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L, FERTIHWT (1970) A5RLTW2 L icwnl
DPDWEEBERTTMEN, LrLELL 7oy
fELTwa, iz 7)) —> 7 7oz Es &g
LTVB LW RETHIRICELENEHY VL.
Lad, 2ROEERZNFOMEICHLZE L AT
TH 5,

Z 2T, RSB 2 BB EFHREE OB E Lo
TS BAER, FIZIEL 74 v - = 7+ Hisd
A ANERE L E 2 BHAT 52000, FHRINEE G
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WEedb~NER L, T MHIBE—ShT5) 24218 L 7-,
ZOBDH B ETIUE, ERFTEOREES DIz
DWCIRTEHE - FIR (1973) 2B L7 EZ5TH D,
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% IMAIESE - BIETS S 0FEH 1975 £1Tbh
THLWEENS CHBEL 2,

—%, 7 v =7 AL IR O 8 EAC B HUE
TR WHIFHIC & - THIB T O 58 = RERICEIR
EMEOEET LI LI E»72 CRIE - 18
AR, 1971; %M, 1971) 1312, 1974 &7 B O E 5
WAk DBERIC & > THEE L 22 KILRO#FR (FR -
AN, 1975) A5, T DOHIEDEE ZRERICEE AN
E~BEEEENOHFET LI EVHLLIC k-2, B
WKW - B ok LS (R - R ILEFFE 7 v —
7, 1975; TAKESHITA, 1974) 5% M1 R 5 D fEH
KE (BEEKREKREE) KL RBANVWEDHEEY
EEEEL TWHAI LN TWS,

INLDFMAEMZ T, 71 v e FdoER
BOEBEIEEBL VP ZDEEHEICOWTERET S
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BEE ARLAETZIChY, FERFEEEENE 2T
HEOWHE - Bl - BR MOEK, REBRROES) %
FERDHWAWAHBRE T 2. 222 b DSALIcH LE
CEEE LTS, fcEBE—gdgicid, BE 74 o=
T A O E SRR T 2 EE AL %
R BEREVLRIEWTEL, £, MNETERBERORBOSIE
RHWENL, IICREORBELEEL V.

Fio, ERZRERECOWTHMROBBRE I E
BRFEBAZICE BB L LT 5,
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a) HMBHEORHE TREX hi-BEEME
BECHEM (1971), A - A (1971), BLUF
B (1974 a2 ) EL Twa & i, HMIBR PR
WHEERCHEICIN2mHENS B, oz H
SK— 4 SH: Tl3 M FE & 3,109 m LT ¢ & i 16
BVHERIN, TN L VEEFHNS km o EH 1 54
B UEICZ DO 600 mIc (I + 5 f%H SK—2D
FHTIE, TNENMEEE 3,215 m, 2,880 mEUT T
BHALAGEBEAEDB L OB EI T E=ZRNEE
BELLTCHFET LI EAMHAIN TS,
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<, ERTEMIRISABROEMER (Koi3i3iz
Wo,Eng,Fs)) T, 80%LlE% &8, FDiidh, DA
SAREOLTPIZELNL TS, T, FEEGED
AEARND/NRIAEET 5, Bz, ZRICERE N
724§ 7 actinolitic amphibole #583% L T 5.
M (1971) 13, N SDHHFHICHEETAE DE
HEICE2BERR, Bt - FHEBOBHE - &
Lafba L F ot THER, B L OSINERHA
IS TOHMER T NEE L P2 RA0ICERL
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LOTH 5,
b) FBRUXLETOHRE=ER: LT
BEEM~BEEMES
SRAEJIEER A, R 138°27127, Jb#& 36°55" 3 "Iz
BV AHEAEILALIZ 19447 A28 HICERL, &
BOKWMKRSTEH L7z, ZokILKFICiE, AL
ERTHIFEZROBICEB L EZ N b AN
~BEEEEOWMA P ERBICEZIN TS (MR - F
R, 1975 /MR - FIR, 1976).
KBE=RERFLEZEZ LN IDE LTI,
-diabase ~ gabbro - amphibolite - quartz-biotite
schist - clinopyroxenite 7 2% 1, B K BYIZ & F R4
BoH5HHoE LT cordierite-anthophyllite rock -
quartz-cordierite-sericite rock 7c ¥ H'h 5, T b Dia
B~ RS AR L T AR ERICIE, BE
NH D, Rkt - FRENLDLEDDH B, $72, %
CDERICBERZELTWL I EPEEEI NS,
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1969, 1971) DWEAH Y, FHHEM FDOIELER S 4B
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SHREE E TN TH B, FORERICIZBEELE
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NNW—SSE %o ELs)] - Wi DI H 82 T 4
5. '
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REANE, FE—NEEORRES, B UKE
FOF5I & FRE I, BETEER OB IERE E O’ A K
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ELTEBINREINTH S,
Z o NNW FEoki g Rz, kBERBHEBERNICEEC

BLTBY), P2 7R BRBICRILEINLZLDOTIEH D
Fvh, Ld->TC, mOF L RABNN—EREBER

ko TwsnTEBY, £ (1973) w9 k95,

COBERZDLONDEENCI>TVET LN L
Vo BMABERER S EZ LI LI TEL W, &
FHIZBIZ, ZOBEDERY T + v - = S F DR
WKHELTWSE EEZ 2w, Zogod - HFERD
BEEX, 7 v 27 FDEROMIIE 2213 % 1L
BIC 2 DI B REME S H 5. ’

3. LEigod - HERH L CIREEICH
THHMRE

BriE - BB SERENBII SR D0, M
BHIZCOWTARALZEY S, BARAEILWMNEBEIN
TWizHE D %,

Zd

mIX g - EREMEENR R, 1975)
1. HE=wE 2. THaEx (FARE)

3. THr =% (BEE) 4. EH=8% (&
FIRE) 5. =% 6. &% 7. AK
o8, Bkirarvrvonrzx 9. RENRGS
10. 7ERE 11, e 12, XAhVE 130 i
e

—-

 ZoRicoOWTid, UMP :B—Zone m#&E S &

UBGEDFBKRE « RIRKE - RALKRFENFEHE I &
SHABICLTHLWEEN»ECRHBEINTE 2,
UMP - B—Zone ek Fic &7, il - Kk
B« FAR < /K - FA - IWTF (1969) 13, ERIZRE
BTHREIIT LN EBERFEOFE L2 L2
2L, ZOHARFIEHWEBE~NDER B2, =
DIFFEIL, FRAEREINTL WML EHE L »
BENTwiw “Rbn” EXE2ETL, 2ottt
BEALPICLZENHETH S, Larl, wbid
BRI R BRI OWTHOHA LR L), MELS
CREINTW3,

KICBEDHR % U TIZF2EL, ZHI2OWTET
DEZEMZTAHL S,

(1) FHBREBFED 5188 B GE Eksic b
225 VbW EAER 34 GERIEES L b,
NNW—SSE Fiofilish 2 b O%istd 2 I3 EY
MEEZRL TS,

BHICE-TERRZIINLE, Ko s @) AIKE
BEW, 0) &F v — PHIRER, © Fr—#r e
L7z (FIR - PEHE, 1968).

ZD9 b, RLRMOTAIKERIZ, BiL, &£F
# NNW 24 NE 2% 2 o0%RIUboOH £BIC
WTW L EATEWEAS, F72, ZOFRILMo/)
BIRERDE HEBIIZNE FHEET IS ERE S
ERBOIFERDOFIHEL DTIEH B T v,

(2) fEHRIE - HHES - AFHE (1974) 13, B8
RENBLCRARSLMEYRBELANL S 4 &
B mEE#EL T3,

(@) RARZ LMD #5413 NNW—SSE )
DA AT 2 EAMEZED, BRREO—HIIIE
WICHKETHD, AVv—FERE»RET S, HAIC
2> CTTOMBLEH L b TWvb, 2D HAER”
2, BEEBLUEHFOREy FILBOREBILESE D
B TER (BRAE - /MK, 1961) & DMEMHLE, 7
LS, BFMIZBXNORBFEDTAIZ L 5 TEHD
BWZ L s, ZERDOEWH—E L P E R E
T5ILDEEZ LD,

(b) BINjmo “HERE Lethr LT NNW-
—SSE HmodEE 35, BRRSARED L & it
OB 2D 2 T b, ZOMEDEF ORI,
FBuERFr— It 2%:EZL, ZOLicHE - RE0H
RBrELLZETHE, Fr—trRBrLEELa /¥
Y IMHEREL, THEZ8R2HD I EIIHEET, F
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72, Fr—FBOFRDI ) Fo FEEDr L, FTHIIZ
ZERICbLAMEESH B, BHic, EHowE S
Birb, SEREES»LY 27 RICHES NS TEEE
»hHb,

(o) Bl s (1969) DA L 72 F SR () (3,
RICHEL 722 LTh, BUNMPERE 2 2 237w,

(d) £ (1974) i g, BE—BF L TIZ, ®
f o~ “BR -ZBR- P2 IROMECEL
D, LTI EMAIIITEIL THE TIZ NE Hrancg
LT3,

(&) B2z, BAR - B2 &S, HE - &
BEBOIEMEICHH T o0 - HAERIE, S
LTE - ZEBREPEA, Va2 TRIGETAEREEL S
%, Z o #AREEIZ NNW—SSE, %713 NNE—SSW
NFEHE 2 L ORMARE DO > T3, ZofERB
FHVaTREFTIER LZObDERLNS, =
HZERBEEFEIANTOILO~ZEFEOKRETEB LU
BRI - AL - FEE T, AfosAfilng
—EDLDTH-12ZEERLTWS, TNHHED
kol 7ay 21bL, &x/ANUBIcaNTDIE, Vo
TRENEDZETHEDIIHEETH S,

(3) REEAFHBICBIT 2 “HAERB dicizAiny
E~HEBRETOHEET DI L, v

BHS (1974) BREBE S Hao 1 MEXE [k
THERPICIZANVE~ BRSO/ NERERL T
5. ZNLIEHEIRISTE L2 L 5 1Ic NNW—SSE 4
ICRIRDEEF 2 LT3, 2k iRl EARIzE
WZMDOESTHLHEESTFICTFRERINS, v

EREOERIE, PR~HEOBREZANCET,
BMEAXY—Ya2—VHEIWERZ2ZTTEY, ARA
BRICREBERET L. —HICANEEYH B 7
ZHNIEPEROBRENEBEN G295,

(4) /NHETRF O “HAER ICIBRF v — b 2E
CHEIEL, TR TIRER20UTORVEELRLT
W3, BEBLIUCBVNORFOBR» LATZE
ROTWEEMES TR, ZDZ L2 D TIRRAN EAT
(1965) HBREICRRTWB EZATH 5,

(5) KEN LW, By ErROicomd s kENE
BCERE (FIR - PEH, 1968) (X, TGk, MHE - 8 -
Fr— bt BKEEFREEL, ERE~THREMLLL

*3 RS (BIURBANVE~BEE) »IEREETC,
TWBEHIICHEETHIEEOVWTHEBIFRLEEZL-TWD
#5 WF (1972) 1k SRR EERCE L TER S~ 7= DB NZE THRM
L, REHCHBFENHFREL AV E2HEXTW 3,

HlzmbiFv

%, MWK 72 NZLE I Lo 2 HERETH
3 (HnEA, 1969). FEIXICHELAL S0, &k
LT NE HaTaEstor BiE 20 L e s %
215, BEBTIERNLY 7 2 V21622 2o vwTFik
BICBILT L, Lzd-> CGEL»LATLHFER(?)
DL REWLERTIRIET CTEREN-BERETH
LDAHEMLEZ N D, BEHIZKE A NLWERK
(f£= K, 1961, 1965; F & - /A - Bl - 43, 1976)
ko THEAZSN TS,

(6) BB (=& 2PEBOFIHH
INETICHMLN TV EHFERIZ, FIHRINERED
HFRE (EH=Z8R) 8 LU EEEOPh &g (B
FREH 2 WIZEERICHY) DA TH- 7225 1975
FEHOFEHEB L VAMBIEE L OFRICL ), B
RS o & & BT ToA L AR 4§ it
BEBRLNIHBEIFREINT, MiREEEE LS
DEBE» L%, EHCERL TWb, VAERST
T4 FEREEDBREAEZT, —EImALLZL <
BEER%2Z 5 o> T s, #HENICIIEABRFD
ERNERIICHL L Twa, RARBRBELFH
BEHEOMEET 2AMEEEL L > T3,

(7) BARVWESLUBREICOWT

FRRZE (& ¢0) N ERDOABIEIR AN ERE
2, BRILILOILKRBEZ L TLNT, ErKRE—
(1961, 1965) IC & NHAD THEEZ N LD TH B,
ZDERDERDTER D EHR/IRIEE - BETH
975 S EORAETHL P IC k-7 (FE - /iR - B
Jib e 43, 1976) (B3X)., ZolzAnVERIZEL
#16 km LLE, B 15km Ehs) % e, F#E
BT B IEANCERDOT TRATH L, BHOLE
1B L CHALDIRA NS (—BRiz_7<=2 4 g
E%B) MR OEBEEND DE TELL, —
BANEETHL, 72, REOCIIESE, PGS
HEe b, ZTOARAIZANVERZ, dE8TidikiE)
Efax, R CIRAMRPEBLE X, BBLUE
TIIEHERTEEEICL > TEAZSRTW S,
wNEEDEEEIL LA HFICHITFT TR T 5 EaHE
IR EDOPICE K DEZERIHEE L L ToH L
TWwa, b nakizvwing NNW FmEiciEors:
HaRLTwWa, FfllicAs &, BiRRE2EET 55
BANWE - HRE (R 72 VR) - HEgEI»HE
HMICEEDH>TWBELDOTH S,
INLDERERE S RERTERE ICL-> TE»
L, BEICHHaERREIC L > TE-2NL T 5,
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B, ToHFiaEREERR, B TOLME <
FEFHICIE B EE LR L T 5.
Plbicii~7z, @NEE B Loz odtr iz 80
HEEACE - ERRER - AENEEICALNS NS o
HatEi, TR sEc, TaE—gFR] H%EE 2
EETHICEETH 5,

II. E#WM7xvY - 27 R F5PER
WHERBNOER & BEEMAHED

(1) haERHEBERM O KREE
s (1969, Fig. 1) ol 72 A WiEER ()
12, P EREEIF TR LI NELTY, £ndbFHIE
RICIIBEMY D 5. WERERENHHICZITELT
AbE, ZofiE NE FEICFHIEWICEERL T
fwl, ZoFFEIFLTCRRITERAICERIES Z
EBLTED, ZOZEIZIUT (1964) HBEFIEHE & B
BHEPX5TE5HMICOWTLRERBETH 5.

FRIEXTBE, 3—QTHRR2L D whE &
H - &K (1974) OEERBRLEEOHEHITEL W ET
2k, WMULOBEL-AGEER () B2
FERSHORBERT IS, ZLTIOMHE
D LEMICIIE, PH=28R - EH=Z8R - TH 27
R THAERD, COAHBE LY L LFREE S
Lo T NELGMLTWwBZ Lz b, 727251,
RRILOREMZEBRLZTEIOWICEITNED, *
DALE 1T FIFARIC = IEV,

BT, ZOREBHEICIZERE - IZANVE~HE
GEDVEEHELTWDL, 205 b, BHEE, BK
5 ZEBREFECL, 5EB (FTHY2I7R) 28
(Lo, BLUOFMTERERNHEEE L (ET S
D EDRREFNENE D, wTFhzL T, €& LT
BEHNDLNEZEH T ERERE > EBEL CidE 2
LNEWLEDTH B,
=7, BANCEEIZ LR CHBOTECRBL (B
2, B LB EB R~V 2 I RICERICEY, R

HSLDE, TEMENHBEERE L TETLLNE

bbb, ZOH, EINRBOKREBHH Bk E <
BANWEHOEEIBEISRENZ & EHL 2K
N, BICEBTLENH B,

FRESOPER (e 2 TR) LENUEORE

*4 H2RICHRL IS, KEATERE S LHREANEZANRVWED
INGHIDH D, T, IHEESRKELEREICBIZANVENHE
ENEREHETLIED L, A NIEVIANVEDFHIBRER
na,

B —

LB TEUL TWB I Ens, ZOMmE % HE
S, 7 vl 27 HAREOFE =R E )
BERIEICHEL, £Ks L ThEROMEBRENDE
EXRET LI EDTELY, ZOWEEHIZONT
i, BECWT (1957) B XUk (1960) A5k L Tw»
2EZH5THB.

EEI, EMWICBITAPERBICIZANCEREIE
BICH ) 2 &, 2RI EHMIBHIE NG E =R
A TR EE B ICENL, Lrbons
HAEET7 + v R S FTHIEL DT B EHES N
BIERY, Beh 2 AUSKBIEEIOE b & FIKE 20
BMEMDFLELZEZEZ v, ZHUCLTH, BENEHE
GAIZTICED  HHHEX CE» N SRR ORI
BRTHDEEIICEZ T bin,

By 5ic, BiEoXD, BRI ELTYH, Zof
AEREMYS, EEE I RmE 2 BBOLDOTH
DI ERRBICIITERML 2V,

ZDEZRBIC—HEDTHE— (EARSE) o
R 2 KICHEANT 5, ‘

(2) KEBLERE—EBE—KoREg—

7w e 7RI, oF D ILTE (1970) »¢
wﬁ%@—%ﬁ%m%ﬁ%u,%ﬁ@iim%ﬁﬁ%
BIZLT, e bUBEIEEREEE, AR, &
AR, BEREER L L I L HYEEI LY B
DIZRL, UETIE “whOr8EILE *MTns
BE=ZRD ML Twb, ZZTEETNEHSI,
PP OHIB TIIREEH v 9 ¥ 2 FREBTH OHE e
RERICIE > TRRICRET DLWV ZETHY, L
RTIIBBR LS, MBSk FR2IERE LT
WBETHL, DFN D2 ODEHREEDHHIZIZ
HER V) BBEIBATELI5ICEBLNS,

REBHENGAIZ, ZOMBICHREDY Y 2 T2 T
CBWTL BT bRl E28®RLTEBY, 2
WL CAbREEE (Bl - Al - BHR) o nERX
By 5 &) BgE, ZorRicizdbEEsII R -
HIRID T b 722 E 2 BRT B4 DEEZ 5, hH
KEDP LHABFEL B CPERBE 2O 2 &,
Yo ZRETH ~F I 2T TOB B TR X
RBRICHDARET D &) 2 & 208T 3 L824
59, Thbb, HRVWEON® 2& TR &H
B, ZOERIIEER - BIRORIC - 720 0 L H#
WEND, UKL, REBHLOMT L8,
BZOLZERLL LY 2 TRRETHIICH ) AT
B - WREDOBFM ThH-oLERE LI D2DTIER LD S
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b, ZDNT e, WHhWAEEHREER L RERH L
PREE IS FEITOBRICH B & v ) bbb ILOEIED
ME» 5L ) DL I ENTES,

—0, B LGOS HIBOERICIE, b LT —
ZTIiEdH B A%, EEICBIT B HEORBEIL L H O
iz kAU, dEkCE (f%cH SK—2D) Rl gk B & (7%
Fi-RKE—1%) ORESHMLNTYS, 77, #Il
KL 1954 EDIFBEYIC & L 7% ) BB 4% b,
meta-diabase ~gabbro - amphibolite + meta-basalt -
clinopyroxenitess & o) & 5 Zeif B~ B M E 0 E
BRPFRRBINTS (FFRIIH, 1974). T4 bb,
ZDL ) HHBEEL LHSET UL, B ILE oA,
27 M FEHEE) I R L B E SR S OWEEI T H - 12
ZEERWRTHILDTHS ). Lz TIDHED
A IR R O 2 2 & B FRENTL
BOTHD., .

—7F, KRERBHEHPICIIIITEACXUFESOBEEITZ L
(o TRVEREE (WE) M S 2 BRI E A
DHEANPDHBEDAHTH S, REBEOBHIZZMEET
Iy, TOREDILERT L EZEBREL LY 2 TR
BT b 72 - THI W TR T bz, % 5<
KEWOHREW TH - T, I AMAEREREDL D&
HBETELWTHLID, Thbb, RKEBHEHNSMA
i3, b7 w7 hv ERORUIRE, AR - Bl
2O EITRANCHIASIORERHRF L T b o E
EEND, Lo T DML B LR L 72\,

o, HEUBOSAIROEE L BT 2EME
EIT IR OB Tl & 5 5%, REFICHET 527
MR OHERRD & % AU FARIRY 2o K BB B ) B T &
DRBEHI AR ANEDERIIRE N THET
DTRAHD 9 H, T O EERE LI L TH<
(1975, 10). '

M. LTRSS I UvzoflEEn [HS—s$%F
Wl cBTv 52 3nEE

(1) LIRS OBRE Y HE

“EREERA 2 [FITALOERFE] bl
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Pre-Tertiary Basement Rocks in the Northern Fossa Magna Region

Kazuya CHIHARA

(Abstract)

By the recent field survey it has been clarified that the Mesozoic strata of middle to upper Triassic,
lower Jurassic and lower Cretaceous ages are more widely developed than ever known in the western side
of the Katashina Tectonic Line (Zone).

The Mesozoic formations are intimately associated with gabbroic or diabasic rocks. This fact
suggests that the formations were the nepton formed in a eugeosynclinal basin. Similar gabbroic to
ultrabasic rocks as pre-Tertiary basement have been found in the northern Fossa Magna Region through
the investigation of volcanic ash erupted from the Yakeyama volcano in 1974 activity, deep drillings near
Kashiwazaki City, and the studies of xenoliths included in the Pliocene volcanic lavas.

The Joetsu-Ashio belts are displaced about 100 km against the corresponding belts developed in
the west side of the Itoigawa-Shizuoka Tectonic Line, and display a distinct discontinuity against the
zonal arrangement in the Kwanto Mountainland.

Geometrically this discontinuity may be explained by a hypothesis that the Joetsu-Ashio belts were
rotatéd counterclockwise about the point X, near the Nihonkoku gneiss area, from the original position.
By the clockwise rotation about the point X by 20 degrees, 1) the Tonegawa Tectonic Line coincides
with the northern part of the Kwanto Tectonic Line. It means that the both tectonic lines were originally
the same; 2) the Joetsu metamorphic belt becomes continuous with the Sangun metamorphic belt and
extends northward to Sado Island; 3) the Ashio belt coincides with the Mino belt; 4) the Tsukuba
Ryoke-type metamorphics occupy the position near the northeastern side of the Kwanto Mountainland.

- Consequently the general zonal arrangement in the western side region of the Itoigawa—Shizuoka Tec-
tonic Line as a whole extends to northeastern direction.

The displacement of the Joetsu-Ashio belts by counterclockwise rotation from the original position
might result in the opening of the upper crust in the Fossa Magna Region, and the opened districts might
be filled by the basic igneous intrusions and the sediments of eugeosynclinal characters.

The rotational displacement might have taken place first in the Jurassic age, and then accelerated
during the late Cretaceous to Paleogene epochs.
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