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Fig. 1. Ep. NAUMANN’s geotectonical map of the Japanese Islands.
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yoke metamorphic belt
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Fig. 7. Relation between metamorphic belts in Kyushu (Mapped from the report
by KArRAKIDA et al., 1969).
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Fig. 11. Map of the metamorphic belts in Southwest Japan (Mivakawa, 1961).
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DL EBRDH, T OWEFETAR /EEREOTBITIZL Y, BBATHEZES 2, U - KEEMRE
BEEDLIMPEND T LD H,

T, B O 7 X EEE ORMAEOARILERSE OMBEREE FOMBSITIR Y0k 5ok
ZDTHAH D,

0.4 ARILERE (58 10 12, 1K)

RIVEREOFBICE T 51k 0E2 FEbTFTHZ LROLES £ b, @ ZRIECERTIEE
BEREHOERE TH S (IUTF, 1896; Kopavasmr, 1941; #ily, 1962; Yamamoro, 1962; 11142, 1964),
@ ZEVEREICBRT 2L ER Y (1, 1964; ¥R, 1965; Uepa - Onuk, 1969; AR - 135,
1969), ® 1L AL ETFbhikboth s (Fh, 1970; AL, 1972).

Mot tE AR & B, ZHINERAE L ) HBREREITEY, B BERcHET 3 - L aR#th s
2, BERBERE TH Y, WBEEEED Z &, BLONSHRMELD LT, EEOHEFEHBL IED
W, EnBEicih-oThaLiftESh 5,

M.5 KMz BT 2= (4 ~8 « 12, #1%)

M.5.1 RAAMICHTBZZFNHCOOTOERE

BRI VETR L 72 BB IR W T MBI 2RI e oW T ED L d RELZFN BT
PEBELTHZLROL S /3.

O ZEFENFEFRAMNEM TR T REEL TWA LRI TnE (AR - 130, 1969).

®@ ZHI RS SRR O R ICEY, RIUEHEMTICE TR A T e (3,
1970).

® ZRNHEZ R OB O/ NBREEOTREEICHE S (B, 1961; #k, 1965 ; i, 1967).

@ ZWUETESS LU AERE T < (kR , 1969).

® ZEJIEEEEl - B SRR ekt E, Wbk LTRE, RIBEREE #k { (Kopavasar,
1941) .

® ZB), ZFEESN T L (A « 134, 1962; wil, 1962), BIFERE IS4 5 (M
1, 1962).

O RINERSE FUREOEREL, % OHES » b & T, ZEERErbaMsh (i
(36),1964; %R, 1970), MiHES, BEEEE AR L USMHEASEIERE B ThBieh phb b
T, WEHEE L2 LA TERIHOIEE L A& AT © dEEEE LT, BB oMESE L U (EK, 1965;
T, 1967; FEORM « 24, 1969 w11l - BEF » Bk, 1970), b avvd, hE, R, SiII0ES i
UE OREIEBAL L+ 5 (Fhd, 1970).

FH L ->TiE, OBLUOOM /&, B%, Bkl SHESOZERETT Cloh<c k5 ik
RGN OWRETH Y, @B TE, BREPNER TEICFMEEL b2 b & +F (BA,
1962a), BRRHICA VAL LE=ZFNERENE T HAE BT 2 L ok - THRRAEEEE 25, Fh
50 T, BRPEEO—REMPNE THE - i+ 23 b EETcH 5. ®leoWTid, =88
TR & SRS DS DR OMR A HEE T H 5%,

LZAT, QLI REERERZIEREOEETH L L WIBL B b 5 25, (435, 1952;

06) TIPSR LU LR ORRASE B LI b0 &g (1935) 104 6 WEBIFERE L IE5.

47) MILLER, et al. (1963) iz X 5 Wi #7L B o> BEIRERE OB MERIZHER o K-Ar 4457 7046 m.y., 180+
6my. Tha. AL HOZRERAOERTIREERIC X 5 Rb-Sr 5% 2604+ 130 m.y., 2704+ 80 m.y,
THY (B, 1967) W AREROREH TREBERERT - B85 (ERER) KRR EbATHS
(K, 1930; Kopavasuar, 1941; B8, 1951).

98) SEREERGS, SRV ZEREN B 0 MR R B S LT e a (AR - VA - BB, 19535 AR - i34,
19625 FHEAR, 1969), DAEO R AR ICEHOBMELE U THE - N L LIcr - B - 40l (I - 1325, 19563
A, 1969) @B X S BB BLL D THS S,
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KoBavasur,1956a; [UF, 1957; Mivakawa, 1961), Z L BB DESH S L TENEZ T 5.

D ORIFERER X UREOBTRE SN ERS 3= ERE» b ST 2E L F it > nw T
i, =B, ZWMNWAERE L AN O Zh b OFERGE L OBEI > W T oZAXLETHSH Y. %
T FEOMCHEER D L Vo EZITH L TR, =28, SEIMERER Z 0RNEROEBIREREOE <
HLRBHADI, THEDEEBIT 22 Ld, WERIRUEEL ZHRINCBER T 2ERE b i
U5 DIEETH 5.

Fhie b, BREDOE DD L k- TELZRNHES, AN TRBRREPRFLER LTS O
i, ¥O LTHBEEEOEMLARLEZBELTLES ODTHS 5. SLINTHG OB EIM T
555D,

RIRERS T, HEBERTI, FEORBF, B, EiEogmia™®, MEd s 8EHESY ons
N6 bLZ), ZEHmEEO FhicET 5 L bRy, BIRERSRSH L, EEREERE (ZHI
TR XD SREREICESE LTV AR, BER O - el B R THEHES 5 b HhiE, =EE
AL D L ERNERAIEY. Y ic, ZEERIER L RIF £ 7ol WIS S9N ERIER 23 -
T2 LTHMY (I, 1962; #Thk, 1965), LIt ORISERMSE X, Fh (1970) LT a X jic, #
HAES D % 5 & ZIEINERSE LS B WRE—OERE 2l -2 b EZ 3 FRERTH 5.

BHE (197]) W ER - 2EBIIW WO B R D, bOw AMERSKEERFNLTRLZ 2L E
BRTRd2EVERITWER, ZhiiKosavasm (1941) LF#R B2 FEER L T2 L3,
TR~ 72X 5 e, EHERZOEZFCERTERY, ThTR, EnIcBRERSE L ZHINERS &
EDXH TR BN ETHA . b H—F, WILEZROERE L =H)I#H L oBE2E L TH
oy,

M. 5.2 dehnibiiolEdh - B8 (5512 - 13K)

B TIRIMIEDEDE 2 HFie oW TEBELED, FhUBTDL L OB SR (FrRansIQUET COIGNET,
1874; $k, 1894; KA F, 1913; Yase, 1917; &¥5, 1925; KBE, 1935) 1 Zv{EirkE 7 ¥ oS
PEWNEREOWRE L E 2. TORNT, Yase (1917) 1%, BEEAFREREPREH S IVERT H AR
(4M8) OWTRTH Y, ZOWMAERWIZEAMIBIIRTICH - THE» SN () OBEELT
HBLRRTEY, 20%, KB (1925) 3Vt & — 7= oRGEAMIKROIE (Rl « FFE
#R) BN LR OBR LB 2 T

Fiz, KREE (1935) 13, AEMLERESY MR cBERT 2E 0N, Mg ratokl
THWE, B EEL, ZomEORERE LTRIL - FFRREE X

3, 30, FEEE OB SHA RS W R AR T B ARSI CHEE L Tehs, T
MEOERERSRIEOEE LD T3 8, TOEFHEOERED 2L L LRI - F7 BRI

99) )N - HEE - BEE (1970) X, BhAF REE o (BRE) HE5RL, SHERECETY LR THD
B, ZOHBHEENEEREREL FRETVELRELRZVTHS Y.

100) FEAH « 132> (1969) 38X OTH)I « FEMA » G (1970) EEEARIE AN VA BAE » T=—A T 1 b
FRTEHRIEHHE LTS, ZoRFIRFE - LMHO=ZEHE» 6 b MEShTBY (RA, 1929, 1933;
F, 19405 JEJE, 19625 Hill « iR, 1967), BIGABEOM L b A TEHINFEM EMET 3 0RAERTH
5., ¥k, BE - B£E (1957) BREEFEEORECARFTIEAPALAERO D LEL TS

101) Ml - iEAs (1953) i, HEVER CoKSEIEENL, I ¢4 BIzsR B PALH 72 iR & PR B AR

BB OB b OIS I B o R IC BB L T L ERAEEE Lo LB Tv 5. IIF (1961) X%~
POBEEEBITT, [ZRIBOERED FRZERSEBECTESCER > T3 L5 X ) nEENE
LTI VA, EENTCBE SAVEIRE Lo TH S | LT B, B« @Ed (1970) R=#)1
ERERIZZEBABHLET, Pl L L ZBRRUMCET LIBT3,
B (1965) 1, [=EEERIEM & ZRNERIER L 0BT T W50, F RN Th 5. KR
DEPO—EIET - LBEORHE TERLET, ThiISRIERELIFATWS0rbahizy. ZHIIE
FEMERAM TER Shic L E 2 bR B EISICERKRHIEL T30k, ERIEANEEROBY LPE
iz CREVWEIHR iz h bahiv] EBRTvS,

102) HAETW2T, EHERLEPLES.
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FChicBE S ERThE b ny. Micnzid, SR ORI - 577 BRMAE» bR - fBE
i E TUL AN TE RIS X UFRAHR IO LA IcREE Lie 2 LB, Liedio T, SEER#OR
Bl c FHFEBOE LA LLEE LI Lk b a3 2o [EREDPZBERT AEN DI
ZALSUBE SRR A IC R I BB RN Lo ] & v O EEIRSICSL - I Eie,  [TH» b R REds)
B LTERER, B S0 3ERH, BEREILROHEERR X UCBRAESAMICBNWTEDL Y
RBBIZH S EVIARREOFHEICE O TWEHEERIT T N3Ed, Lo EBICEZT Y 5
2, DT, #-obhOMEHESEHITT, ZOEERFICI I 0L B Eh 2hBELED D

.6 Hukomh, BEIOIEREEHRD SR AN I T
ZORDOWEISR (512 - 14)

M.6.1 JbJuiilds K2 DB AHE

@ MECEZERINE, BRE, WMAHERREFCHRSMAL T3, MW T HORRRE L 7
THBER LR GMERL TR Y, BRROFROERE LR, S EIH OWR B R CHE? L0
NP E THEFERS. 207 kX, e HBRICEHNL T RP - LT, 2 (1970) 2353R-< T
WHE D IRERNELEEEEEUTNCR BEL TWe D L 2 E2 885, BE, ZEIERERL
NEIBICH DALV DL, ZEERELEFEOBITHICE Y, h b0 T L { Shieh "k
REOTIIRLEISEN D THS .

® WEIZENT, SENEREO—REMTZEWRNWL WNWTH B, AEBILE=RAMER b
Tk ENE, NE o Ff% &V, BFEGEOEGKIIAMULMEN S ZWIIEREO—MEMEES X 5 2K
M#E L5, CHEEFER=SHIIF NI L e L2 RTHOTHES S

® HNEOBFEEESIZEN T, ZHI LTS/ L COEREERE DERLEZ LD
RIS RS, TRIE B LOWIEEE 2 b - ot BAEREN L itic, EEBEOZEIEREEH O
TFR2EL L 91, ZOWLLEEICb>THbR 3, WET—FERM N75°E 0 b 023, LMNEE T
(X N4O°E & 72 0, R BR B OB RS O —ikzER £ 20° ORETHAZT 5. ZhixBERHEHERT 8
APEERNC X - C, HEIIEW AN LR FRcmER2EL I L 2R L TWS. FMRAERAE
b Z OEEHEENC R L CER S TR TR

@ FEFHEPHEIE S T 2 AMILEEIC R T, EEERE-CTE R B O O SRR ISR
220, KEErEEbh TWa, Zhit, P EVEHEIchs TESLOBRHERLZ L &
BERLTWS.,

® MECE W TR MR L TERICSH LTz CL, Sch, SCLEXEMH#ED 55, b0 G L
BARERIM TR TS, Zh b CLAEE S HEEES L ) S IHCHEEF o mIcER SR,
T LB, HIVERbhZrTHhSD 5.

® PEHETH L 0RO OIY B R BEIROE AR, EBME»0EO—itEREZNE I
FEx 5 UNE - @2, 1959; /g, 1964). N E G oRit) I ERIERF 28y, RN & AR
L RBELTWS (WM - NG, 1951 ; Kojiva, 1953 5 /NG, 1954b)1%%° . & 72 = Wi iR AT O E %S
BRALNS., ZhitSiVEMEE M EEERICE - T, AFHEE Lo —REMEELLZ L E

103) Mivakawa (1961) (HEREMEE SRS LB, (=8, FREREOMOIEREEBIROR b
M5 L, ek 2 ERERSEOMEBBNEZESNS L LTh, FEREMAITL L b L SEERTCHZEL
FHEICEELZ LD TH A S | LTS,

104) BEWE, SH)IEREERTEB TS -7z ThiE, IEREERLELMLALEREZLREERD, &
W (1963) 4 0 ORBEREHE (ZE)IERESE) oERAEOEB EiLic, RO EIAERE
EFEFETT, 27 A ML VBBShEFERATHESUBL Wz EE L.

105) FEJIB X oHkibo 2 #E 8T ELFE T NE 2v-L NNE F18% & 328, EEUE G E-Wiaw1L ENE
THB UM - FF, 1952b).  FR)IEERICY b N B WGl Ik —ik iz ENE Th 523, HERoOIEL

Tk SW 70k SSW k23 . KRR EMFLA 5 L% ¢ NNE ©, FEpffiodt © & WSW i
vl EW iz b % (Kojmua, 1953),



: 8angun metamorphic belt {
: Extension of Sangun metamorphic belt
* Ainoshima belt
: Ryoke metamorphic belt
: Extension of Ryoke metamorphic belt O
: Sambagawa metamorphic belt <
¢ Extenslon of Sambagawa metamorphic belt |
: Chichibu belt |
* Shimanto belt
: Ryuhozan belt P
: Higo metamorphic belt
* Asaji metamorphic rock
* Mizukoshi formation

(Upper Paleozoic)

ddHEBERER~ -

By

36

.~ Tectonic line or zone

M : Median tectonic line

Mi: Mikabu tectonic zone

B : Butsuzo- ltogawa tectonic line
UY: Usuki- Yatsushiro tectonic line
U : Ushinchama tectonic line

8 ¢ Suetakegawa tectonic line

N : Nagato tectonic line

Y : Yobukonoseto fault

L H: Hinagu foult

—~~  8tructural trend

> PT: Non-metamorphic Paleozoic trend
O ST: Sangun metamorphic rock trend
o ip0 20Ckm

FI4R TUR B AT i M

Fig. 14.  Schematic structural map of western half of Southwest Japan.
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L1 IR SR SR e B B FTHEEAE & C Of, 1 4~6 km o> SEVERE ORTEIIBIH 5 5
o> TS, JLIE EEE UG, 19475 /8B « ik, 1950), F 2 W6 LBTE NG - sk,
1950), 7 U » R LR DY, SEERELEREHICELERSE S RESRFbh 7o LELORD
106) fiA (1964) 2, [ SEEREOBEMOSEE, MUK L+ 5 P EMERETR, ©ERE, AR

22 B FNACHENC 2> o C oMl CrEdb B, BRRELER X OEBE R CR S OEEI R > Tvy5 ] Eif~T
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(Koyma, 1953 5 /B, 1954b)207,

@ 3BA (1969) ickhid, BE, WHRERz b £ ONEFHMOWEHI LY, dbHEh4eE
(B, 1964) OFREEEC LSS, 20km, 40 kmiz EofiThe o li@REB2 605, &b
{2, BIEEROKLEER I UEREEMAEOEC DS HE S NE Th s (NG « Fff, 1952b; & « 13
2o, 1959, 1964 ; &k « iZAs, 1959 5 &4« 12>, 1966 ;5 §EA, 1966). Zhid & < iz, WHEON
E R OBIEHICH » TNE 225 S Wiz » Tl ofias k& BB L, £ 0B icHER Ich-> T
PEEESEH, BALRZ EARSRLTWS

® Z=ZEEREO—MEMILUARTENE, JLAJEE Tk ENEY®, FEHTIZEWRNWL WNW
THY, BARIEHF CHNWLERS, ZhaER#EBsoRicdbLdbE @< sk » TE{L
Nl LT s,

© ENEZMOEHEREHOFIMBRCHEEL, ZhEiE2 L9 ¥V v —2 HoREHE (REWL
) (EF - A, 1964) 2EMNWRNWL WNW, i} 35~60°NE THfiLTWwa, Fi (1970) ik
Z OFmE REUEBHEFELDATOBEEOFRIZERE SN b O LR T35, ~ofEFE» bf%
RN H T AHIEE MO bR LI 5 OBR#E OBBHCOER YT 5 L A TELE L v,

® Ab AN TERAENE L A LT 508, BIREREH O A A TE M A B sz
ferd s, Eie, ZEEREOFTLWHEL, REERE L oMicix, B 40 km, NWEHHOHA
ROBTHEERLHY . TMEREERTTWS, = RS EEENXEEsh 5.

DB~z L 2 AMIEEL D L (F12~14X), Il - KRSMPEICEWT, SBREE L UCZEBER
HEINZEO—BEESAEEENSILEICARGIRT S & LD CHEANDETNERICELNT, HBIHE
HIC3BWL - FREHMAEETH - LZRIEY BEREODSHERE L L ICRFTRE—BIECH#
FEANBZMBEELBCLUT, MIFESHBECHUTEHECBEH LT, BEOLSKSFRELL-/b D
LR AN B,

Wiz, AEEEHPOATIE L REEEELTRS

D JEHEREEE, RENICRERERER C R 200 LAV, EE0E2F» b Th
3, B LSRN R T OBRREN ICERERIERAEN oBRER 280 22 L ik b, Zh
F—oOfETHA 5.

Bk R (1961), 44 « kR (1964) X 5 &, [JuNBEHEEERRHE LM+ 5P -EFR (UNMERB)
EFOMEINTEIRRICE  JRIERSEIE CRE7 & 2 v @, HEERE, HAGRENEE) ek ik
WHIER IC D /e o TAMHL TN S, Z0OEIREL OBE, MBEEEIEAD Y, s 7= Ako
X 0 R R EME R bRy, LaL, /DMEEF IS LizaiRR e L v o D RIE RS Ok
TNZHH B AW B R A 6 e Wl 2 « 3 RORTT 2 BIRRIER A OB Icid & £ i/ N8 O/,
107) WA RFEH OB EHEET cixfist s trom~of LT b, PHHEMHS T a4 fracture

125 2 MMEWESERETE (BAE) 280 CENERAEOHELMOERShEZb0Th 5 5 (B,
1964, 1966).

108) #A () (1958) 1Kk 3 &, T[dLAMBIAIOLEREHIRFOMIZD 5 v F—atfiE (FE0V=z—2 3
iF ENE 701k B-W 25332 L 23%0) 23 Y, HUROREE I ENE w2 —mgins 5. TRE, TF
B, RLAREHIRO LI SR o fli B 2 e ictl» T, NEMEZ TR McHET 3 o
H5. ERR. MEEREEENSEOIIEN, ZARUSLILE oA & oM ofERE LN o Bk
BOER YT 5. LasL, 1&F NE FRICEEC BIEAEERPZRICI 5 AT 2 b 1445 Z OREHO L
RIEBTARETHSH. ]

109) ZFERETH B L v ) Wrkkifiidin{, EFERAETREVPLELBALDS.

110) %R (1970) wihid, TRHEUELFEEHBOKF)IEHRL oflicik, #EF0BEFERLEXONDIHE
R A L LB, SRSEONMERFTERIEE -2 kv, REWE LT ol hT 3 HEEE 0
BREBEHLTYWAVR, TRLITFESGBERKD S 0L ELZ LS. D EoZ L RMRAELE O A
Bo#ErEz b5 L, AFDE?DREHEUMITICE 3B - ARBERO T IO (R ik

) wEr—-Eo AEREAEC T T 3 AR E A L THAEROTMRELS AL T2 HRE S h
5.

11D PR A B &6 2 SR AREE TP I B RS R0 SEB A ERER SR T3 (BARE
C1ED, 1969).
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HAEPELL TWAEHL DY, 7771 MEERED, {200/ S WEIREH L TMERE 25 ic
0, BANIBREL LY ZAREERTEELH S

I« &2 (1956) iz ki, MEESREA I R ER S T AankaRSiaEs (Smkmiakic
BHTNAEN) BYALRERENTRY, £k, ZEAREHAI VHLVSERER TWARNVWEES,
BEERDS. [T 61k 2 LB ICEERABEE R E LBCEEIERE B Y, ElicEWT,
IR L OERENER ST b Livien,

S BN B25, ME D6 Iz i A+ OREritTERAE D ORI S Th o
H, BEBUA, REA, EIEE, EED, SIS (FHE, 1950 BR, 1956 5 Bg, 19625 K
- P9, 1965), BB =RICERENTCL OB EIPESDL ZABRLPIcEhTHWARWY, Lirl, BE
R (KBS, 1957, 1958), oA, EhicEREaL a5 A A S0RER R KA (R - &iF,
1960), BH A, HBIIA, REAREEZRLCEERFE (R - XH, 1967), A& EA 7T /<7
A v 7 Bl % AT RIREERA FEETY (BB, 1962) 7o X ORSE, BERIEREVEADESD
TRESh7 e LT, Bk aEHoBRALR, &5 cly+EBRHERTIcER L O 7 rTREIE ) 3
WV, ok S BERESEGFBRETICH S L ThE, BREREE L BEELTERSh 3,

@ Ftk - @A (1957) 3 X UEEARE « 322(1969) i L, dbui 76 REEE OBl o /N i
REFFFREICE BB R RN Z ER D D, R O R Of-&81%, HIEHCMHK
B—F T, BEETFELBEREDEN LR 25055 (B 13R). #1E - Ak (1957) 2 & 2
& THINERA T 2 FRECRIR S TS, BiXAhWnWs, a— h5 01 ey, BH
REERE RO AWEEEZE L, EEERSICHEER 5. MBBBoBE»r 625 L, UEHG O
BB ES S OMUENP S, ZMERELELBA T30 TW,  BIERETT OATAE
PHERTEMEREONICHBEEELZLND. L > T, HERELVILFOZIE RS NICETER
ERIZ PI7- BB EAEY 0B AMTbhiZ bicks, LaL, HFROBEFEI EREL =
A % 0 2] - THINERBICERT WS L5 E 2 & BET M ARz 2 v,

@ ek, K/ BETRBREERLRE» L5 1ARBEIcSh TER, ChETOELZFE DT T A
%, a. HEFRERHICBT S (IUTF, 1896 ; Kopavasar, 1941; (I'F, 1957), b, HEFEOEEICE LT
ERTREMEICH 20, ERWEO—MERET 20 EIPERRS T b 5 (F A - A, 1960;
Hasumvoto-FujivoTo, 19625 #8474 » T4y, 1962), ¢, ZEPERE L 13RI L0 T dh 5 (BA, 1964),
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Geotectonics of Northern Kyushu

—Problems concerning the “Nagasaki Dreiecke’’—

By

Osamu HirokawaA

Abstract

Introduction

E. Nauman (1885, 1893) divided the Japanese islands into the following two zones: the Inner Zone
conspicuous in acidic intrusions, gneiss, and schists of high temperature type and the Outer Zone charac-
teristic of zonal arrangement of sedimentary rock and schists of high pressure type (Fig. 1).

F.v. Ricataoren (1903) distinguished the triangular area(blank area of Kyushu in Fig. 2) having both
features of the Outer and Inner Zones between the Matsuyama-Imari and the Matsuyama-Yatsushiro
lines from the two zones mentioned above and named the peculiar area the “Nagasaki Dreiecke” (Fig. 2).

In Kyushu where the Japanese islands arc meets with the Ryukyu islands arc, the parallel arrangement
of the main metamorphic belts, such as the Sangun, the Ryoke, and the Sambagawa belts in Southwest
Japan is not only intensely disturbed, but also particularly in the “Nagasaki Dreiecke” area the basements,
such as the metamorphic rocks, Paleozoic, etc. are exposed only in scattered areas due to the wide cover
of the Cretaceous and Cenozoic (Figs. 5, 10, and 12). It is, therefore, very difficult sufficiently to clarify
the geologic structures of the basements in this area.

Many geologists have discussed the problem on the relation of the sparsely isolated basements to the
parallel metamorphic belts developed in Southwest Japan and of the border lines of the “Nagasaki Dreiecke”
to the Median Tectonic Line (Figs. 4-8, and 11). Nevertheless, there seem to be many problems still waiting
solution.

In this paper the study works published on the subject how the parallel metamorphic belts in Southwest
Japan are disturbed and related to each other in Kyushu are reviewed, and the subject is discussed on the

basis of data obtained mainly from references.

Brief review of study works
I. Itis the most important for the subject to clarify how the schist around Nagasaki and the gneiss and
schist south of Kumamoto in the “Nagasaki Dreiecke’ area are related respectively to the parallel meta-
morphic belts in Southwest Japan (Fig. 12).

a. Since about 1901 the schist of high pressure type around Nagasaki (the Nagasaki metamorphic
rock) had been connected mainly from the rock features with the Sambagawa metamorphic belt traced
from the east to the Saganoseki Peninsula in Kyushu.

Since about 1950 certain geologists have supposed, however, from no conspicuous difference in either
rock facies or structures between the Sambagawa and the Sangun metamorphic rocksand the closer location
of the Nagasaki metamorphic rock to the latter that the Nagasaki metamorphic rock corresponds to the
Sangun metamorphic rock (Figs. 5 and 12, Table 1).

In 1963 it was known that the absolute age of the Nagasaki metamorphic rock is closer to that of the
Sambagawa metamorphic rock than to the age of the Sangun metamorphic rock (Table 3). Since then

some geologists have doubted the correspondence of the Nagasaki metamorphic rock to the Sangun meta-
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morphic belt.

On the other hand, a conceptual view has been sustained by a number of geologists since about 1910
that the Nagasaki metamorphic rock and the schist of the Amakusa islands are included in a metamorphic
belt of NS trend quite different from the EW trend of the parallel main metamorphic belts in Southwest
Japan (Figs. 4-8). This structural problem has prevented some geologists to connect the Nagasaki meta-
morphic rock with the Sambagawa metamorphic rock belt inspite of the similarity of their absolute ages
and metamorphic facies (Tables 1 and 3). In recent years certain geologists have been inclined to connect
the Nagasaki metamorphic rock with the schist on the Ryukyu islands arc or to frame for the Nagasaki
metamorphic rock a belt other than the parallel main metamorphic belts mentioned above (Figs. 7 and
8).

b. The gneiss and schist of high temperature type south of Kumamoto (the Higo metamorphic rock)
has been regarded as a western extension of the Ryoke metamorphic belt from the similarity of their meta-
morphic facies by a large majority of geologists since 1896 in spite of considerable differences in original
rocks between the two metamorphic rocks (Figs. 4-8, and 11), However, certain geologists supposed that
the Higo metamorphic rock was parts of the basements probably of Precambrian age upheaved into a
higher horizon by geotectonic disturbances as in the Kurosegawa structural zone within the Chichibu belt
mainly underlain by the upper Paleozoic (Fig. 10). H. Yamamoro (1962) insisted principally from a view
point of the metamorphic facies that the Higo metamorphic rock belt is not an extension of the Ryoke
metamorphic belt but a member of another metamorphic belt (Fig. 9).

Certain geologists have considered from the standpoint of both metamorphic facies and geologic structure
that the Higo metamorphic rock was produced by the effect of the Ryoke metamorphism on the Sangun

or the Sambagawa metamorphic rock.

2. 'There are the following different views on the principal subject of this paper.

a. T. Kopavasu1 (1941) intended to connect the Nagasaki metamorphic rock through the “Sonoki
bending” with the Sambagawa metamorphic belt and supposed that the Sambagawa metamorphic rock in
Kyushu was xenolithic or like roof-pendant in the Ryoke gneiss (Fig. 4).

b. N. YamasHITa (1957) regarded the Nagasaki metamorphic rock (named the Sonoki metamorphic
rock by him) as a western extension of the Sangun metamorphic belt and the Higo metamorphic rock
belt as the western part of the Ryoke metamorphic belt crossing obliquely the Sangun metamorphic belt
in Kyushu (Fig. 5).

¢. According to K. Mivakawa (1961) the Sangun metamorphic belt which continued to the Nagasaki
metamorphic rock was thrusted up, on a large scale, over the Ryoke metamorphic belt turning the structural
trend of the Nagasaki metamorphic rock to the NS direction, and finally the metamorphic rocks of Sangun
type, such as the Kiyama, the Manotani, and the Ryuhozan, remain between the metamorphic rocks of
Ryoke type, such as the Higo and the Konoha through later tectonic movements and denudation (Fig.
11).

d. Y.Havawma (1962) supposed that the Sangun and the Sambagawa metamorphic belts were originally
united in Kyushu and continued to the Nagasaki metamorphic rock belt, and the Ryoke metamorphic
belt was formed in the synclinal part between the two metamorphic belts, accompanied by a great granitic
intrusion of middle Cretaceous (Fig. 6).

e. Y. Karaxkipa et al. (1969) have considered that in Kyushu the Ryoke metamorphic belt obliquely
superimposes the Sangun metamorphic belt and stretches to the Higo metamorphic rock belt. They have
inclined to the view that the Sambagawa schist disappears west of the Saganoseki Peninsula and the Naga-
saki metamorphic rock may belong to a metamorphic belt of the Ryukyu islands arc (Fig. 7).

f. According to Y. TerAoka (1970) both of the Higo and the Asaji metamorphic rocks are polymeta-
morphic rocks derived by the Ryoke metamorphism from the Sambagawa metamorphic rock probably

developed in the major part of Kyushu, and the Nagasaki metamorphic rock is a member of a different
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metamorphic belt from the parallel main metamorphic belts in Southwest Japan, although the approxi-
mation of the absolute ages between the Nagasaki and the Sambagawa metamorphic rocks is noticed
(Fig. 8).

Discussion
1. Chichibu belt in Kyushu and tectonic situation of the Higo belt

It seems to be necessary that the Mizukoshi formation of Upper Permian as well as the Higo belt com-
prising the Manotani, the Higo, and the Ryuhozan metamorphic rocks in Kyushu is further discussed as to
the tectonic situations (Figs. 8-10, and 14).

In Shikoku the greater part of the Chichibu belt is underlain mainly by the Lower to Middle Permian
which is divided into three zones nearly parallel and different in lithofacies and the Upper Permian is
sparsely distributed in the neighbourhood of the intermediate zone of the three (Fig. 12). In Kyushu the
Upper Permian (the Kuma and the Mizukoshi formations) is distributed on both sides of the Higo belt, and
the presumed Upper Permian (the Nishikawauchi formartion) exposed on the south of the Saganoseki
metamorphic rock belt (Figs. 8 and 12). Though the northernmost zone of the three zones developing in
Shikoku disappears in Kyushu, the distribution of the Permian and tectonic features, as will be stated later,
seem to prove that the northernmost zone was once stretched further to the north of the Mizukoshi formation
or is concealed beneath younger rocks in Kyushu (Fig. 12).

On the other hand, the Manotani, the Higo, and the Ryuhozan metamorphic rocks are similar in sedi-
mentary facies to the rocks of the intermediate zone in Shikoku and of the probably equivalent zone of
Kyushu. The middle Permian and underlying formation are locally metamorphosed into various schists.
partly bearing glaucophane in the intermediate zone in Shikoku and the equivalent zone of Kyushu.
Besides, small bodies of serpentinite are exposed in the Higo belt as well as in the intermediate zone in
Shikoku and the equivalent zone in Kyushu (Fig. 9). It follows from those evidences that the three meta-
morphic rocks under consideration lie within the Chichibu belt and have originated from the rocks equiv-

alent to the rocks composing the intermediate zone of the Permian in Shikoku.

2. Southern limit of the Ryoke metamorphic belt and discontinuity between the belt and the Higo belt

It is inferred from similar features between the metamorphic rock at the root of the Takanawa Peninsula,
the Asaji metamorphic rock referred to the Ryoke metamorphic rock by certain geologists and its xenoliths
in the Nekodake lava of Mt. Aso that the southern border line of the Ryoke metamorphic belt in Kyushu
passes between the Asaji and the Saganoseki metamorphic rocks and near Nekodake of Mt. Aso (Fig. 12).

Besides, the conglomerate of the Upper Cretaceous northeast of Kumamoto contains the pebbles probably
derived from the schist of high pressure type to the south and from the granitic rock, biotite schist of high
temperature type, etc. to the north. This evidence and the situation of the Upper Cretaceous formation may
prove that a tectonic line or zone between the two types of rocks allied to the Sambagawa and the Ryoke
metamorphic rocks is concealed near or beneath the Upper Cretaceous (Fig. 12, Table 2). Therefore,
the southern limit of the Ryoke metamorphic belt runs rather to Kumamoto than to the Higo metamorphic
rock belt which belongs possibly to a metamorphic belt other than the Ryoke belt (Fig. 12).

In addition, the Saganoseki metamorphic rock belt belonging to the Sambagawa metamorphic belt is
obstructed its southwestward way by the Asaji metamorphic rock belt belonging to the Ryoke metamorphic
belt and so a remarkable discontinuity is inferred between the two metamorphic rock belts beneath the
Upper Cretaceous (the Onogawa group) (Fig. 12). This suggests that the Asaji metamorphic rock was
moved or displaced from the north to the present position and its structural trend turned from an approxi-
mate EW direction to the NE-SW (Fig. 13). This suggestion favors the view that the Ryoke metamorphic
belt is not connected with the Higo belt.

3. Southward bending and movement of northern Kyushu

The Nagasaki metamorphic rock lies closer to the Sangun metamorphic rock than to the Sambagawa
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metamorphic rock as far as their present exposures are concerned, but is more similar in the absolute age
to the latter than to the former (Fig. 12, Table 3).

Supposing that the metamorphism started on both of the Sangun and the Sambagawa metamorphic
belts at the same time, the Nagasaki metamorphic rock probably kept a similar pace in the process of the
metamorphism with the Sambagawa metamorphic rock but not with the Sangun metamorphic rock.
Consequently the writer is inclined to support the view that the Nagasaki metamorphic rock belt was once
connected with the Sambagawa metamorphic belt. If that is true, the southern limit inferred of the Ryoke
metamorphic belt is supposed to have passed once at least near the Matsuyama-Imari line, namely the
northern border of the Nagasaki Dreiecke: the northern Kyushu area is presumed to have been bent and

moved relatively southward.

4. Explanations by the above-mentioned presumption of the geologic phenomena in and around northern
Kyushu

The geologic phenomena in and around northern Kyushu may be systematically deduced from the
presumption.

a. The remarkable zonal arrangement of the Chichibu and the Shimanto belts in Kyushu as well as
in Shikoku and the more extensive development of the metamorphic Paleozoic of high pressure type within
the Chichibu belt in Kyushu than in Shikoku suggest the development of the Sambagawa metamorphic
belt far to the west of the Saganoseki Peninsula. The disappearance of the Sambagawa metamorphic rock
on the surface of the major part of Kyushu may be due to that the Sambagawa metamorphic rock was
thrusted up and concealed by the Sangun and the Ryoke metamorphic rocks or pressed into below the
Chichibu belt.

b. The obstruction of the Saganoseki metamorphic rock belt by the Asaji metamorphic belt accom-
panied by a conspicuous cataclastic granite zone and the great discontinuity inferred between the two
metamorphic rock belts beneath the Upper Cretaceous are probably due to the tectonic movement pre-
sumed which turned the structural trends of the Asaji metamorphic rock and associated cataclastic granitic
rocks (the Ryoke metamorphic rock belt) from an approximate EW direction to the present NE-SW.

c. The disappearance in Kyushu of the northernmost zone of the Permian three zones developed in
Shikoku suggests that the northernmost zone was pressed down below the Sambagawa and the Ryoke
metamorphic belts by the thrusting or scraped off by the tectonic movement.

d. The Suetakegawa tectonic line of a NE-SW direction between the Sangun and the Ryoke meta-
morphic belts accounts for that the tectonic movement caused the Sangun metamorphic belt to turn from
a structural trend of approximate EW to the present trend of NE-SW and to obstruct the Ryoke meta-
morphic belt of EW trend.

e. In western Chugoku some faults of NE-SW strike are characteristic of strike slip of 20 km, 40 km,
etc. and the areas on the north of the faults are generally displaced towards the southwest relatively to the
areas on the south, Besides, the acidic volcanic and granitic rocks bodies of Cretacecus age are elongate
in the NE-SW direction. Consequently, the acidic volcanic and granitic rocks were probably extruded and
intruded along the tectonic zones.

f. Thestructural trend of the Sangun metamorphic rock is NE-SW in the western Chugoku, ENE-WSW
in the eastern part of northern Kyushu, EW in the western part, and NW-SE to the north of Kumamoto
(Figs. 12 and 14). The variation of the structural trends possibly resulted from the movements of the
Sangun metamorphic belt from the north or northwest southward.

g- The Upper Cretaceous basin, extending in a NE-SW direction over the Ryoke and the Sambagawa
metamorphic belts, and the Chichibu belt, in Kyushu, possibly was generated along rupture and depression
zones related to the movements of the metamorphic belts from the north or northwest southward (Fig. 12).

h. The granitic rocks and the Sangun metamorphic rock developed in northern Kyushu abruptly
come to a rupture in the western border and are separated from the Nagasaki metamorphic rock by a

Cenozoic belt of NWN-SES direction(Fig. 12). A great fracture zone which is thus presumed in the base-
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ment beneath the Cenozoic cover belt was probably caused by the southward movement of the northern
Kyushu area.

i. The structural trend of the metamorphic rock of the Nomo Peninsula is in a NE-SW direction but
that of the Nishisonogi Peninsula and the strike of the fault between the metamorphic rock and the cata-
clastic granite are nearly in the NS direction (Fig. 12). This oblique intersection of the structural trends
was probably caused by the partial movement of the Nishisonogi schist of the Nagasaki metamorphic rock
which corresponds with the Sambagawa metamorphic rock and by the movement of the granite mass which
may be referred to the Ryoke metamorphic belt.

j- Some formations holding limestone boulders or chert pebblles in Ainoshima and the Goto islands
suggest that nonmetamorphic Paleozoic underlies the formations or at the sea bottom. The Paleozoic

formation presumed is possibly allied to the nonmetamorphic Paleozoic developed in western Chugoku.

5. Major displacement stages of the Sangun, the Ryoke, the Sambagawa metamorphic belts and intrusion
stage of the granites

The presumption of the bending and movement of the northern Kyushu necessarily directs the writer’s
attention to the problems of the geologic age when the metamorphic belts in question were the most largely
and intensely displaced.

From the following reasons the major displacement stage of the belt is inferred to be during or posterior
to the main metamorphic stages of the Ryoke and the Sambagawa metamorphic belts and before the
sedimentation of the Cenomanian (the Onogawa group) (Figs. 12 and 14, Table 3).

a. The Ryoke metamorphic rock is bounded with the Sangun metamorphic rock by the Suetakegawa
tectonic line formed evidently prior to the intrusion of the granitic rock of late Cretaceous (the Hiroshima
granite).

b. The tectonic line inferred between the Asaji and the Saganoseki metamorphic rock belts is covered
by the Onogawa group with an unconformity.

Furthermore, the following evidences prove that the major displacement of the metamorphic belts was
at the beginning of Cretaceous or earlier.

a. In the westernmost part of the Chugoku district the most important tectonic movement through the
period from Jurassic to Cretaceous is represented by the unconformity beneath the Lower Cretaceous (the
Kanmon group) and the large to small breccia of limestone probably related to thrusting in the basal
conglomerate of the Kanmon group.

b. The major fold axes of the Kanmon group distributed over northern Kyushu and western Chugoku
district trend nearly EW, therefore, the general structural trends of NE-SW developed in the older rocks
were probably formed before the sedimentation of the Kanmon group.

The granitic rocks on the northern side of the Asaji metamorphic rock zone, on the west side of the Nishi-
sonogi metamorphic rock area and in the Higo belt were probably intruded prior to the major bending and
movement of the metamorphic belts, but the granitic rocks in Chugoku, northern Kyushu, and the Aino-

shima area, posterior to the disturbances.

Summary

To sum up the foregoing the mutual relation of the metamorphic belts should be concluded as follows
(Fig. 14):

The belts, such as the Sangun, the Ryoke, the Sambagawa metamorphic belts and the Chichibu belt
were once nearly parallel in the western part of Southwest Japan, but in and around northern Kyushu the
metamorphic belts were bent and displaced by a great tectonic movement southward relatively to the
Chichibu belt and to the westernmost wing of the metamorphic belts at the same stage. Through this
movement, some belts were pressed down beneath or thrusted up over, the other ones, and the faults of a
large scale with associated strike slip or fracture zones were formed between the metamorphic belts or

between the metamorphic belts and the Chichibu belt. Such tectonic movements resulted in the displace-
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ment and scattered distribution of the metamorphic rocks in the major part of northern Kyushu. On the
contrary the westernmost wing on the west of the northern Kyushu moved for less distance than the eastern
area beyond the Imari-Unzendake zone, and the granite zone and a part of the Nagasaki metamorphic
rock belt respectively equivalent to the western wings of the Ryoke and the Sambagawa metamorphic belts
turned partially their structural trends from an approximate EW direction to the NS.

The southern border of the Ryoke metamorphic belt passes through the south of the Asaji metamorphic
rock belt and near by Kumamoto curving with a convex side southward and turns its trend northward to

stretch to the north of Imari and takes a sudden turn southward to continue the Yobukonoseto fault.
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