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Abstract

The vertical compositional variation from the sea level to about 900 meters level
in the northeastern part of Osumi granodiorite batholith of the Miocene age was
petrologically studied. Rocks exposed in the present area are mainly composed of a
granodiorite to a granite, containing garnet, orthopyroxene and/or cummingtonite
as an accessory mineral. The characteristic accessory mineral association varies ver-
tically as follows: the garnet-bearing rock occurs along the sea coast; the
cummingtonite-bearing rock occurs in the higher level, and the orthopyroxene-
cummingtonite-bearing rock occurs in the middle level. The bulk compositions are
fairly uniform throughout the rocks, but the FeO*/MgO ratio of the garnet-bearing
rocks is slightly higher than that of the other rocks.

It can be suggested that the characteristic accessory minerals were recrystal-
lised by the metamorphic reactions during ultrametamorphism with partial melting
in the deeper depths. With increasing the metamorphic grade the characteristic ac-
cessory minerals change from cummingtonite through orthopyroxene to garnet. It
can be also suggested, therefore, that a cummingtonite-bearing granitic melt in-
truded first and a garnet-bearing one was supplied later.
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Investigated area

[:l 1 Alluvial deposits 6 Koyama-type
E 2 Pyroclastic rocks 7 Hanaze-type

3 Kunimi-type 8  Oura-type

4 Hoyosidake-type  [XX]9  Hedadkawa-type
5§  Kawaguchi-type 10  Shimanto group

Fig. 1. Geologic map of the Osumi granodiorite batholith.
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Fig. 2. Map showing the amount of garnet crystals.
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Fig. 3. Map showing distribution of orthopyroxene-cummingtonite-bearing rocks and cummingtonite-
rocks.
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Table 1. Chemical composition of biotites
Rock type Koyama Oura Hanaze
Sample No. 8032315-1* | R1-10 R1-100 R1-300 R1-685 R3-575
T.FeQ 23.61 21.24 20.97 20.75 20.88 20.58
MqgO 7.78 7.04 7.30 7.03 6.91 6.94
Tio, 4.78 4.91 5.33 5.54 5.61 5.75
T.FeO/Mg0 3.03 3.02 2.87 2.?3 3.02 2.96

*Yamauchi( 1978)
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Table 1 IZEILBIER, KEEAROREMEATOREROIEMEBR TR, /LTI
BERZEWIBITEER T  MILLZb0ZANWTiTo7, %28, BLEEAHTORERD
7 — %1%, WA (1978) ®bD%O0BA et al. (1982) »SFIH L, WTFhoBHMERFORE
S MBI KZE X% {, Total FeO,/ MgOLtiZ 3fFLicEHR LTV 5, ZDMEIE, KiFEE!
BAR OB SR OEEDTotal FeO,/MgOH:. (Fig. 4) 12I1FIT% Ly,

ZD &I, BILEAEADTotal FeO, MgOttix, KB EARUOEERERND LD L YK
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EAFOLDLIZIZFALMEICR S, 2O L2, BILEERADTotal FeO,/MgOlix, BE
BUSND<T 4 v 78I E o THREELNTVWE I EEZ 5D, Table 2 [ZIUARIZ
(1983) 12 & A2 KIBIERMPIRAEF DO~ T 4 v 7S OLEMEERT, BLUBEERICEZEICEE
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EILEL, KERROEERI OB X, £@FLFEERICBWTIZIZIZHE TH 525, FEEIK
SHEMOEER CHASLEIL, FERICIVELRY, BLUESERIIY I oA, KEEEE I
FEA+HI VTN BA, ROBEMERINI V7 P U RAICL > TEBSIONE, 22
T, BESHYOBE I GEVEELBERZEBLTALI L ET S,

Table 2 TI NS DRI OILFHBLE R TAL L, WINBERIERIC X o TR EE
RHMEE L TWAZ EASH 5, WHITE and CHAPPELL (1977) (X, S-typeDitmaE~ 7
~ %, BFOMBEEISBEERIER (ultrametamorphism) %%F, #BoER L 2 RE L
WAL Z DBRGRE (restite) L DRAWTH S & Lz, Ao bmPikaid, S-typelld
BL (FH - 5, 1979), COETFNVIEHIE, ¥o7uR -#HER - A3 7 b IRAE,
BRREL R TILNTEL, COLHNIERENZRFxT AL, RS0t 7 om L
HAIE, WINRBHMgO a7 TEL Y ATHEWE W) RENRMBEY LTWw5 (Table 2) Z &
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Table 2. Chemical compositions of mafic minerals from rocks of Osumi granodiorite batholith (after
YAMAMOTO et al., 1983)

Orthopyroxene ~ Cumming- Garnet Biotite  Biotite
tonite

Core Rim Core Rim
Sio, 50.08 50.53 51.94 36.82 37.16 35.61 34.56
Tio, 0.09 0.11 0.02 3.73 4.78
Al,0, 0.32 0.76 0.44 21.95 22.78 14.14 16.39
Cr,0, 0.26 0.26
Feo+ 36.24 33.55 30.24 28.27 30.18 21.88 23.61
Mno 2.60 1.03 1.28 4.13 0.34 0.16 0.65
MgO 10.90 13.82  12.92 2.77 8.02 10.46 7.78
cao 0.22 0.46 0.72 6.35 1.72 0.10 0.06
Na,o 0.17 0.23 0.21
K,O 0.01 9.02 9.05

Total 100.36 100.15 97.81 100.66 100.48 95.33 97.08
Fe/Fe+Mg 0.651 0.577 0.568 0.851 0.679 0.539 0.633

FeO* /MgO 3.32 2.43 2.35 10.2 3.76 2.09 3.03

* Total Fe as FeO.

PH, LEZWIZEBRENE o TW L) RRETERSNZODTHEEEZ DT ENTE
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EWEZAT i(mff‘i FEHEL/NESWTD, BEREOSD I V7 N AP ER S, EIHH
FTIONTHRAEAL ST 7 ua~NE, LEVIIEEREOHEW IR INE L) IChD, 20
EEXOEBIERE, 792294 Mi~270l x4 MHOLDICHLETLEEZONDL, 20D
IV LTHEULMEE~Y <2, LODLODPSIER, BTFERATICHEAL TV &, Fig. 6
DEIIIEEDOBNMIBICH I VT M AIZL > THBO T SN AEHER SR, FRIOAMEIC
B+ I 7 N RATHEO TSNS KREBEER, 2L CTRAEBICY 7 ofq THED T
bNEBLBERAERT A L% 5,
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Fig. 5. Vertical variation of metamorphic mineral species with ultrametamorphism.
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Fig. 6. A genetical model in the northeastern part of Osumi granodiorite batholith.
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