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7774 b (TN62031307) : Wil KA, HAEERE

Wik, A, EFTAHRDLE, 0.1~0.2mmOAEBIOMBEROSRESNLRY,
FhI, BERICARPCHMBMEAN I mmICET HRET, METHL, ZL<DEORNR
TLEREREZ ST, XRBEEXOEVEELAR,
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T7IA bOBRPIE, A MEERZ ST T 60055, RIRTIE, XA K
THH0, BEFTHE, TOO530, B LI2EZS, BRICH 220 2253 5 AR 2k i
a2 D,

T rF A MUEMOZFE LWGEIE, MRERSA S 2, SR Wi ARico 25 &K
T2,

IuFA NET 7 T4 L (TN62031402A) = N2 T & H

ME1~2m CTEIRFATT25b0—>7T, Mk, KA€, WIRTIX, Ia) A MEEM

DEBEERDIT,

BFTHDE, BHIT, KEE1L.0~1.5mmOAEBLOEBMERPLRY, ZOMKM

Ml Z @RIk IC, K& 30.02~0.05mmO M LEMBOLAE - RAEOEGRI DD, =

O\ LB AR D S 00 2oL 5, I AROFEADICKIC, FHoFnA

)b,

Ir A M, AU D, FRIOT XA RENLT T T A hNEBERE LT, Ir)
A MERRA~ESL, & 2AR, MAITHE, Ird A MEGEELTY, 74 A E0OEHIC
I, ZEAEERR, ZORERENLHRDE, Ir) A MuEAE, oEa0EAICH
BT Hb0T, MUDOEAPEUMOEALV AN LERL TS EIICELLND, L
L, FEBECE, PROT XA s s S BICAHITAL 9T Dkt & ORI, oM
TRWDT, ZORRITMEL SN2 b D LTV AR,

TTIA ME—EEIn A MeL, =i e A bEYSTHEAL, b IntA k
fELTwiewn, Zhily, I MUEHORIZ, FERSEOERKY, 7774 FoiEgks
HOBHTHELLDOLEEZEZILND,

ZoInFA MEENZBEI T A ML XS,

II. 2. 10 “F 17 #% #&

AEHICIE, WO VAT, SAY, v =) —L i CORAINARESNIE, KBy
OHBFIZOWTRD LR, L L, HURAGEH O K> =512, Bk 1 10m % 7=
13H100m (2 o7z o TRERAEE A & O30, F o 7o HATHEIE Z 7270V A D 7R DN e
LThHbbid,

KIFOFEEOBTIE, BRERICEALEHEH L ARRAITE I AR OIFE3~8cmoii
RESNC E-T, NI W, L, #li, AR ETIRE LWL HARRAITR BERAE OFR
B8 3 L OME [ O 72 M2 i 2~3em o A7 5e 47 A3 15~ 18cmds E IZHIk IC B A2 Z L1 k-
T, N40~50° W, 80° EDPATHEENRO biLd, BIREL LT, ZhbOfmRIEEL, N4O~
50° W, LAmMESTHDL (B3 .

D OIS X, WAEYMOHETORO LR UL ISRERAIZHKET L EEXDND,

L AT, KIEFDONAO~E0" WOKH WL, ZDIER BIC, @bl & SRl O bRE R4
D, WA, SAEHND TR, EEROBRS, ZoFmIcR S, HER TGO,
Do ZOHIME, F7z, HRIL—EBIL—NZIHEZ RS SEIROME TH 21300 T, &5
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\ZFETE 7, BRI T 0L RS b, [F U AR OMESESELAE 515 5 L<, N20~40°
WHINZEER OV D, & BIZBARBORERIZOVWTHRAKETHD (X)) . Zibofl
FERORFIEIL &, KIS 5D LS RPIC O 2 2 RS & OSBRI, £7125%
S B D TIEZR Y,

. 2. 11 fi il

A OEBE, FEAEHOM TITEADLZ D OBUIIE L A LIRS < FET 5,

B, %< O%FT CHAMAIE L < JE L, @itk D b 22~3J5m 0 LE il &,
ZHUTHEEL T T OB T 20 DO FMOHENH Hbivd (KR4, 5) .

Z OB BAIMEAE LSS T, IrTA MBIV O OWIEIZH - T, HEITIREL
L, It A MOWIEICET LIZEiE R S b bh b,

Fiz, T, BELIEERORELL THAH A, KFEITEVEERZR, 8D VIEKE
SRS DR 2HiE A H b, L &I, HAINAR S8 L &8T5,

FERITRLIZL DT, ?EZ%—%‘E%F%“G‘& N20° W, L ;W—E, 70° SheCNEARfEE L
LCTh bbb, HEHHAIEL <#kiT 2, mRnoWNZifiE TOdpRETIE, —£LT, N
70° E, 80" N;N20° W, 80" W7g & DJFIapMEss & /e - CTHlifed 25, Wil & IE 7 NEEES
X, YU T, N30° E, L, BIOKFEIZDWHEMMERTH D, TOTSHORATIE, Im
FA MBREFEEZORT LEEDLDOT, ZHUCHEITLIZNGD E, L~70" NBILOZIZIZIZE
RFTHNIO W, LR FERHifs L TERTH S,

WZIHOHTT, KIRH S 5 B FE TOR KR TIL, N20~30° E, 80° Nd& 25\ IN20~30° E,
70° Bl EOEBERTH DL, ZOHML, FROPLEGTIE, HEMOIrt A MRS
BZEL, N20° W, L ;N60° E, 80° ShLoffmMES L7225,

XK 4 i il
HHEA D Y LB 2 F R (P IR R )
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WZifiB L O BARE T, SISO BB HIRIC 25 0T, HiEEOHAIPEIZEH
TR,

FEAREAEERNT D L, NZRHIKOLIE Y TIEN2T W, MHETIE N20~30° EJf
WNEGHEDO H HHIFLL L TR TH D, Z OMMIROMIEOZE L, WisHTldie <, #HiEmic
AETHEHITHD,

e, BB ERIMED B A HIFLOIENT, BN O O/IELR NG bbb, Hilk—
W2 I & OVKIR—RE BRI, MABZRWTE S RET 505, 2o OBEHT O,
M2 220, b, WEICTPATT AEIEA L < RET 5 (KiRe) . £7-, Nzt o
B AL TIE, KFEICEL Yo gifiE, ZhICEEL Th bbb RELHHLBIZET 5
ZEWTESL (MR .

M. 2. 12 fefdEofb¥pksy

WZHHIB D 7 & A viads L OTE RIS (EIRICRUBHRIUMN) 1%, EoHufio b o
b, W EOZDOMEICL 2 b BT, PR EOBOFPEITE L <P, FERFA A
SAAEIE RS O Sl O R, Bl 2 0E, FeOACaO0k v £\ 2 &, K048NaOL v Z 2 &
72 EE, ZoOHIRTHE LV (Kawano et al. 1966)

TRTIT DN TH D L, Diffrentiation Index (Normative Q+Ab+0Or) (%, 71~74D Iz
Bbd, UL, EBIRWEIHIC O DM RBE RS 2RO FHEICES, AARARED

e (Si02>55%) DSy (Hattori et al. 1960) 12 < & TH%/ NSV (B7R)
Fe0 ¢or.

/\/1220 +/\/20

W8 MKMEERIAICE TS FeO (total) : NaO + K20 : MgO (HEE/5ER) o BIRIX
TE i3 2 ICA T
KORITERL TN D
FeO total : Na2O + K20 : MgO 7%k

MqgO

35 53 12 3
32 56 12 2
35 50 15 2

33 55 12 25
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HOM EKMBERAICHITSD /L AQ  Ab: Ord BRI
T 2 IcR U
WORTERL TN D

Q Ab Or U
38 37 25 25
26 47 27 2 5
25 49 26 2 5
38 33 29 25

FeOtot : Na,O+K,0 : MgO®» =X (F8X) Ti, 1XIZFeOtot : Na,O+K,0:MgO
=32:56: 120805, FUL, 42:43: 1508 F THUIRIC AR B Y, KPEROERMEZ = L
T3,

JVAQ Ab: Ord =M (559K) TH, Q :Ab:Or=40: 30 : 300 mflTIcEH L,
O RMAEREIC HRTADIZZ LWMIlICE B D, ZhlE, AblIZZ LWI & & —fkiy7e
Frig & 3 2P H AL RS O Th & <ITEF LV,

MgO : H:O (+) DORfR (BE10K) %45 &, MgO=15%, H:O (+) =12%DfHiricEF
L, o KMIERES & 1TV < BT, HO (+) IZEAZMNICH T L D,

O XIS, NZHRIROIERPIRR G B L OT & A gL, FEERSO NS L, MM
EREOTHY, TORNT, WBAEEOFEEIICET L, W O REL % b -
W5,

PRSP DONTHD &, TRy LRI U< T EVEBRICE D 5 GELLK) , ZAUBIRIC
b B FeRKEDOIE, 1Y BT (GB3%R) . ZOIEKO—2, TERE ORI H
B TEIZZ LI LIZHDEBERABND, BIAE, WM, 1ZEALBERARDT,
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W& KREEES ORIy —E Ky (Kawano et al. 1966)
(B bICNZ RO MBI ~ 7 4 4wt EERT AR CRT. HUH 5187 BB

w8 W m e W ®
SiO, 66.76 | 66.90 | 67.34 | 67.78 | 67.60 | 66.76 67.28 69.17
TiO, .66 .66 .59 .64 .54 .70 .62 .39
ALO, 15.40 | 15.73 | 16.05| 15.29 | 15.48 | 15.73 15.59 15.00
Fe,O, | .12, .59 .54 .42 .80 .79 .69 1.05
FeO 3.27| 8.66 3.59| 3.90! 2.8¢| 3.66 3.45 2.48
MnO .06 .08 .08 .08 .06 .09 .07 .10
MgO 1.50 ' 1,52 | 1.43| 1.45| 1.35]| 1.58 1.45 1.15
CaO 2.98| 3.07| 8.03| 2.83| 3.04 3.30 2.99 3.15
Na,O 2.84 | 2.73| 2.52| 2,18, 2.76| 3.05 2. 61 3.45
K,O 3.69! 3.45| 3.42 3.94| 3.60] 2.92 3. 62 3.0l
P,O, P15 12 .15 .11 .08 14 .12 .13
HO(+) i 1.33! 1.25| 1.01f 1.21| 1.19 . 66 1.20 .74
H,O(—-) ? .16 .18 .18 .16 .18 .23 .17 .30
Total } 99.92 | 99.94 | 99.93 | 99.99 | 99.52 | 99.6l 99.86 | 100.12
(Norm)
Q 95.98 | 26.76 | 28.80 , 29.46 | 27.96 i 26.27 ‘ 27.85 27.97
C 163! 2,14 3.06 255! 1.84| 1.55 ; 2.57 0. 64
Or 21.70 ' 20.59 | 20.03 ' 28.37  20.15| 17.25]  21.37 17.81
Ab 2412 23.07! 21.50| 18.35 23.59| 22.50 ! 922.03 29.20
An . 13.91 | 14.46| 14.19 | 13.35| 14.19 | 16.40 13.95 14 77
Sal. tot. § 87.3¢ . 87.02 | 87.58 87.08 | 88.73 | 83.97 87.77 90.39
En 871 3.81| 3.6 3.61| 3.11| 3.94 3.6l 2.86
Fs 4.92° 598 5.41 ! 5.80° 3.83| 4.70 4.87 3.29
Mt 1e2l L' 70 70l 116! 183 1.00 .53
1 tet| ter| 1ol Let| ros| 1s| 118 T4
Ap 34l 341 34! 34 .34 3.36 .30 .30
Fem.tot. - 11.10 11.57 | 11.12- 11.66| 9.50 ' 15.17 10.96 8.65
Tot. 98.44  98.59 | 98.70 : 98.74 | 98.23 | 99.14 98.73 99.04

(1) BRI o776 i D% & (TIN62030801)  pyz iliny BaR, ERILEHE, Homileisp. 10
@B 7 & 2w (TN 62030711A) BT 553, @ RWLERE, #F 0@ AL p. 10
(BVEEA bR TE 8 B & 5 (TN 62030706) Wi LMy 8 gy, [® R, SooR#aAcp 9
BER 7 # 2 v § (TN 62022403) Nz ifiET A, [ERIIMEK, SHEo@#izARTp.10
(5)7 & # mi (TN 62032001) PNz iWEIEM, RRYHE, SfRoE#rAs p.-8

@)FEAR DL 7 & 4 w it (TN 64030405) P Z ML 5, it BAE(?) G0 RiAL p. 8
AU ~(Blo T2y, B LEESZ NS DO TOEL

(B) H A PETE # Y B R o SES (IR » = ofis, 1960)
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e

Mg, Fel ZHIZABEMRIZH DL, Ni, CoBX O CroznZEhnotlE, — &Il 250
ThAI,

AARDMOIEREE IR D L, Ba, SIBLUBIEA, & <IZ, B3R OIX R
RaHTDH, ERL, NZHHkOMEREL, FFEMICERGT 774 b oT0DH 06
Thd, BLHL, BiE, 7774 MURELT, EREZOLDITITZ L RO THA
9, LilZHERZ 0,
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2R AT EA OLF R — MRy (Kawano et al. 1966)

1) (2) {8) (4) (5)
L 120 80 90 140 110
Rb 300 230 950 280 230
St 120 120 140 100 120
Ba 450 420 480 400 320
Ni 10 12 12 8 8
Co 10 12 10 12 8
Cr 18 25 18 28 20
v 70 120 90 110 70
Pb 35 35 95 30 25
Ga 78 23 20 25 23
B - 12 — 8 -
Cu 30 40 35 30 95

(D—(B)XH | ROMUFSIAL
HWE BINE  AE W

W 3E MABIERE BT AMERY & kot (Kawano et al. 1966)
|

Ratio (1) {2) i (3} 4) (5)
Li/Mg i 13.3 8.6 \ 10.5 16. 1 13.6
Li/Mg+Fe | 2.9 1.9 2.9 3.3 3.1
Rb/K 9.8 8.0 } 8.8 8.6 7.7
Sr/Ca 5.6 3.9 6.5 5.0 5.5
Ni/Mg | 1.1 1.3 1.4 0.9 1.0
Ni/Mg-Fe | 0.2 0.3 | 0.3 0.2 0.2
Co/Mg+Fe | 0.2 0.3 | 0.2 0.3 0.2
Cr/Mg+Fe 0.4 0.6 0.4 0.7 0.6
Ga/Al 1.0 0.3 0.2 0.3 0.3
Pb/K 1.2 e 0.9 ! 0.9 0.8

(D—(5NEH | ROMYEFFI

&

[l

G

II. 2. 13 #EREAEA

FERAAR & ERIARIL, ZOREIOBMITE L EEL TS, WERICBNT, K
Z L DRI~ T A ERICONTN D &, BERTPRAERPIRES 25, BRRICIEmM S
TLOMRRA LS LITE o TEIL, SV HENDRIITH D, HOE, RINSH 5
REAEAEORIZL ST, WBMIZZELLT 5,

L2 AT, ZORBIRRE~T ¥ A mERANCE, FEICARLO BRERE Y 7y & 5<
tr, BERI vy ML, SREALHETIHARDHY, bbb ERER - RRAOMADED
£ THD, ZOFHTIESDOLRVR, BIAEIHEOMASCANAEZ ST ERHY,
T~ s L HEE S D,

7y ME, SECERNICHDZ L, BIOEMOERIE~T 4 A n 8l L
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RAER D & 2 JeBRi 70 KEVERNCBAR T2 L B2 b LD,

Wh @ HEHEMEEMIE, ZORINEN HEBERS EBbIWD, RERD, BRMAIE-T
WD I ENEL, BRIEIARVEI, afib s ry MEEFENTIE RV, 20X REaY
1, RS OKRBIEMO—ETIEdD 223, FEHIRKAUE OB T, 2IROEARINEL
TWLHDOTIERNWE S TH D,

£, AR L2 S OERBEREEOEAWE, BNICE LI DRV T, ZoBahk
FIOER 72RO BB IIRR T 20 h LitZe sy, BUEDERPIRE ~T & 2 ni OR5
7028, EHEICIIREREELHT-ZA Db O TIE RN EBE2BND,

UEERT 2 L&, FERERICOWTE,  GREMKECS) —BRIRhiE R PIRkS —HRAE

MPIRE—7 4 A v

LW BRI E T EBH T EINTE D,

Wi LD Bid L, RSERETOAEY DL DRI & E RS ORSINEIETATT 5 2
LIFELWEETHD, TOHED, SUNREHO I RS 7R, AL 76 6 1A
L, B L bRIZZT D 2 LITBR A O<,

FER - ERINFEEOBIRICOWTIE, FaoteEafiama i 2 LiZcE v, miEEE b
MOWNZIHI BT A ML, ZORNCT 774 bOT X AENRE L, LA OWERIER O
KN TE LT 7 T4 FEDBRNO LN TH D, 2Nl IrtA OB,
A RO REAR KRR T, BARIE S L b E & DERTHZ0nb Lk, £
7z, BiBRCEMICN SRR D HNR Do TH, HUMED E2E LI 0OT, i DHEMME
R 2 &0 ) BB 225132 D 12 < vy,

WA RO, I ) A MERILIELDOTHEHBERD Z ENTE RV, EHRILERIZEZ
FHS LWEAHA S m A MR 5, ERILGERE, N2 liikeE 5 s b+
BEob0R<N, ZI2Th, 7774 MEBPEL, HEWVIERBL I mh A4 MERER ST
WD, ZHUL, JREEAEOEABIANTZ L b TN WO T, [E RIS A A R RIC
A LT & WD IRGEAZREIUC 72 B 720D, R0 ZREZFFTab0 LBz b5,

AV T L TTAEFICONT, TONFILE, GIZITHERDOD N & EREtOR
HRDZ > TD, LaL, WAKROEZTELY,

AFETIE, UED L) flEE2BBICAN T, i, ERERIREREEREZ LR O
EZEzTBL,

I 3 = Jk

WZITHU DIERAA 2L, 7774 PRI OaERZDZEL &, BIREITIEE A ERBD LN
TV, 7272 1A, RAEIHE I WZili I v A MEO LH THRACEIRRANTEEN 2,
ZHTIE, BN v A MEEDORD LN DERMNFSEZ > b8 T, B#E T TWVK
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EOWKAEE D, ME20cm, 30cm, 45cm7z L, BARAEAT L THofid 5, mBCEIRIE, 1%
ENT5® EJiA, EE T, oML, FEONZHI et A MEomESF M%7 5, A
ARAVICIE, AR HEOREITE L2\, 7=, BIRMICH, $iFTh, a1 MeEA
DB, Fo7-< 72\,
Wikcs (TN62031401B) : N ZiHFT .M
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LEOBRERNAB AT S, TORERIIRETIEEALERA, Y, Z  BOVEGEA
DEEHENZ LW,

0. 4 KLty

Z OREHIE R O 1L A K < B3 WA O KR LR B A s tefal~3m, & FI2iE
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LT ENENTIIRY, TIUTRENHRAM LW o TILHHOER A SR 720 & b b, 2
AU LNBEO LI — %I n — AJFLL Lo fifg TR kb, FBANERL, @ik
A7 < ABEERKICB > 72 OBILSMNIITIFE L A LN E Vo TGRS Tk e, E7HiE
H—AEB IO TORBER R LD DIXIZE A EREO LB TN S, 2D XD
PR A 2 X RIS RBLIT A OIFFERICHE LW O T, v—AELL EOMIFITIE L A EEIET B
Tl L, HBEORAOHENHELS LHWFEIC e — A OGHBNIANS DT AT LT
L7z, Z0a—AfGIEMS 50, MRmEomm»s, FRERMGOF o — 2 okt &
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L ORMEIR AP DN TIE, BEEEE I OTAAFRERDON ST TSN TS L 51T, R
ANT T BB L0 Lz b o ¢, THEHOMERY Th 5, KL HYS Lo
BEKLREIZBEOHERE & 5 2 5T A9, Z Ak o B4 &I Hlk N o B A6 &
VST 7R 7 D MO C L A LR A B, o 72 PR R o5 SN M0 0 75 S 7 52 5
CTHHB KL O TIRA RN D, TNENMCEO LA EL, 2O T ior—AE
LOMOTREANRE LIS TH S,

PALEOGEHIEITE L <ER LIZRHE D RICRk 2 LHEFE L2 HANIE LA ETH LD, KH
JEDESP—EET, EHYRE O EMRIES A FET 5 0E0R 0 LY,
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GEOLOGY

The Uchinoura area lies on the southeastern coast of the Osumi peninsula, south
Kyushu,Japan.

Topographic relief in this region is relatively steep in contrast to moderate and
smooth relief in the middle and northern Osumi peninsula. The highest peak is more
than 900 m above sea level .

Rocks exposed here is mostly granitic rocks, named Minami-osumi granite, which
comprise tonalite, granodiorite, adamellite, fine-grained granite and aplite. Deposits
of volcanic origin cover thinly and widely these granite. Alluvium deposits are found
poorly in some coastal regions.

Minami-osumi granite

Minami —osumi granite is the greatest one of the Outer Zone granite of southwest



Japan. It is intruded into so-called Shimanto group of late Mesozoic or early Tertiary
age. Generally speaking, it is medium-grained and light-colored granodiorite~adamellite.
In most cases, dark-colored clots of biotite are contained with or without diopside or
colorless hornblende. Ovoidal xenoliths, mainly of porphyritic diorite, are found occasion-
aly. It is aremarkable fact that inclusions of schist as biotit eschist, spinel-garnet-biotite
schist, sillimanite-spinel-biotite schist or diopside quartz schist are found very often.
Besides, garnet and splnel are contained through the granite as isolated crystal. Aplite,
of vein or massive form, develops abundantly and contains characteristically tourmaline
crystals.

Chcmically, in comparison with the average composition of granitic rocksin Japan,
itisrelatively rich in alkali. K,O surpasses Na,O and FeO surpasses CaO.

Potassium-argon age of the Minami-osumi granite is determined on three samples,
among which one from the northern part of the Uchinoura areais about 14 million years
and the other two from the southern part of the Uchinoura area are about 21 million
years. Geologic relation corresponding to the isotopic age difference is not yet established.

The Minami-osumi granite in the Uchinoura areais divided into two by a mylonite
zone called Uchinoura mylonite zone. The northern one is called Kunimiyama massif
and the southern one, Kishira massif.

Kishira mssif

It is composed of granitic rocks ranging from adamellite to granodiorite. In most
cases, its rock-forming minerals are common to every rock type and are biotite, microcline,
plagioclase and quartz as essential component and iron ore, apatite and zircon as acces-
sory component.

Main rock types of the Kishira massif are as follows;

Medium-grained granodiorite.
Porphyritic granodiorite~ adamellite.
Adamellite.

Light-colored coarse-grained adamellite.
Aplite.

“Kawaguchi "tonalite.

Kunimiyama massif

Its rock types are mostly common to the Kishira massif, but is alittle different as
for minor intrusives, such as massive aplite or “Hoyoshidake” fine-grained granite. In
the Kunimiyama massif, there are exposed several masses of “Hoyoshidake”fine-grained
granite but there is no massive aplite. It is just contrary to the Kishira massif Besides,
as for main rock types, light-colored coarse-grained adamellite is poorly developed in
the Kunimiyama massif. In other points. The Kunimiyama massif is quite similar to the
Kishira massif.



“Hoyoshidake” fine-grained granite

On the top of Mt. Hoyoshidake and its southeastern slope, a round shaped mass,
about 2 km across, of fine-grained granitic rocksis exposed. It is mainly made up of fine-
grained granite accompanying small quantities of fine-grained tonalite and fine-grained
granodiorite. Similar mass is found in Tsubusa, in a smaller mass. The relation to the
surrounding Kunimiyama massif is gradual.

The main rock type, fine-grained granite, is porphyritic with plagioclase phenocryst
and has similar mineral component to other Kunimlyama massif. Its features of clot and
inclusion are similar, too.

“Kawagushi” tonalite

In the west of Kawaguchi, there are exposed fine-grained and dark-colored granitic
rocks. It is around shaped mass about 2 km across. It is composed of tonalite, grano-
diorite and adamellite which are transitional to each other. The most dark-colored and
fine-grained type of the Kawaguchi tonalite is biotite hornblende tonalite and other types
are transitional types to the surrounding Kishira massif, respectively. Abundant clots are
to be found in the Kawaguchi tonalite, such as diopside-colorless hornblende-biotite-
plagioclase clot, colorless hornblende-biotite-plagioclase clot, biotite clot, etc.

So-called basic inclusions

Round shaped dark-colored inclusions of various size, 0.5~50. 0 cm across, are in-
cluded widely throughout the whole granite regardless to rock type. They comprise
various rock types ranging gradually from fine-grained diorite to granodiorite, in which
porphyritic texture is predominant. Transition of diorite into granodiorite may be due
to impregnation of quartz and microcline from the host granite. Diopside or colorless
hornblende and splnel-aggregation are included.

Inclusions derived from regional metamorphic rocks

Schistose rock fragments, mostly round shaped, 1~30 cm across, and rarely lense-
or platy-shaped, more than 10 m long, are included throughout the granite. Their main
mineral association is as follows:

Biotite-sillimanite-spinel-plagioclase.
Biotite-garnet-plagioclase-quartz.
Diopside-quartz.

Colorless hornblende-quartz (-plagioclase) .

Inclusions derived from pelitic schist is most abundant. The abundance of these
inclusions is one of the characteristic features of granitic rocksin the Outer Zone of South-
west Japan.

Aplite

Aplitic veins are abundant throughout the granite. Besides veins, there are several



masses of massive aplite, several decimeters across, at Korase, Kawaguchi, etc. Both
contain characteristically tourmaline, of ten forming tourmaline-quartz druse.

“Uchinoura” mylonite zone

Near the midst of the Uchinoura area, a narrow mylonitic zone transcuts the granite,
running nearly from east to west. In the southern part of the mylonite zone, aplitic rocks
are abundant among which some are mylonitized and others are not.

Banded structre

Generally speaking, parallel structure is poor in the granite, but in the peninsula of
Hisaki, parallel structure caused by banded biotite zone or quartz zone developsin the
direction of N450° W, nearly vertically. This direction is parallel to the arrangement of
granitic rocks in the southern part of Kyushu.

Joint

Joint in the granite seems to develop nearly regardliess to rock type. It is especially
regular in the Kishira massif. Predominating direction is, in the Kunimiyama massif,
N20~30° W and, in the Kishira massif, N30° E.

Chemical composition

The chemical character of granite in the Uchinoura areais common to the Outer
zone granite of Southwest Japan. It isrich in alkali especially in potassium, and FeO
surpasses CaO. As for minor constituents, in comparison with other granitic rocksin
Japan, it is poor in content of barium, strontium and boron. The scantiness of boron
seems incompatible to the abundance of tourmaline in the aplite. Probably boron may
concentrate to aplite from the host granite too exceedingly.

Plutonism

The intrusion of granite in the Uchinoura area may be of Miocene, Tertiary age. Its
succession of rock types is summarized as follows:

(basic igneous rocks)-medium-grained porphyritic granodiorite— coarse-grained
granodiorite-adamellite.

In this series, basic igneous rocks mean original rock of clot in the granite, which often
contains diopside or hornblende.

The relation between the Kishira and Kunimiyama massif is not yet established. But
probably the Kunimiyama massif might have been intruded into the Kishira massif,
because near the Uchinoura mylonite zone, fine-grained types predominatein the Kuni-
miyama massif but any marginal facies change is diffcult to be found in the Kishira
massif.

Dyke

Dykeis qulte rare except aplite or quartz vein, but exceptionally, a group of rhyolite



dyke isfound in Otodain the Uchinoura mylonite zone. It is composed of several dykes,
20~50 cm wide, grey colored, without distinct chilled margin. The dykes run parallel
in N75° E direction.

Quaternary volcanics

At the end of Pleistocene, Osumi pumice fall from Airavolcano covered the erosion
surface of granite with the thickness of 2~ 3 meter, being composed of pumice of rice to
red bean in size. Osumi pumice flowed out immediately after Osumi pumice fall.
The pumice flow is remarkably vesiculated, being white colored and fragile. The Aira
volcano, in the northern part of present Kagoshima bay, is well known for its huge caldera
and its peculiar type of activity. At present the pumice fall deposits can be found at several
places near Uchinoura town and the pumice flow deposits at two places.

Afterwards, various deposits of volcanic origin such as loam (upper, middle and
lower beds), ejecta of Kaimon volcano (scoria bed, pumice fall bed and brown volcanic
ash bed) and black volcanic ash bed accumulated all over the area one after another. They
are 1~ 3 meters altogether in thickness. But, they are omitted from the map, except
comparatively thick deposits. The gjecta of Kaimon volcano are of Recent, because some
straw pattern potteries were discovered in them.
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