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Abstract: In northern Kitakami area, early Cretaceous plutonic masses are intruded into the Mesozoic sedimentary
rocks. Those masses are aligned linearly almost on parallel three lines, trending NNW-SSE. In the “Rikuchuseki”
district of the 1/50,000 scale geological map series, six early Cretaceous plutonic masses occur and the five masses
of them are on the alignments mentioned above. The Hiraniwa mass is on the western alignment, the Tenjinmori,
Oguni and Numabukuro masses on the central alignment, and the Kawaguchi mass on the eastern alignment. The
masses on the western alignment consist mainly of gabbro, quartz diorite and granodiorite. They construct the
zoned pluton of which central part is more felsic. Tha gabbroic rocks contain some amounts of K-feldspar and
mafic rock-facies of the masses are rather monzonitic. The masses on the central alignment consist mainly of
tonalite, associating with small amount of gabbro or diorite. The masses on the eastern alignment consist mainly
of gabbro with small amount of granodiorite and characterized by their high magnetic susceptibility. In the
northeastern margin of the district, the Takinosawa mass occurs. It is a part of the early Cretaceous large plutonic
masses occurring along the sea shore of the Pasific Ocean. In the western and eastern parts of the district, several
small gabbroic dikes and masses occur. They were weakly metamorphosed and considered to be intruded before
the intrusion of the early Cretaceous plutonic masses. In the northwestern part of present district, intrusions of
andesite dike and tuff breccia occur, though small in amount. K-Ar age of the hornblende in andesite dike is 15.2+0.9
Ma.

Keywords: Kitakami, Cretaceous, Granitic Rocks, Gabbroic Rocks, Rikuchuseki, Hiraniwa, Tsukushimori,
Tenjinmori, Oguni, Numabukuro, Kawaguchi
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Fig.1  Geological sketch map of the Kitakami Granites,
northern Kitakami mountains

1: Early Cretaceous plutonic masses, consisting mainly of
granodiorite to granite. They are almost corresponding to the
masses in the Zones I and II of Yoshii and Katada (1974).

2: Early Cretaceous plutonic masses, consisting mainly of
gabbro, tonalite, quartz diorite or granodiorite, and relatively
enriched in mafic rock-facies. They are almost corresponding
to the masses in the Zones II, III and IV of Yoshii and
Katada (1974).

3: Early Cretaceous plutonic masses, consisting mainly of
granodiorite to granite. They are corresponding to the masses
in the Zone V of Yoshii and Katada (1974).

4: Pre-Cretaceous sedimentary rocks and Cretaceous volcanic
rocks in North Kitakami belt.

5: Pre-Cretaceous sedimentary rocks in South Kitakami belt.

The area shown by the broken line indicates the 1/50,000
Rikuchuseki District.
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Fig.2  Intrusive rocks in the 1/50,000 Rikuchuseki District
1 : Hornblende andesite dike and tuff breccia 2 : Takinosawa mass ( Bt-hb granodiorite, bt granite and others) 3 : Kawaguchi mass ( Hb gabbro, ol-px gabbro and others) 4 : Numabukuro mass ( Bt-hb tonalite, hb diorite and others)
5to 6 : Oguni mass ( 5 : Hb-bt tonalite, 6 : Hb gabbro) 7 to 9 : Tenjinmori mass ( 7 : Hb-bearing bt granodiorite, 8 : Bt-hb tonalite, 9 : Hb gabbro, cpx-hb gabbro and others)
10 to 13 : Hiraniwa mass ( 10 : Bt-hb granodiorite, 11 : Bt-bearing hb granodiorite, 12 : Ol-bearing hb quartz diorite, hb quartz diorite and others, 13 : Ol-bearing opx-cpx gabbro, hb gabbro, hb diorite and others )
14 : Gabbroic masses occurring along the Osanaigawa River ( Hb gabbro, cpx gabbro and others) 15 : Strike and dip of mineral foliation

(abbreviations, common in all figures) bt : biotite, hb : hornblende, ol : olivine, px : pyroxene, cpx : clinopyroxene, opx : orthopyroxene
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Fig. 3 Geological map of the Hiraniwa and Tsukushimori masses
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Bt-bearing hb granodiorite
to quartz diorite
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M : Myojindake, H : Hiraniwadake, T : Tobetsudake, A : Akkamori, Tu : Tsukushimori
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I2320% 7 74 MEEREES . AERiETEL LT -
FUEP LD, FEROWRICHDREOH NG %1
J.

431 PFRARAEINVE
PEROER

NEE R ESAT S, b —FEICE» R
T35,
Pl

AT RLIR 08 £ PO A 128 e K R o ok
Thb. HOAmHEEIZE60X10° SIURTR TS 5.

FREH PRAKNGIhOE

TS - B - EEARA - ANEEY

B o B OF ki - e mPTa - RN A - B
Wi - HERRE - A0 - e - i Af

FHEA 2 F1E 0.8~1.6mm OFEHIEL S TR RMlE
<, BHOKERWHEE @D 6h 5. WaAKNAIEE
£ 1~4mm O MMZRAR KT, Bk~ kB Th 3.
AAF) T4 921l E ZRUEL TS, RiE
FHEN I EERSE T, RRMRMAD T A 7R F A4 Y IRD
F VR B AF LTS, 12 0.4mm DU FOfZE L
HFAUE 2 A O 72 R0IR T, A O Tl 2B S % 1F -
TR Imm IZRSERIRE 5 $ 2L b 5. WaAaka
IZEAF IR TWBE Z ERE V. HEbiiag & fkA I
APz L) v 2 RICADEBO OB AR
BOANAREGAO Z 3L\, BEMIEG, WE
TIKAEBED LS. eaicZRE N T HEN
., LIRSS S b rdnohs.

432 ANAERERN—FILE
ixiil

INEE RO Pikg % B < IRIERIIZ 0 L Th B
EHRUER

KETHE D ABEO R W0 gVEEMICE &
RLHBOYE S TH 5. PIIRMERME LT, A#ENT
OB EZROCW S, WEMAN G 0@ &
BHEWERSE 2 R 5N 5. @B ILERIE S &
T IT IR T, AEROILERTIE 20 #8403
BOENG. HAMHEI 25~50X10°SIU TH 3.

ERE® ANAEERL-TFLE

TR - SRR - A% - 7)) BA - SEmiia -
BER - EHE

(2112455 9SOV € /X Y/ RE 1/ ST S S = F W WP S
haf - ek

FRAFEFAET, KRB E . —iRICRE
£ 1lmm Fif: T, ®mK 2mm 12 &5, ST UeEiZ An
RAIZED I TEHARD 5, RIS > THEZAR KR
HPAFRESIEL T D, A%IEE 1~3mm Ot
RORT, BONEEIECE Y T 4 AMEARD 6B,
A7) BAd iSRRI RERD 5h b, EEAaKa

— 182 —



JEERAE Ealidt,  TRERBE ] MO BEAERH (AR

EAREE T, AT TR Eak AT L v S R
WHSE AR T, B 08~35mm OYHET, MEWV
LONZ, HRFESIEEA T 74 v 2 ISR OF
Bt Zengv. BERNIBETE lmm DLTO
I s L < 131% 1~2mm OV -BHE % &9, PEHEMSY,
FARAF) T4 v ZICHIRORIEREZWAT S Z &N
2. RBAGEDIEEE 0.3mm LU T O H-fiZ kiR D
kg T, T< FNITEGICTF 4 VA ES . )
MABKAENTL TH3HE2AZ V. LIE LIETEE Imm
BT E & L, ZOmRKEIE 2mm 12 5.

4.4 BEEE

A RN A IR AL T O SuFE N H G 2 f g
%, 3X1.5km OFTHILICRWEERTS 5. KEEIT
FELTCEr—FNLEPSBDLEORREEMES. F
7o, P—FIERAEORLE ZEBROEH» S KD,
ZO—EBICIZEABGRARO 51 5.

ARG I 8 A PO 12 A GRS 30 3T b —
FUENPS KD, HERPREREEO H N T ORAY;
TiE, RPMRERE CRERIIED P —FLER
L, AERAEEE A2 5 b —F I LR ERE O
Pita e a2/ ) 2L LCcaflaLT0S. 72, Ak
M IX AR 15 Mtk TE— P fERmPARE & D
BRI ET 5, PPEHEDO P —FLE» 5k
5. PREBHED b —FIEEZOMOEME DOE
TORRIEIAHTSH 5. {HREERO K-Ar A& L T,
120Ma (Kawano and Ueda, 1965) 25T\ 3.
THIEERANA N - FLEOREROENETH
5.

441 EBEBARABN-—FILE
Kl

HAREAROT L U T EEBIZIAL T 5.
S

AEE @A A IS PR OYEES T, AR
A & BERDMBIE ORARAE ST d 5 72D SRR DB
WIS A Y 5. SO 20~30%X 107
SIU T, #4912 50X 10° SIU & R & b 5.

ShREH HENANG N —-FE

FR Y BHEA - AR EARKG - BER -
ANZE ISR

IRy KO8 R - e PG - BORPELS - BRI -
27 x v ARk - oAb
FHEAIZEZ 0.5~1.6mm O FHIEME T, LK
FUEE2 88, An AT ICE ARIERW 9537 & An
M Z UL IERHT 5 ) 4806k 5 RHikEE &
7. AsifisERE T E L L, - LIROME
DEAEDZENZONRZDH A4 X3k KTE 2mm T4

JETH B, SROIEEIE AR Y. ol AR A e
T, FiEEB TR @k A 8. BEE0.8~2mm D EIFEIR
FEETC, RSB ARG SR 2 D T % 4.
ROW®AFOREOEMESIATHT LIRS
<, FNCV ) v 7 ROHBHEA 2RO 51 5. Fil
MNZEEOE AR 6h, FHIHFRG DR Tk
JEECH B, HERHNIEET, ETHB. LITLIE
AAFV T4 97 ICifiE2RAAL, TOREE
dmm IZ K. WENER AR T I BB 0. RNEEEY
FFICREEESE T, 1% 0.1~0.4mm D R MK & A O 7=
FHETH . UIE LIS & E OB 2 & SR
EAA LTS, NEICHM A RSO T £ 5 26T
B2ZE0nHY, FhEICHOHIROF & ¥ §REELE Bk
. Z OIS EGRSEO WK T 23D EED 5 h 5.

45 JIO&E Bz KB PHELEY

AR R B2 5 [F, B gich» i Tofmd
LERT, ZORHIERIT S MK O M HE T A E S
5 HPPMA A (Bk, 1986) & THfET 5. ZOEEKIE
AHFE A (1955) O HEFMESARITEL hiEgE (1977)
DA RAERNT, bk (1986) DJINECESEEK, AT
SN ak (R CIREE ENIEREFRT %) @
ALREEBIZA Y 5. JIIDERIZ DO T, AafE
SIATELH 2 & ORI S T, Ak, JIIEEER
DR AREREREPIMEE DERER K-Ar FRE LT
122Ma 2335 X Ty %  (Kawano and Ueda, 1965).

AR A DI TTEERARE 2 S5 3 ARAPIRE - o
Whaeg - »AbAOBARNOE L ERR SN,
A2 S MIZIZIXZ DNRIZ AT 528, T b6 ORISR
MHARRTHRIFETIEIAH TS 5. ki, [EROHRE
TAREROEHEIN-Ta s 259 X7 14 v o ik
EAHIRD & D2 51358 5 s - 7.

7z, OGRS 2 5 ALK 2km ffEAL 72 LR
WITEFIC, RN 1km O/NEIRDZ AT 5. A/NEHR
FFEE L ThROARAHAWEL2 S 5D, MRBER
OB ZPES . A AR REIE 30X 107 STU A
®%THB. Fio, oM BERARAIERPRS 2
A 5B D D AHLH R BV & D BRI
Th 5. ANEHRIZEE OB S NS RO —E
(#7714 bafk) L LTHD K.

451 PASABEAHIhVE
Pl

AEE B SR O AR ARG I AT 5.
=1

L MRARREDIE S T, MEINICEATED,
110X10° SIU A& D e VE AR &R 3. JIEE A
AROALHAL O — 2 WK $ 5 2%, Ao s
#Hae, thosMHE OBIRIZAHITH 5.
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BAREE® 2ALALHOHhWE

TR HE - RHRA - 3 A PO - HERDRLA - R A -
MABALA - AEIGE

3111295 95 SRy €)X v/ M < DIRERT S -3 N2 7S K SR A
PV S ERE CeY el

R TI, BEMEO@OEHRA ORI A P A -
HRbEH - RIPEA RG24 7 4 7 4 v 2 MlfkE
Y. e, MKORER - AL AL - KA -
PhAELBAUATEEA R T 4 v 7 /RO E A PA
VHAET 5. MR OS2 KRICEL O L RO —
DOTH5. FELARIYWET, F&LULTEZK1~25mm
OVHEME? S k5. FEAREIIESESEOER
THET A, HaANAICR L TEAE 5 THE13%
V. BHERAERAE IS8 aa Y, fEART
DRIEZEVIAA TS HEARAGOWKN T2 Z< b
FTHZRDOENZOATH 5. HWEDEL & RHTREA L
FHERORMCME % 23, mARZIE 2mmEE THh 5.
BRI A 3R A i A P A I e h Tnb Z &
BEO. RHHOEZEEAIZEA LIRS KV, Hil
AR ITRE G T, e Rd. FRARMZHED 5
IENIZ, Z4~6mm OKA FY 7 4 v 7 BRREE S &
LTCEMETS. HNEIZL ) v 2 IRORER - B4 -
Mhb A NEHSI R 2 RICUET 5. PABA
ANTAE Z A O 2RSS T, Wit T4 v
Az EhTw5, A L <iddksEmapadhica
HINTOBEHENL O, KA Em AR D P £
NTHWGS, EET2REA & ORIk E AN
AVTTHEL, DAL AL EREAPEEET 2 HI3 kA
V. 2O A S AR EFRRA & OO E [ D
MEMIZIZZAE IS YT LT &4 BT E
LTWb, REHEMEIE—FILTT%IZRR FL
LTRSS S 0, DEOF 2 Ve T bEFn
DR E S . WEENEEE 0.2~0.5mm, Ik A 1mm T,
gEm ORI M T & 4. £72, kAR O RR
fidh e U CHSESEM R IcaE X hTnb, Mg
HIREDFKEZE XN ENES Z DD D, BEILONE
IS A AL D S AT RERAED O, Th
SIIEATRAET S 2 HIHIZESIL TW5 2 ENEN,
F AV ESRIRESEhD T 2 F LIEF A4 VKA
U, REAERER & DEIRITH - THME A 2 ¥ 3L LY
LT3,

46 EDRAEK

AR AR S WEEO [FEp B | M2 5 T,
Ho i KB e TE S A RS A4 5. 2 OB KIE
FHIEA (1955) 12 & HEPMASE RO SRR, St -
SEf (1962) 12 & 0 REAROTEIRAL, 5IF- FH (1974)
XK DEOREAROLFTHE XN TWE2, AFT

FIEE (1977) KOk (1986) D FLfE#IZ L 72285 TH
FAIE R & A O OBk E LTk, O IE R
EWRRY 5. FISRERAROIEMNRE 2 5 & %55
ke, BMERHEWEZF>T0 5
AHIEANTORAZT < DA T, LRI
F 8 TR C i S 0D R e #1 PUG B SR REERA DR 23,
SRR I IR IR B o FA P R 2R R PSS 23 7y
9%, ZTho3HpEO [FErhEPM ]| XS 5
WCHREL T LTl D, AN iy
TRAMIRA L ZLREMHORE 5, Wi ARAaO/
Kifsdi s H Lo AP A BERHERM PRS2, K0 #EA
HoARAEHBRERMEMA L EN ML T\, JE
DIERP O Z 1 5 OEM DL 5T O A BE R /Al
HiPH 2 E ORI A TH 5.

46.1 EEBARATEENRE
vl

AHIRACH R, ARET/NAEN O RNDERTE X &
FI ORA IS B GBI LTS, iR
A & B A O/ AL LIS 20 T3 5.
=1

AE VA RE 7 7 1 B A 7R3 A PO L D ok
HTH B, Fi FTIIETZ RS P Sk ik o> 78 7 23 B
FHT, FRBROLEEWH 722 L ERL TIN5,

A DEAHRERIZ 0.5X107 SIU Fii# DOEL Vit & 71
L, =2 REMHEMTESILTH D, — ), AEH
LLARM] rp = SHHU O A SRR 12 & A & Fi Lo TE
BDRRE A DAT 5 5, 25 52O B IaE b 5
FOHHETEL, BHROME LK. 2 OfERMPIkE
R EH LARIT N LS OAE R KRk s & O E e 7
ED, HWOPREERD ZOMOEEOEAwiEZEIT 15
~30X10% SIU T, F725 ABWHIM IR TH 5.
R 5 O RS & O B e A DR TR REE R PO Ak
BRI & 2 PRSI A2 T, EEELD R 2 8t
e &> 7-dDEEZ NS,

AREE RENANOIERDIRE

TR - BHRA - A% - ) Ref - aampiia -
MR - AEWGE

B B OF R - HORDEEA - BRI - by
BN T, HDRGRS A D 72 b iy, s ER O MiDk:
L0, MRIKIZFEE T 2 MPRDRLIR LB 25 & DI LAk A3
W HND. FHRAOBZEE0.8~4mm O HEM D
FEAHTC, TRWAIG B 2 v g & Pl IE A 4 2 J i
5755, PUERIdE An MUK T, 55 KE R RS
RTvFN=HA RO 5B, A4 -
HERE - HEDHA QAR O Al 2 2B E T 5
ZeNHBH. LIRUIE, AEE I 2 #ivk
KR(E 258 5%, ARIMIET, %< O5aHk
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JEERAE Ealidt,  TRERBE ] MO BEAERH (AR

RARDESIR AR L T\ 5. B SR e % mnd
) B3 E Tmm §itk OMMIZRDRASSC,  JR#% & ol
A% ROBESERTHOMEN S FHELZ . LITL
I AHA F2RDENS. TEANAIIREER T,
ik O EEEEMES . £05~2mm T, LIFL
WWHEBIR A & U, Z OFIE 6mm 12 &5, iRk
DOWFEAIGHIZIZL ) v ZIROHEE L A EE S h
T3, BHERHIEEE T, £ 1.5mm U TFTOFAE S
LIEERET 4w ¥ 2RT, TR 72DANFEET S.
AN AR E R R ER I L > TR EA TV 5.
F 7z, DR G IR SR 2 RE IR 0 A P & 2 RIR
DEAEERR L TS, RNERFWIE T2 0.3mm
LUFOYAEOE T, 7Oz EO S E2H O
T RR~ I D F & Vv $h & K A RO EHGLEFR80
5N 5. EPFIIMASFRRE THIE OB E 5T Z
ERD B, KTNSO 2 B 1 & 2 s A TR
B RHIRDE DR,

5. ZOMMDEAEHE

51 ERIREOEALEE

U a2 7 ACHERSE FHII AR BT T v F T o — A
Mgz L, 2Ol 3 2 e HIE RN
W2 > T NNW-SSE FIANZHIEL i LT3 (12
A, 19745 $fH - AR, KAAEKT—4). F&lLTZ
D SR I~ PR O Pl e OB S 2 5 X
LZINER~EIRDEAAEL TS, Zh oD% I3EK
100m DL T, RES OREEISITIEFAN 2 5546 %278 .
BT TR APIAR VA A b E ORI
KHEWMMBFHETHSHZ L CENXIR 1), NEMASY
FFEE L TF & v ERh & B 6 72 1) T SR N I3 AR
S HEPTHBZ L, HOmEEN05X10° SIU Ak
WV, B EDRT, EEDIIEERSR, Kk
RO EE IZXFIE NS,

IS O/PNEINERIZI AR R e ks &
OFHHAHARABE A ST EITUTEAL, BHOAIK
B~ OB & AR ER A > e 8B A
5N3.

511 SiuHESHEREHhVE
ﬁ?ﬁ 13 h 5

AN AT LARNT O PR AL 3 D BN s &
W2/ NEASKRERMRL TH0, JAHOTRCE RN
PE S SRR Ok G O MERC S 5 15 RS o filE
AT U RO &y
EHRROER

TR EOHRIEES T, MR O AR ARRS & i
WPE ORISR RICHAET B /NERE L TR SR 5.

EREH PRHFHORh LS

TR - RS - RHRA - ANEWEEY
RIS B O RS < I Ik - Redn - ke P A -
HER-eh - VAV A - 2TV

FEFCIE, BB RDR O HURNE A &l R
B ORHRA & BRI 20 LIRS IR O AR5E I g
PO DTEEBESETH B, AW & 5 LMRAEHN
VAT, HRMHO IR amiIaIs, BRaEVAY
A FEERAIZ, REWHEMIEIZA T 2 VI2k->TZ
O—##F L IEREa B LR Eh T s, HEbEa
Eff1~dmm OH-FHET, HWETH S, JHEHI
HRE AT OWREAPAICZR IR TS T ENn%
V. Imm AR OHEREAG 286352 b 5.
FO L 2o E & D F RGN L OFRRN
oy =T RO GENH D, HEEAORETIZIE
PIEDOEEARGAEbR T i 5. Kk
BAROIc IS EORRA EBERAEE DR S, §)
EBRHIZEF05~2mm OH-FHET, MiEWEonr%
V., HENEG & OBIRO D SEBRZR, KL,
SHROBE S H 5. NEBIKIZITEE T, R
R Sngn. HRAMAHET, & An KO 5
WBERAF L, F72, LITLIFMIRIO Y A4 34 biCx
RENT0s. REHFEMOIF L A E T 0.5~1mm
DI 5 72 RR S U < EHIR~BAR D F & v §R§iT
5. AE o RREEEIE 2 7 2 VIR E R TTn B
ZENEBN. Zoftiz, K0 MR TAE I Ot &k 8L
Nikdohs.

PR ORI, KEVTTOEEREWH > T B %%
RL TS, [FARRDZE AR RES Off @ 12 8 A<
RO NG, ZOERMERIE, ARHUENIZIATIC 56
T AR EASHICHR T2 B L 5008%Y
Thb.

KE LT 2 HEN AR W E I, FIEERO™
V477 1.5km DM T & EKY 5m OFAENkE L TR SR
TW3, ZOBAINIBEAIRTH 580 liad
R THBE L, REASHEA-FAE TS 5.
A A b - ReA RO G AP & B R REA
DFE T, NEWEYIT AR E R UEAMICZ 7
iofEhTn g, HEDEA % 5 IS EiR$ 2 %
fREANAaDIEIRA 6, HEMEA 2 IEGHE %A L
T2 &5 GBI 2). AhamiRizRNII
TR BN & RIREIZ 0.6X10° SIU &0 9 Vi &
N

52 HEZIEAEH

AR D TN PO P AR AL, BB m A
S 10m OENRA R E NS, 205 5 PrEs kR
1203, ZOERFHEMMES? S, FEERDIEK & &

— 185 —



WEFRADICHS  20104F 61%& H5/6%5

PACBIME U QIR NS EA U 72 & Bl X h 5 95 8k
BOYRBAE ~EBAE SR AL TnE. K, F
JE S AR D LR A S IHRE RIS T O TIE, 18
el P vh R OSHERE S TS, APBIE 2 & K i
BOBARRZDRENS RSN S, #%ikd 5K
ZN 613 15~16Ma D K-Ar SiERAERTZ &2 6,
P OB ASHTH 5.

¥, AHIRELTZ OO KRGS ERT S D
BASHHUMC R S 72567, FAREHENSHEIE
WTHRO»BHEM S & 5 DT, BIERFE CILIEE %G
T .

521 ARABRLUASR
voxiil

ALV IS BT, SRR & 2 0
V97 DA 22 TONIFF NI, Rl EROHE
AR A H < IEEC10m O/NANiRE U TRifES 5. 77,
TR RO R < T, fERPIRS 2 BV TXITHE
JEifocn g (AR, 1987).
A1

KL, AL U 7= £k e, B 2 NI K
4% 59 2 MR 2 300E T, 8 mm OFHR4
EEHANRAAMSE L TR ONE. SR
27X 107 SIU Hifk TH 5.

BREH ARORIESK

Bhdh  FHRA - AP - RS - RO
ERELIEIRY]

Ak s BHRA - BERBKIE - kR RS TSR - BRIX A -
ANEGE

B OFHRAIIRE 0.2~2mm ODH-FHIET, W
ERERATHEZRNT. LIXUIRERRE 9. Hd
APAA B IZ R 0.4~3mm @, AR ANKEH O
7zA-FEEAET, JEH %45 A4 PR THID Ehrn
TWd. FAUS 6mm I SRR ED 5N 5.
Bk, WORERGEELZRT. BRICKSEA
WD LMD T ENDH B, HFRORITEDIEEEIE,
£ 0.5~2mm T, il KACARENIY & I3
W ndZengn, HEPA I RHERE 2580 5
Nha. FTEOREWZEN LR, BOOEARI
DL, BLEENENEA L 5. WO AEWH
PHIRESESE T, FEIE & 7213000k 2 7 O 7= B RLIK T,
£0.1~04mm Tah 5. HMT, & L i3dmRHa
BEEL DRI ISR NS SN THET B
AR T, Bl 2 RHR A & B ISR O Tk $k
FLOKI[A & DB D A T 2R & b B s e 1
S HBMDH TS, FITHLY A FTHRIE SN2
N AUBEAR® 5 b, AEORRAOICIEEEITET
BHR~EMRO BT A L0 LEANERT

(KRR DR & %30 &, MRHR A M ORAE
Kit$i o 3 FORIE, AIRBICEHRTS .

522 ARARIUEHERXARE
WKl

ARG VY 6km (279 2 AR O P57 600m
DG & jEAEISE 2 E s O FHAIY O # D IZEE R m 2
EoTHML TS,
P=x |

AKEIIEB mm 2 5K 10 o om 12 S 7LAE KO
fEfalfes Z < U F v — P Of~HifigLs, %2
~20mm O3l A PIA K OA ORDR S, KRUOZh
5 DM % 5 8 2 1K EOMKIE A 5 7 5 AN H s
ahThd GEMEAM3) (AfR, 1987). JEHD{ER
Pk & OIEAMERIIMERR T & 2V, Bl e i
WA O # 2 Baa4 52 &, WEH ORI
PEIIEEUAGER ORI ERETH 2 2 &, M
BT oM@ AP s E ORIRE RO SMER B £ /2
FEBEEL LGy —Talimich sz e, XL
HROWEEZ&EZ RN L, & ED ORI
waHLSANARIIEEOJCGEMBESNEASTH 5
EEibohs.

¥, ARFEIEIT 600m L5 TlERPIRREHICEAL
TV B LIP3 ARTE RIS S RO T &4
IR LTV 3.

FaARE ANORIUEEKARES
G A RIS - R

RPs AT EARTE DR A F) T4 v M
B A E R 6 7T, SFES RO AP A A 5N
Fes O KO RURE T i A 12 i R 2 A 1A Y
T5. fEADY - 274 MEBRRD OIS,

ZIEABERIRA - Samiia - HENEEA - By
WA - BESkIE - RS LS e EN SN, ¥aa® T T 4y
s ERTED, YAy MO S O, HEIKHM
WOEL DR END D, BEMFY O R M LR D
NFERROO MBI R RILSE & K< PTHh 5.
GRS A a - BAEDEA - RO - ek
i

PO 2 FRR IS, DR o0 HUAORE - & U Tl £
A - HEHEA R ORI A2 0§ 5. Sl a2
e %<, RAMARLRNENTSH S, HEANA
I3 kk, £££0.5~20mm TR MK AW O 72 H -
HIETH 5. X34 Mgk filzs s T, Ziliga
R o @ AP a L T IX BT E 5. MAIEE3
~10mm O H-FHIP T, FHHAIELOMR TS 5.
WRNEAIZRAFEEZ AL, RN 203005605,
FHES -

FR OB R RO OM 2 b T, Zh b &dAm
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ACERAE_Erlith,

1R ARNARIE SRR OCFIKABES O K-Ar 0

[BerhBE ] ko E SR (ATR)

HE L, MWEkE 8 Teledyne Isotope t1HiZ &k 5. GSIM18519 D7 — 41k AR (1987) 12k 5.

Table 1. K-Ar age of hb-andesite dike and tuff breccia

Measured by Teledyne Isotopes. Data of the sample GSJ M 18519 is quoted from Kubo(1987).

Sample No. Rock Material K “Ar rad Atm.* Ar Age
Analyzed (%) (10° ml/g) (%) (Ma)
GSJ M18519 | Tuff breccia hornblende 0.23 0.15 19.9 16.7+2.0
L0283 | o3 | 125 | 145%30
average 16.1+£2.0
GSJ R82559 Hb andesite hornblende 0.12 0.06 18.4 14.5+1.3
012 | o007 | 204 | 158%13
average 15.2+£0.9

THIEICIX T % 2R ISk O BB S 8, $i P Tk
FERmm BEOER ROREHELREATED, M
B E LCOBRAA L s BRI 2 3840 13 R
23D TrTH S, ZOE5ERE0.3mm DL FOREA -
WmmPIa - HENEA - RO - REEREE - BER (2
L EN) OEBHRE LLIXZD & 215 Dkl
0 BIRE~ R G OR LHM A 5K 5. KT O
KA L BN BRHI M3 EE D & o,

523 ARARUEERREV SR AREDHEFIML
Bo

NV OERE (IHE) OJEthiBiz 44 5 M
ARINEEIRE, 7 ORI A AR ~ S i
T, T OO KEBIZ IR F R B E» B8 5.
Z OB AT OWE AP IZ DWW T K-Ar FUHE %
fToz&Z4, 152+£09Ma LW EAHENZ (1
%), F7, WSO I PSR O R PIRS
HIZ @ 2 ARG RSB RS 12OV T,
B 58 P O K-Ar AU E LT 16.1+2.0 Ma
(AR, 1987) AESN T3, ko@D, AP A
LV B IK S h O R LS P i A PR 2 Ls B Ik
LA ATRES LS PITE D, oM IERICE
BLTW3, ZhonZer» s, miEiE—okBaE
BOFEYIT, HLAAEMRE KEMBESITHY T2 854
Eh3b.

N6 DENRR KB S OAFAEE Y Hug 2 h A rp
TMOKIES RS >722 L AR LTS, AHi
JAACAFIT R B bR & U T, 9 10km F2 P4
J5 D5 TFWE BNV 12540 5 Hh i 1Y« 1% g i
TER A& MY A e R LS E S B S UNEIE
1981). Z®Z &iF, HALH AR Ic 5E T 2 His
SAUCKIE O WGBSR O HR A, ERF AL BTz
P (2 LR O AR Y) kb &2k
D W ORI AR E TRATHZ

ExRARL TS (ATR, 1987). Abiskod v ] rbogr (it
KILETHD 53 AR R IR 2> & BT, AHIRIN T DIHE D
B R/ & <, EREAYIZE Lo 5728 LT
EPETH>- Ll 3.

6. BE

6.1 deERdb bl O FiHA B EATRR A A OFRIRECS

ACERAL oLt o> vp A RS JE 0 A R RS % i
W i AC TR S A X, NNW-SSE JENZ s 4 5 3 50
AR AR L TS, 1/5 )T BN [BEbE] Hbisk
WiZiE, 20605 B5AOHNIZET 5 FrEsE, |
PDFNZE T 2 KR i - NES R - 885 R, K
MOFNZIET B NTE RS AL T 5.

Ih o OBRRIIHNIBICEEOR AR T 5. FEs
B O MEARICAE SN W OERIEHRL VG
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Plate I to III : Microphotograph ( left : plane-polarized light, right : cross-polarized light )
P : Plagioclase, Q : Quartz, K : K-feldspar, H : Hornblende, B : Biotite, Cp : Clinopyroxene, Op : Orthopyroxene, O : Olivine, M :
Magnetite, T : [lmenite, Am : Pale-green amphibole, Ch : Chlorite, Z : Zoisite

Plate I
1. Coarse-grained hornblende gabbro ( Hiraniwa mass )

Hornblende is rather idiomorphic and distinctly zoned at the margin. Plagioclase is well soussuritized and indistinguishable from
interstitial K-feldstar. ( 1 km south of Tobetsudake, Kuzumaki Town)

2. Boundary between coarse-grained hornblende gabbro and hornblende quartz diorite ( Hiranw a mass )

At the boundary, shown by broken line, coarse-grained idiomorphic plagioclase and hornblende of gabbro contact with fine-grained
plagioclase and hornblende of quartz diorite. Plagioclase and hornblende of quartz diorite aline parallel to the boundary. On the concaved
surface of gabbro, finer-grained crystals of quartz diorite are accumulated. ( 1 km south of Tobetsudake, Kuzumaki Town)

3. Pyroxene-hornblende quartz diorite ( Hiraniwa mass )

Hornblende is coarser and shows the poikilitic texture enclosing many idiomorphic crystals of plagioclse. ( Unagisawa, Kuzumaki

Town)

Plate 11
1. Olivine-bearing pyroxene-hornblende quartz diorite ( Hiraniwa mass )
Olivine is surrounded by many small hypidiomorphic hornblende and never contacts with quartz directly. (Sodeyamakogenbokujo,
Kuzumaki Town)
2. Hornblende quartz diorite ( Hiraniwa mass )
Plagioclase and hornblende are rather idiomorphic and well-developped mineral foliation is recognized frequently. Hornblende encloses
many fine-grained plagioclase. ( 2km south-south-west of Tobetudake, Kuzumaki Town)
3. Biotite-hornblende tonalite ( Tenjinmori mass)
Many minute transparent minerals such as apatite are recognized within the magnetite grain (M.,). Magnetite occurs sometimes as
glomeroporphyritic grain (M.,), of which size reaches almost 1 mm in across. ( 700m north of Tenjinmori, Kuji City )

Plate 111
1. Medium-grained clinopyroxene gabbro ( Gabbroic mass occurring along the Osanaigawa River )

Clinopyroxene is exchanged by pale-green amphibole, plagioclase is by zoisite and albite, and opaque mineral is by sphene. The rock is
enriched in tabular or skeletal ilmenite. ( Horera, Kuji City )

2. Porphyritic clinopyroxene gabbro ( Small dike on the west of Hiraniwa mass )

Metasomatizm by zoisite, chlorite and pale-green amphibole is remarkable. Clinopyroxene is preferentially exchanged by pale-green
amphibole and looks like a sector-zoned pyroxene. Many skeletal grains of ilmenite are recognized. ( 3.5 km south-south-west of
Tobetudake, Kuzumaki Town)

3. Hornblende andesite tuff breccia
In the fine-grained matrix, fragments of hornblende, clinopyroxene, orthopyroxene and magnetite, and andesite rubbles are recognized.
( 600m west of Myojindake, Yamagata Village)
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