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Fig. 1. Geological map of the study area (modified from Lee ef al., 1964; Son et al., 1978). 1. alluvium; 2. granitic rocks; 3.

diorite; 4. volcanic rocks; 5. fault.
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Fig. 2. The sampling sites and litho-facies map of the granitic rocks and diorite. 1. diorite; 2. granodiorite; 3. porphyritic
granite; 4. enclave-rich porphyritic granite; 5. equigranular granite; 6. micrographic granite.
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Fig. 3. Quartz{Q)-alkali feldspar(A)-plagioclase(P} ternary
diagram for the granitic rocks (after Streckeisen, 1976). 1.
atkali feldspar granite; 2. granite; 3. granodiorite; 4. tonalite;
5. quartz diorite.
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3 Holoh, T e dwFolA FAFE
o] AE AH7|E o] 83l A3 PALE A
B2 Aol 22 ARG 1), Dol
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£ Ro|n, FAF-Z 7P4dA 25~65mm Y227
HEE Mol Td, AN FERe 02~
0.6 mm el IR 7NE 7 Z HEE K
FA operh WX FAFE TR AP 45
fRze) w7} ofzh 7hashs AR HeZo). olsh
e 2Ao] Wl BN LT} AR o]
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¥ 8-o] Hibbard(1981)%} Hibbard and Watters
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S AR E3sh ] Al e 2AWELE oF
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o] e AN AE-S BAECHE 2). 23 3}
2 E3MY AP AA e HEAHQ o A
AMeolm ZHA (calcic) F4-(Angg 4509 45 (sodic)
WH-(Anys0002 AES 7HAH ZEsh o] ARgA
AREE R 4). stellMe] AR 9
AR o8 ZF S TRA gdute] EoA g
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o] 2A kel AR 2A o] A

4 rim of the diorite
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B middle of the granite host
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Fig. 4. Or-Ab-An triangular diagram for the plagioclase
from the granitic rocks, enclaves and diorite.
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Table 3. Chemical composition and structural formulae of biotites and amphiboles of the representative samples from the

study area.
Biotite Amphibole
Rock facies PG EPG EN Rock facies GD EN
Sample No.  A-73 A-71-A A-71-C AKJ8 Sample No. DY20 A-71-B A-71-C
Si0, 35.73 36.51 36.26 35.54 Si0, 48.80 47.27 48.89
TiO, 4.07 3.99 3.54 4.22 TiO, 128 0.92 1.06
ALO; 1239 12.46 12.79 12.56 AlO3 6.19 4.90 5.07
FeO* 2085 2132 2196 2066 FeO 14.74 15.94 16.80
MnO 0.78 100 0.88 0.68 MnO 0.50 1.50 1.30
n - : . : MgO 13.73 12.12 12.03
MgO 10.17 9.80 9.33 9.82 CaO 10.5 10.76 10.66
Na,O 0.51 0.24 0.39 0.33 Na,0 1.75 1.49 1.46
K,O 9.78 10.16 10.35 9.85 K;0 0.40 0.52 0.45
Total 94.28 95.48 95.50 93.66 Total 97.91 95.41 97.71
cations per 22 oxygens cations per 23 oxygens
Si 5.38 5.44 542 5.38 ST 7.12 7.18 7.24
. AlT) 0.88 0.81 0.76
AllV 2.20 2.19 2.25 2.24 Fe3+(T) 0.00 0.01 0.00
, AIC) 0.18 0.06 013
Ti 0.46 0.45 0.40 0.48 Fe +(C) 0.40 0.34 0.36
Ti(C) 0.14 0.11 0.12
Fe?* 2.63 2.65 2.75 2.62 M%(C) 2.99 2.74 2.66
Fe*(C) 1.26 1.66 1.66
Mn 0.10 0.13 0.11 0.09 Mn(C) 0.03 0.10 0.08
Fe?*(B) 0.14 0.02 0.06
Mg 2.28 218 2.08 2.22 Mn(B) 0.03 0.10 0.08
Ca(B) 1.65 1.75 1.69
Na(B) 0.19 0.13 0.16
Na 0.15 0.07 0.11 0.10 Na(A) 031 0.30 0.26
K 1.88 1.931 1.98 1.90 K(A) 0.08 0.10 0.09
MgO/FeO* 0.49 0.46 042 0.48 MgO/FeO* 0.93 0.76 0.72

Abbreviations are the same as those in Table 1.

G A2 AWEvL ek vioela el ] o3
< wrol AR AN 7S AAFHE 2, 1
H 4). o83t P2 9714 viartaYE i
F3hfje] YA - A3 YyAE A
o|AY, =¥ Gl o) 7k whawmie
FAENAE 24 AP HdA Thgeid] Al
2 A% c(Bacon, 1986). Dorais ef al.(1990)5l|
osbd, vlawl B3 E5HE AR Y
oA AP FAARUYA AW ozl uwlEk
A ZAE 3 mote] AN fAREE B
oFHeh, AAAGA e AR AR BAEE 2
712] A e} vhamtEdtell o8 JHFHAG £
2% restiteZ HE3eH(Bateman and Nokleberg,
1978; Bateman and Chappell, 1979; Bateman,
1983; Noyes et al., 1983; Hibbard and Watters,
1985). A7AH PN 2AF 7P FEEE oFY
< ZEgb A ARAM L] wdf 23E ZERA
Anyy g Abele] A ¢dg Ho|A] g=rhe 7o
tHE 2). AFY &Y 2de w2 23t
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*Total Fe as FeO

455 £Yaleld) HFYL5-S FAR asjz
olgd3t A FE Ayl oyl a7
I 2 3gke] 27)d A AHF rdol} 27
AR FXoF By T R E3
7t 3Pt Alelo] FAldiffusion)l] o3l FAI=H
AE 75 el Sloh wlebA] ool FAke 7bs
A& A HE k)

ZEsht 3Pieke] AR dwRe] fAloR
FE o]Fo] ZE mlampe= opdAlElE fAlEE W
E2E Wiyt AAEYLL AT 4+ 9l
o A A HEL] ek fAKS ks
3ol Aigde] Eatol 2fs] #3Aleo] =EH
A, 284t 374ske] wloaet &3t 9% 43
2 ddleh F 7bsA Ale]o] A ofele &
A Al Ak o3 Fezich kel o)3t EA 4
o] FA3 AZhe WA t =YD Y, o
9 t= &, a 79 8AE, DE 2SR B9
= cm?%sec(Crank, 1975)0lt}. 44| 4= ol7u}e)
A 229 4R J4FF ol M 3lein
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W] fAase] 2 d#x A gt gkek o
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2 Hofmann(1980)2] A}&oA 2Atl] 2J8t #1¢d)e]
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o] ARAAY] 715 w43 Az 300~3000
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a8 By A ZAA ZE(calcic amphibole
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RRIALIE - Sl s
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o} HYPAZA A FHA Y, 2= AdGA e
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7744 Al A o] 8ol wet Wik S BT
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Fig. 5. (A) Classification of biotite in according to AI(IV) vs.
Fe/(Fe+Mg). (B) Classification of calcic amphiboles in
according to Mg/(Mg+Fe™?) vs. TSi(IV) (Leake and Winch-
ell, 1978). Na+K)A<0.5, Ti<0.50. Symbols are the same
as those in Fig. 3.
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the same as those in Fig. 6.
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Petrology of enclave in the Mt. Wonhyo granite, Yangsan city

MiJung Jeen, Jong-Sun Kim, Joon-Dong Lee, In-Soo Kim and In-Sung Paik!

Department of Geology, Pusan National University, Pusan 609-735,
!Division of Earth Environmental Science, Pukyong National University, Pusan 608-737, Korea

Abstract: The granites distributed in the Kyongsang basin contain the rocks which are different from
the host rocks, and they are known as mafic microgranular enclaves. The genesis of the mafic micro-
granular enclaves can be divided into four types: (1) rock fragments from country rocks; (2) cumu-
lation of the early crystals in host magma or disruption of early chilled borders; (3) magma mingling;
and (4) restite. These enclaves can be easily found in the granites around Mt. Wonhyo, Yangsan city.
They are ellipsoidal in shape, and have phenocrysts might be originated from the host rocks and
sharp contacts with the granites. Under the microscope, textures such as oscillation zoning, horn-
blende-mantled quartz, rapakivi texture, and acicular apatite are observed, and these indicate that the
enclaves were originated from magma and then produced by chilling. The evidences showing that the
enclaves were formed by magma mingling are: (1) petrographical characteristics; (2) similarity of the
compositions between the rim of plagioclase in the enclave and plagioclase in the granite; (3) linear
trends of the major elements; (4) total REE content of the enclaves; and (5) Textural and composi-
tional variations from rim to core in zoned enclaves. The mafic end member of the enclave is
regarded as the aphyric basaltic andesite in Mt. Sinbul-Youngchui area. The granites around Mt.
Wonhyo experienced the magma mingling process which was produced by the injection of mafic
magma at about 70 Ma, during the crystal differentiation, and then continued the crystallization. The
equigranular granites and the micrographic granites in the study area are considered as the results
after the magma mingling process.

Key words: mafic microgranular enclave, mingling, restite, granites, mafic end member
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