRGEHY -~V > Tid Tym' Poronay M/E
EXEFNTHAH, Tym' Poronay BiBRHHE=HALBO LRHETHIME L b lilloaER
~BEROHBE RO OBHEOEARL L - THE, 2L OFEEN OMBRICOVTHELT
3 (Tokupa, 1926 ;Merinikov, 1970 ; Zanyukov, 1971; RozapEsTuENsKIY, 1975 5 1976 i Me-
LANKHORINA, 1976 MELANKHORINA and MoLcaanova 1977 KHARAKHINOV et al., 1979 72 &) 5,

BRI DOMBRER 7107y OHBS LB LNEEEL TS, L& L, Tokupa
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Fig. 2 Structural map of Sakhalin. a: structural map of southern Sakhalin (modified after MeL1NIKOV, 1970),
b: Strike line map near the Pil’Tun Bay in the northeast coast of Sakhalin (Rozupes TvENsKIY, 1975),
c: Geologic outline of the Schmidt Peninsula in northern Sakhaiin (RozHpESTVENSKY, 1972), 1:
serpentinized peridotite, 2: tectonic breccia and Jurassic to Lower Cretaceous sediments, 3: Upper
Cretaceous sediments, 4: Neogene basal sediments, 5: Neogene sediments, d: Geologic outline of the
East Sakhalin Mountains and reconstructed structure, 1: Paleozoic strata, 2: Mesozoic sediments, 3:
Mesozoic siliceous sediments, 4. Upper Cretaceous sediments (modified after RozZHDESTVENSKIY,
1975).

(1926), Rozmpesvenskiy ( 1975 ; 1976 ) HZOMBHREL LAEBTHRSOSEBL - MER T
HHTLLEHEBLTVS,

COTELERLUTOREEDLSHESNTVE, OMBESHLMBOBRAIOMBOTERLE=%E
BRI TTRCSI T 2 B2 L TR b, Miho#liid NW -SE ARiICD U T3 (Fig. 2a ). &
LI ZRA)E NW — SE HROFMEL M LMEs £ { HEL T3, @F -, EMBIcH TP
Bt e BAL 2 KIERBZECBES TV 5, 208ROFMIENE -SW HRATHD,
Bt OEHBOAFEEFARL TR, 25T, THBICK-T, BEORKUSEMBRIKT
WA, ENCOAMIENE ~-SWHETHS, QEMBOAMFBHRICL > THETFELTVS
w, EOEYR%EHDLEEWED NNW EROBS L BMIEOMHKSH, NNE ER O Hridid
EAEREDERE S > TS, DEDC &, 20 “dhdisn) YIER * AABI a0
BLIAHEEEL L2 THERHASNS,

MeLinikov (1970 ), Zanvukov {1971}, MeLanknoLva and Morcuanova (1977)icdduf, Wi
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BRLOBRO[ERZ~E=ZOMBLS EF L, SRS, Ry CEER T TR
BB AR L DR RS~ RdHEETH Y, BbHOT 7 ARREPHHE S SEHHET
HHEEZLNTHES,

FH U CBBR ) Y OFRBRBOLSET Y VLRI TE ORI EAON D
HELTVS, Chbd 1 DOREREHERL TV EEELONI0TEESBINERICES
D VHREREFEA S (Fig. 1) (KmMuraet al., 1982), T85> a 3y FEED Tuin, Khey-
ton % LC Longri Fault (Fig. 2¢), #-Y vit&#H O East Ekhaba, Pil'tun Fault (Fig.
2b), &L TEW-Y v LR® Central, Coastal £ L C Limnask Fault (Fig. 2d) HETH5,
FH 0 OEEEI3Rozapes Tvenskry(1972,1975), RozupesTvenskiy and Recuxin( 1975 ) i -
THRLNTWS, UT, #hskETHTRELEOFEFHRITOVWTIET .

v aly MEETRFICEBEREES, BAQWVE, Va2 iR~ THAREROREEP SIS Vo-
stochy Range i gkt 3 DM 8, Tuin, Kheyton, Longri DRMiEHE > T 5,
Vostochy Range @& RiAEMO EBATERO i@ EL T o255, & D BT HE S Longri
Fault TH& kL T3 (Fig. 2¢). COWBHE EICREE C OKFLERPREINTL S,
RozupesTvenskiy (1972) it £ OB EIC & B KEZERE, BEFRO off - set ZMRPITHIK T km
+FHTVBEDRTS, $12, Kheyton Fautt & Tuin Fault ks Figt, BHFEZ LY ->TO
3. FAEEREDFEOHFBII B L < Bl TWa 08, £0fMihihoEFIE Tuin Fault £ Kh-
eyton Fault ®FMEGEEL CIA-HETH S, ChdOBMBREBERVCOERT AT
STHERENADEELONTED, £5¢4&, O3 20MBOREIEEH20km ITE5,
RozupesTvenskry (1972) {1, ZOEEPR LML - -0 EBHDFHL SBFHIC A TTS S
HEDNTNE,

Yaly FEBRIBYS Longri Fault 4 YILREEREE v b o I @ East Ekhaba
Fault & Pil'tun Fault ~;fi§E L T %, FEast Ekhaba Fault iX3H~AML T 555 Pil’tun Fa-
ult GiFCEANEAML TV, Ll omEddEkl Tud, ZhsoNBRE 0B =RI%
L TCOa0, ZOEER Y2y M EELLEET, BTRCENT 25#8%E b2 (Fig. 2¢k
PLEDT & a t o P EEEEREICEEILIC DS S East Ekhaba, Pil'tun OffMiEL b E#ETN
RO B THEC EARL TS, 8502 OHURITE R I2ILE - IR RO %N
Bo® LS, E-EEALOENBLSRFEEL TEY, Jh5EHEIMOERBHRT DL
MU EMBICE - THERSh T 5 E5BFNICHIBTE 5,

BH ) VIR (Fig. 2d) RFERPEBOREBE « 7 +— FPRBEPLNY, THOHAT
v U L T % (RozapeSTVENSKIY and RECHKIN, 1975) L G BILEOH L WIEICEL -
THAI STV 3 . RozupesTvenskiy (1975), Rozapestvenskiy and Recaxin(1975) (3 LLIR D54
FAEDIFORIZONT NS, B4 ) 2 BREASFES ) v ic %) U onderthrusting 4 % EE) A3
HEARICIT b s, T oEHAEL~ BRI TRT L. ToRICILREGEEL,
HLEEREL S OIRE IO GETNNBICL - TIMI W CRECEMTHERES L D
KB EEZ LRSS (Fig 2d),

PEDE ey Y vicH Sh AR E SR LBIClE b o iEBER, ithRohaE T
KOEBLWER E T RIS ZRAEERERICL » THBSHONE LA EITHS,

gk pRILEEREILARO 4 SOMERICKAT L EABTE S, THbL, BPS
HAGR -KIES (RE) « ha 2y /8. 3ES - 5E8HTHE (Fig 3¢), hRibEED
ECELBOERRR NS DT T, AR - KGR L ASHOME#EORESOBITT ST LB
H® 5,
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Fig. 3 (after Kimuraetal., 1982)
a: Structural map of the northern Ishikari- Teshio Belt, b : Geologic outline and structure of the Hidaka
Metamorphic Belt, c: Geologic division of Hokkaido, SWH: Southwestern Hokkaido, CH: central
Hokkaido. I-T: Ishikari-Teshio Belt, Km: Kamuikotan Belt, Hm: Hidaka Metamorphic Belt, Hi:
Hidaka Belt, To: Tokoro Belt.

AR -REEGHCAEER - SH % - FESROEHRL TV, ChoOBIZ L —un
B0, BHEIT OHEOILREERTAS (RIS, $1ubs, oo R AT
gentle 2> 5 open TH S Dicst L, BEHOBHIZH £ L, tight 25 isoclinal & 77 - T 3
(Fig. 4). £z, COMFOBLE LEBiE+ ) »OFNEEMBIIE T = 7Y v TH 2,
B L 7o+ ) BRI LS NS AR - KIEH & 7 44 2 4 VEOERMNE~#ET 2 &
DEEbN S, IMEHOLR - KIEHOTIZSH LN BIRENBER v ) » OFBE~#iEd 3
bDEEbN S (Figs. 1,3a) (Kuarakuinov et al., 1979), % 7=, A1 - KR o g
LT OS5, FBihdhe kN3 EH LU BOME L O b 0T — BRSO
ZHBUENLAKE L THILKETRICEFIL TH 0, fiidoRENBMETH = W)l TH 5
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Ceologic profiles in the Ishikari-Teshio Belt.
A and B: East-west geologic profiles of the Ishikari coal field in the southern Ishikari-Teshio Belt
(after SHIMOGAWARA, 1963). Ka: Kawabata Formation, Ta: Takinoue Formation, Mo : Momijiyama
Formation, Po:Poronai Formation, Hi: Hiragishi Formation, Ik: Ikushyunbetsu Formation, Wa:
Wakanabe Formation, Yu: Yubari Formation, No: Noborikawa Formation, N: Nakagawa Formation,
H: Hakobuchi Formation, U: Urakawa Formation, F: Furano Formation. C: East-west geologic
profile south to Wakkanai in the northern Ishikari-Teshio Belt (after Mining committee of natural gas,
1979).  Yt: Yuchi Formation, Ki: Koitoi Formation, Wk: Wakkanai Formation, Mp: Magaripuchi
Formation, On: Onishibetsu Formation, Pg: Paleogene strata, IKG: Ishikari Group, Cr: Cretaceous
strata.
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(Fig. 3a), LOCERRENBILGETNRAEZRODILERLTOS, ) » LEETH
gL i P B D 7 2 vy v BRI - T B0, iR HEETAESE LA RT
RAERUL, HBELABETHILVAS, ILEBEOINL DRSS Ficth~H%IAd Frit o
Frtte R sh Twams@L THE LA 5,

HEEOELBE 5SS TEEERENAH LTV S, B, COHBEMRSICS W TOEMREA
eihENRENTVLS UPRIES, 1979, 1982 Komarsu et al.,, 1982 ; MivasHira, 1982
Osanar et al., 1982 ; Maepa et al,, 19827 &), Thoi k3 LHEEMFRUPOLIITZEDS
ABHTEMERD, HEERBL 2 DOV ICHERELIMBERE, +0bbERLIA 7 4 74
PGSR LE, VoS54 e FEBRE 3w 4 cREBNEORENS L CITERO
MR EAREEEHPOHBRSN., ThOoRETAFhO THEET IR THINE-TVE, Z1
T, TOERBEECA 044 FF (HSEHLEE £12-T03 (Figs. 3b, 5) ZfEM-
KETEBIZHA0 Ma 25 1TMa T RO b EFB =40 omHHTH Y BE, 1976 5 %H - G,
1981), FEOEMEMIEEREAEZVEOLCAEZLZLBRE L UMMREL, 1982),

1, OEERFCASNABENSESRE CKHRFELNEOE#SGIc 0T, ETF (1982),
Mrvasuira(1982), At (1981 ), Kimura et al., (1982 ) B Kizaki(1972) i LT Ehi
FHRHOBEVRF M LN OBENSE, S, GETRARSE b B LMETHS T E2HLHIC
L. BIOHERE, BSIHLMBO~ A 0+ 4 P EOFFREITIE -2 0sanat et al, (1982)4T
E-THBLATVS, THbL, FHEOI Vw54 bPERMESRIRESELSEAHALTED
(Kizaki, 1972 ), B5EE L@ |03 dbi —FERAR O KL EirEitic k - T
Brax T3 (Mivasurra, 1982 5 ETF, 1982), ZLTHETFDOIOERZERIER & (6 M gl
Z 5 TWA Mivasaita, 1982), <40+ 4 tEoho/NEEEBE,L D LBERKERBEIES
OHEE <A o+ 4 FHD ioliation DHMEFZEL TS (Osanar et al., 19822, BlEDC &
i3 O & T SO ME) SRR (RS~ i) hoHRTRSE D - THEHITL
R EFRRLTEY, Zok, drtkicE-> T8I Uik L (Eik - &ith, 1978), BHEDD
CRE-7- "B BILELENLEL,

chidb#E — ) OB OESE  HE, v ) v ohRIEEE~FELHIEO TR
WAL ER S N B REIC SWT, FORMEEE L, ) Y OBEBCHBRO T -
Wy DB FBEDFNERIES, UL, HItEBThESE 2L, TORGHOME
B B bt AT H 3 L LU SE AL LICIBL T A, ) v bdil
g iy TOE LB OEERES I, EMAHERARIOERTIHA L, HEThES & RE
iz &0 transpression tectonics ( REabing, 1980) 232 ~#-Hi L & oA oM %, TOMEELE
flico~t-toic, BERZa-57, k@7 — rOoFRERTH IS, Lol &3, C
OFEORAL “ HOME TH-1 T LE2REKRLTWVS (Fig. 7).

TR HD " THED, £, TORGBOERFEAGREAGHELOLUEFTcHTT
FC -7 DIn? DT L KEERRGEOEH D fracture zone PEKEFTEEHE, S, 2 -3
7, AbRE T L — F O ERIC DTS L /- Preman and Tawwann( 1972) S0 TEZ
THhbH, tkEHHErd2L38Ma ~09Ma B.P Ofg7 L — F DEEEORKRIL63.5N 1316°E, T
T OBOMEZE 1.76 x 107dg, yr, 9Ma B.P. LIBRX#AS 68.0°N 137.0°E HEE A 2.78x107
dg /yr TH B, L D3BMa~9Ma BP OB THT L~ rAEESTZE, + ) Yo il
K To7 L — MERNMEDL ZAMHEZC OBMSHBLEGOT, 207 - MERTRENIT
T Ec Lictid, £/, 9Ma Lol BE DIE~FRTHEOTE, 0w - i
HENLDET L DEECEBS LEIRMEBET LT &Y, T TRERELTWADLETHSMS, &
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MNTHDEVZTITHD, Il
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Thd,

CDA—7 7 < JLKOmT v — b OFf
AL E~ TR RIS 8 E
ZohTwa (A, 1979 :Okava, 1980 N
Dickinson 1978 ; Kiminamt and Konrani, %% [F‘
1982 ; KomaTsu et al., 1982), HijafiL
- HBHO KRGS « ERFHLLETO
FENEEShich LB > TR L
5, WYy~ LRPy =y P EB
DEREEOES, iy YEERIC
#ohrtto KiES, T L THERED,
D, THd, BETTOLL A, Lo/l
R L7z #2 & - B AR KRS
BofESHiIcoWT R, EhSEAD
subduction iIZfE > &0, THbOEHTEN
Wit -oSr & LToe7 (FH, 1970:
OkaDa, 1980) &, AR SE~D sub- Pliocene
duction £ B (#&L, 1972 : Hori- L KURILE
kosur, 1981 ; Mivasmro, 1977) OWED
eFupiHEhTnsd, LhL, EES
(Kmvura et al., 1982) % 0E=40 DNV, iy T e
subdaction % % h fe ALAEE SN ) ¥ 2 "
ICE B HBOEN S 5 CIRENICEET S TR
EimHTHREBTHEC ExtaiEL, U
LABloE#gNERIcL 6D, LA
“EEREOKESE L L TEALRAL
& IhEREL, CORTAHE - #5
(1980 ) ® MaEepa et al,, (1982)ic kL 3
EOEREE D S ORI BB, Fig. 6 Tectonic history near the southwestern margin of

the Kurile Arc (after Kimura, 1981).

M. THMEERCHITITEMAMOHREENMDERS S

FEMEETERTITIZ 30 A FE = LBROBEBRICOVT, EFRLEICZOREEREAL (K
R, 1981). ThERBEETEELUTDLS>THS (Fig. 6).
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Fig. 7 Tectonic framework near Hokkaido and Sakhalin.
The oblique collision of the Eurasian Plate and the North- American (or Okhotsk) Plate took place along
central Hokkaido and Sakhalin after Paleogene or Early Miocene. At the southwestern end of the Kurile
Arc, the frontal Kurile Arc also collided with the Tohoku Arc after Latest Miocene, caused by the
oblique subduction of the Pacific Plate along the Kurile-Kamchatka Trench.

FRESOCEMOIENERTH 2725 L1, REIhHthc A DR —2 L, NITrBiRsg LT
D, LEOT 7 b =2 206ES iz, 2 LT oMBic, SRS & hoRdbiig s 50 5 Bt
ERITH - T, HETOLMTIhEMIES -1z, RGBSR Z0BORL, hEittREr 712
&, BORBUIKILT o v MEETO decoupling 25| & 422 L, TRIANREBIOVic H&TH
DEHEEIL, TROKLMOETRIZHEL 2. Xoic, FEANOHAES TR, TN
hRETER VO T NIC X ZAMDEFEEIC L > THESRC D, WEEEEFIOF L. A
PRI HSLROSBMAE LR, % L THBL 208 -~ KES0mic b2 L (B Bodku
PO R PE L ETBE S CROER AT A K SN, EIRABLURD E T A TO~r hf itk
DLRDO 2L EFP, D EVBER2 -7 07, kkE7 L -+ OFEic oFEAALD
TR > THEBRES N EDTHS (Fig. 7). KA (1981 ) i3kl 70y PEVCOEETNhE
(IDE T > F O FRBEBERFEE & R OEAMIE (Kimura, 1981) & L ¥ EIBESTES S
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Fig. 8 Tr_ajectory of Oypax deduced from directions of volcanic dikes and metaliferous veins from Late
Miocene to Pliocene in the Kitami “Green-Tuff” Region.
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Fig. 9 Tectonic stress field in Hokkaido from Late Miocene to Pliocene (left figure) and recent (right figure).
left: solid line: trajectory of ¢y of “reverse fault type” stress field, double line: Trajectory of &; of
“strike-slip fault type™ stress field, dotted double line: Trajectory of Oy, Which is gy or 0.
right : solid lines indicate strikes of the local axes of maximum contraction obtained by Nakane (1973),
on the basis of repeated triangulation surveys. The broken lines show the trend of maximum com-
pression axes estimated from active faults (Research Group for Active Faults of Japan, 1980). The bars
on circles indicate trends of axes of maximum compression obtained by Nak aMura and Uy (1975)
mainly on the basis of the distribution of monogenetic craters and fissures of fissure eruption volcanoes.

DRI, 2DDKBET L - bOBHROVEEMATEALRZI L LEALHTHA D,

LR 7Y ¥« & 7RO KEEFEEEFH L A2 L 5, oFERONIL D &BR T, Ficki
PHHLEEC ~TH5E, COTZELEFMICSOWTREEDE AL bhoiind, HESZD T
Fr=IADHEENE, FEATOF 2 b=/ 20EBROBIIZHGEL TED, 200 & LREL
THIGLADTHA D, TR KEEHOREIMhEBRUEECLiE20THE, LR 7Y v « & 7HR
DEAFIRIARRIEALELINTOROERE, SAFNUEES FTOoBBHEESEOL HiC
Mb2hiEaHT, SHROMEE LTEIATWLS,

V. £&b

FX TS & i RIGEBEDE S LUEOERERIC D OTHRF LA, FhoidblTo
EICEEHBTL EHTE B,

O pRIEBEEZ-FVT « TL—r &K (L L RAT—Y2) 7L — P OBREE LThH
BO s, AdEE~HEZHLIE, BEF 7 b= 7 ABEITL, FOHEISHEEORLE
AEoTNE,

@ CoEmETI =7 2GR~ #HtticEE - TS,



BMl&&EoTy b=F R 19

® COEEFy =7 R0GETT S LRI, HEHTRERER - KREEIGIT -T2,

@ @WmEOKRP, PHhEEDBOFREDOME DR, -5 ¥ T «<dLK@T L — b OHENHE
BOBBRLH/UNTH S,

® BEAhIHDIE, o 2-50AET V- Fo&Ric, FEUERROER SO, diik
FRE oA & R T D BRSNS,

® TEUTIBETHHEIE, AEETL - bOFE « 14 F v v HBHETO oblique subd-
uction OERLEEFECH S, K7 oy MO TO decoupling A Z D, TRILTRETER
WIRAETOEREC . ZOESHTRIMFEERICABEY 2rhRitimgicE@e 51, AWl
ORI THERAEC O, HBOD {h Lh kLI HELROSHE LR, €O TOH
LWiBihe K& AERES L.

® —F, FERANOENEICY: 3R 7Y v « 5 7R TR, &5 TEIIANO
BB EMERO LD EHNER - THEMSAEEHY, XRESOERITE, thoTEMAMD
HOERIL 7B DENL ST E,

Pkt e, tEE0BNASGEHE, B=2UR, 2 DOEEShhb 5 T Tk » THER
XNKLBETEDNHRELEITE S, I8, CITHEDEOF—7DTFEILL - TObIEE—
ERENCER Uficd Eisb, BRI 2BEORES, LD FEMTBERITICE - TRHAT <2
BHECBSATVS, LT HOKEEDOT—sRChETERLALL L, KEED S HEE
BEOMFRICOCTHTDICHELN BBy, 7, SRIFFEILAXRMNoIEIZS 3 MEEL
BHELEBNEEWEOEBITOVTREL SNEd-F, LipL, AEElbEE > TREE, (L
B (1082) KL THEBENSLESICET AFHUANG L OShE LHTVS, RAXAHDLD
FMERICE T SICRSBOFIAICAI LTABRE Y,

W EHEFIAE, FEAFNAEEPEZE LY, tEEMEBENAS0ERICE ORRK
EZLTOEFOTWS, iRl THEEBL B s,

X B
Ben - AvranaM, Z. A Nur, D. JONES and A. Cox, 1981:Continental accretion and orogeny : From oceanic
plateaus to allochtonous terranes, Science, 213, 47—54.
BurcHFIEL, B. C, and J. H. STEWART, 1966 : ‘Pull-apart’ origin of the central segment of Death Valley,
California, Bull. Geol. Soc. Am., 77,439-442.
CHURKIN, M. Ir., and J. H, TREXLER, J1., 1980 : Circum~ Arctic plate accretion — Isolating part of a Pacific
plate to form the nucleus of the Arctic basin, Earth Planet. Sci. Lett., 48, 356-362.
, C.CarTER, and J. H. TREXLER, Jr., 1980 : Collision-deformed Paleozoic continental
margin of Alaska — Foundation for microplate accretion, Geol. Soc. Am, Bull.,, 91, 648—654.
,H. L. FosTER, and R. M. CHAPMAN, 1982 : Terranes and suture zones in east ceniral Alaska,
Jour, Geo, Res,, 87, B5, 3718-3730.
CROWELL, J. C., 1974 : Origin of late Cenozoic basins in southern California. In: Tectonics end Sedimentation
(Ed. by W. R. Dickinson). Sec. Publ. Soc. Econ. Paleont. Miner. Tulsz, 22, 190204,
DN, N., and S. HoTTa, 1973 : Seismic refraction and reflection evidence supporting plate tectonics in Hok-
kaido, Papers in Meteorology and Geophysics, 24, 3154,
Dickinson , W. R, 1978 : Plate tectonic evolution of north pacific rim, Jour. Pky. Earth, 21, suppl., s1—s9.
BHS= - yREES, 1978 dLiEMIcE J 2R, SR & bh 5 GRS - A B, 29,
631—644,
Fujita, K., 1978 : Pre-Cenozoic tectonic evolution of northeast Siberia, Jour. Geol,, 86, 159-172.



20 A K%

BREEA, 1973 : AN BOR, SHrEmy

T HEHE, 1979 ( HERCSONIMERARK OV TOEN - MBEFRE, 16, 221-220,

WEE, 1976 : HEERBEHOESE, WR MMM EFIHE, 4, 40, 409-414,

ERERRERS, 1979 (UBEOGN « RAN A EHR — T DFE SB% M43 8~ 51E) —, TR
HAPLER, 205.

e B, 1972 : BAFIROBILEL 7L — b, B, 43, 665— 673,

HorixosHr, E., 1981 : Evoluting plate tectonic margins in Hokkaido, Abstract in ofi international seminor on
accretion tectonics, 33.

A= - JARZ, 1951 : BS#HomE, HEWFESH, 6, 1-38.

ARE=«FR #, 1980 @i ETBEOREE, SHEXSREESE, o,

BHE%ES, 1980 il HENESERCONT ZRMAL 7 F 74 P OXE, MEK, 86, 110— 134

IsHizug A, H., M.IMma1zums, and N, GoucHi, 1981 : The Kamuikotan tectonic beit in Hokkaido, Japan, was
probably formed as a strike-slip mobile zone associated with oblique subduction and obduction process during
Mesozoic time, Absfract in ofi international seminor on accretion tectonics, 29.

GERES « SREZ, 1982 MEBEEY - @INAHURI 7T 3 tectnic block O, MBS 89 F54%
REFTRE (A7 VL BOBHEF 7 b =2 2] B, 16.

REEETE, 1972 : BillRoX#MFEL 7L — 52 =22, F4%, 42, 573-581.

Karzuka, 8., 1975 : Tectonic model for the morphology of arc-trench systems, especially for the echelon
ridges and mid-arc fault, Japan Jour. Geol. Geogr., 45, 9-28.

BT, 1080 : Fu v — L TEAN - OBEMECERIR, AT, 2, 155-156

THEMTETTS, 1980 @ OADENE, WAHRS.

Knaraxtinov, V. V., Kononov , V. E., AL perovicH, 1. M., NixiForov, V. M., SLUDNEY, Yu. G., and
TERESHCHEROV, A, A., 1979 : Deep-seated structure of Sakhalin, Sovetskaya Geology, 4, 5061 (in Russian).

Kiminami, K. and Y. KonTaN1, 1982 . Mesozoic arc trench system in Hokkaido, Japan, ceretion Tectonics,
Oji Book (in press).

Kimura, G., 1981 : Abashiri Tectonic Line — with special reference to the tectonic significance of the south-
western margin of the Kurile Arc, Jour. Fac. Sei. Hokkaido Univ, Ser. I V, 20,95-111.

KF %, 1981 : FRFERSHILEOF 7 b= 2 LEHIEAE, HE%, 87, 757768,

—— ERHE MG E Ak - R - %0 1982, HEZENEO LIRIL” kBT 5 E
XEPHETORE, WMSHERRLSE 27, 167 177.

KIMURA, G., 8. MIvASHITA, and S. MIvas aka, 1982 : Cellision tectonics in Hokkaido and Sakhalin, A ccretion
Tectonics, Ofi Book (in press).

Krzaki, K., 1972 : Configuration of migmatite dome comparative tectonics of migmatite in the Hidaka Meta-
morphic Belt, Jour. Fac. Sci. Hokkaido Univ. Ser. IV, 15, 157-172.

AMBIESE « £H—R « = THK « IR « BEE—, 1979 : HEEHREES L EHOBE, MBS R
HAREWE, 289.

Komarsu, M., G.KiMURA, and S.M1vasHITA, 1981 : Oceanic crust and island arc crust junctions in Hokkaido,
Abstract in Off internationgl seminor on accretion tectonics, 31.

, » and K.KimiNnami, 1982 : Tectonics of Hokkaido, with special reference to the

Hidaka Belt, In: Tectonics of paired metamorphic belts (Ed. by 1. Hara), Tanishi Print Kikaku, Hiroshima,
5559,

MRIESE « ETRER « BTEC R - MUPIRE A, » BERIE - A&EH— - £A—H|, 1982 : AF TS ic &t
5 KEEVEMGH — L 8= > b vl LROERFENENK, HEyak, 89S, 3, 220-238.

B M, 1982 : HILO AR SRR O B PR M ~ b e — B R TS % T R S R—
LBFMDRFitERE Ty b= F IS -, BEERRLSE, 27, 33-—54,




BRZBHr 7 b=2 A 21

BIIOEA, 1982 : MEHESDE < LRMROME - Sl 2 5 v U < OIRP 5, MBS 80 E KaF®R
LAYV mDOMRETI 2y 2] B, T-11.

MaEDA, J., Y. MoTovosui, and T. TAXAHAsHI, 1982 : Magmatism in the Main Zone of the Hidaka meta-
morphic belt, Hokkaido, In: Tectonics of paired metamorphic belts (Ed. by 1. Hara), Tanishi Print Kikaku,
Hiroshima, 19-24.

MceLHINNY , M. W.,, B.]. LJEmBLETON, X, H.Ma, and Z. K.ZHANG, 1981 : Fragmentation of Asia in the
Permian, Nature, 293, 212216,

MELANKHOLINA, Ye. N,, 1975 : Formation complexes in structures of Sakhalin and Hokkaido, Geotectonics,
9, 88104 (in Russian).

, and T.V.MoOLCHANOVA,1977 : Tectonic system of the Late Mesozoic continental
margin, eastern asia, Geotectonics, 11, 310—-322 (in Russian).

MEeLINIKOY, O. A., 1970 : Geologic development of southern Sakhalin from Paleogene to Neogene, Neuk,
Moskow.

MinaTo, M., M.Gorar, and M.HuNasASHI, 1965 : The geologic developments of Japanese islands, Tsukii--
shokan.

EIREE  HiBE, 1978  FHE-KICBY 20 SRS LAEE, WAGEHR, 21, 139-153.

B, - BT AR e IR - LOR— B\ i @, 1982: EEEEE -
JEREAO iR st 2iERE0, MEREGE GREG).

MIYASHITA, S., 1982 : Ophiolite succession and metamorphism of the Western zone of the Hidaka meta-
morphic belt, Hokkaido, In: Tectonics of paired metamorphic belts (Ed. by 1. Hara), Tanishi Print Kikaku,
Hiroshima, 25-30.

ETHK, 1982 (ZEA 74254 1, BRERSHEEOME (1)- 27 12 51 + BEOET,WHM (%
B/,

MrvasuIRO,A., 1977 : Subduction zone ophiolites and island arc ophiolite: In energetics of geologic processes
(Ed. by S. K. Saxena and Bhattacharji), Springer- Verlag, New York, 188-213.

i —BE « FHEE, 1975  HRBUECLEF 2 b2y ZINEETOME, GDP EEE 01-1-(1)8
EHE, 3, 75 —82

NAKAMURA, K. and S.UveEDpa, 1980 : Stress gradient in arc-back arc regions and plate subduction, Jour.
Geophys. Res. 85, 6419-6428.

BB, 1973 @ BAICE W AEEAIK TR, MM, 19, 190 208,

NuUR, A. and Z. BEN—AvrRaHAM, 1982 : Oceanic plateaus, the fragmentation of continents, and mountain
building, Jour. Geophy. Res., 87, 36443661,

FREs, 1979 @EOMEEL Y L— 52 r=2 =2, BTIHRK, 1, 869—877.

OxaDa, H., 1980 : Sedimentary environments on and around island arcs; an example of the Japan trench area,
Precambrian Research, 12, 115-139.

Osana1, Y., T. TovosHiMa, and M.KomaTsu, 1982 : Constitution of the Hidaka metamorphic belt, its
metamorphism and structure, In Tectonics of paired metamorphic belts (Ed. by 1. Hata), Tanishi Print Kikaku,
Hiroshima, 11-117.

KEAMPUEE, 1982 (NABRERREDFZ 77 =720 @BET ", BEMARRSSE,27,127- 142,

Prrman, W. C. IIL, and M. TaLwan), 1972 : Sea-floor spreading in the north Atlantic, Geol. Soc. Am. Bull.,
83,619-646,

READING, H. G., 1980 : Characteristics and recognition of strike-slip fault system, In Sedimentation in Oblique
slip mobile zones (Ed, by P. F. Ballance and H. G. Reading), Spec. Publ. int. Ass. Sediment., 4,7-26.

RoDGERS, D. A., 1980 : Analysis of pull-apart basin development produced by an echelon strike-slip fault, In
Sedimentation in Oblique-slip mobile zones (Ed. by P. F. Ballance and H. G. Reading), Spec. Publ. int. Ass.



22 xR £

Sediment. 4,27-41,
RozZHDESTVENSKIY, V. 5., 1972 : Strike slip faults in the Vostochnny range of Schmidt Peninsula of Sakhalin,
SSSR Geol, Geophys., 10, 131-134 (in Russian).
» 1975 : Tectonics in northeastern Sakhalin, Geotectonics, 9, 85—97 (in Russian),
) ,» 1976 : Displacement along the Tym'Poronay fault on Sakhalin island, Doklady
Akad. Nauk, SSSR, 230, 678—680 (in Russian)
»and A. N. RECHKIN , 1975 : Serpentinite melange and some aspects of tectonic evo-
lution of Sakhalin island, Doklady Akad. Nauk, SSSR, 221, 1156—-1159 (in Russian).
ekt B « AHMDIES - KE—5, 1082 @ BILHAIC BT 2 FEMRISIBER, BESHETtea®, 27,
55 —79.
M OW-GREZ, 1081 BEBEHOEREEOK — Ar R, MEFLS 88 EALRSE, 342,
— —\iOF— - AHIEX ~BEREX, 1981 : JbiEEIBHZE Desmostylus S1SEOHIE 1L, HERRH,
32, 545-549,
SHiMazakl K., T. Kato,and K. YaMasHITA, 1978 : Basic types of internal deformation of the continental
plate at arc-arc junctions, Jour. Phys. Earth, 26, suppl., s69—s83.
TERER, 1963 : YRRAOENK L £ OMEMEORE, GRIMEWE, §, 1-243.
STONE, D. B, B. C. Panuska, and D. R.PACKER, 1982 : Paleolatitudes versus time for southern Alaska, Jour.
Geophy. Res., 87, 3697-3707.
WA ®, 1981 : FBUE/IROE B L HMAOT 2 b= 2, WEK, 87, 737 -751.
Tokuba, T., 1926 : On the echelon structure of Japanese archipelagoes, Japan Jour. Geol. Geogr., 5, 41-76.
WATANABE, T., 1982 : Idonnappu Formation in the Kamuikotan Belt as constituent of a Mesozoic subduction
wedge, In: Tectonics of paired metamorphic belts (Ed. by 1. Hara) Tanishi Print Kikaku, Hiroshima, 37-41.
WRENE « WA, 1975 @ ALMERALI 7 Y — v & T HIROIEIS IR, 01, WEPES 8 EALHESE,
290.
——, 1982 ! FpgltdgElLMOMEL 77 =¥ 2, MHE¥S 80ERSKSE, 512,
ZAaNYROV, V. N,, 1971 : The Central Sakhalin Fault and its role in the tectonic evolution of the island, Doklady
Akad, Nauk, 5S8R, 196, 913—-916 (in Russian).

(Z# @ 1982 TA 1 H)



