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Fig. 1. Geological map of the Namsan and Tohamsan
granites in the vicinity of Kyeongju city, modified from
Yun and Hwang(1990). [1: Taegu Formation, 2: Toham-
san hornblende-biotite granodiorite, 3: Tohamsan biotite
granite, 4. Masuksan biotite granite, 5. Namsan alkali-
feldspar granite, 6. Tertiary volcanic rocks, 7: Alluvium]
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Fig. 2. A: Photomicrograph showing micrographic intergrowth of alkali feldspar and quartz of hypersolvus granite. B:
Photomicrograph showing perthitic texture of alkali feldspar. C: Photomicrograph showing interstitial filling of biotite cry-
stal. D¢ Photomicrograph showing interstitial filling of riebeckitic arfvedsonite crystal. E: Photomicrograph showing late
crystallization of riebeckitic arfvedsonite crystal. F: Photomicrograph showing symplectitic intergrowth of riebeckitic
arfvedsonite, biotite and fluorite in the interstices of quartz and feldspar grains. The width of photo is about 6 mm. (4X5)
(under crossed polars). [Q: Quartz, Kf: alkali feldspar, Ra: Ribeckitic arfvedsonite, Bt: Biotite]
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diagram for the Namsan and Tohamsan granite. {O: Nam-
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o 2}3t Qtz-Or-Ab- An-H,0 A &A= 2 Y A
AzxA4E dEdcky d=x  JoH(Tuttle and
Bowen, 1958; Presnall and Bateman, 1973). ¢]&{&t
Azl # o s7peke] xf FEXAS vlas)
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Al vebdoh =3, Yoder #1(1957)¢ 23k, 1 Kbar
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Fig. 6. Normative Qtz-Ab-Or diagram for the Namsan
and Tohamsan granite. (A: after Tuttle and Bowen (1958)
and Presnall and Bateman (1973), B: after Yoder ¢ dl.,
1958). Symbols are the same as those in Fig. 3.
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of v}sfe] 2 gh& JiAlch o] 529 ZEL A
FHAASNE Y4 437ke] vl g FAE) Wil
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Sre] 5AHel ofAH(McCarthy and Hasty, 1976)
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Fig. 7. Haker variation diagrams for trace elements of the Namsan and Tohamsan granite. Symbols are the same as

those in Fig. 3.
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Ao R 7 Fo] TS F A A ETH
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2, 1-3 A 0.8~5.04ppm ¥ AAFERU 2] ufe}
7} #7dehsiell %Hril 6.83 ppm °|3HZF T 2.52
ppm)ell ¥l 3} 4 7Alc}. The) &2 A-
& Aol 4= 23.7~35.6 ppm o, [- ¥ oA 7.6~
31.9 ppm¥ AAEA L] wietr] kel

% 4~36 ppm (BT 14 ppm)ell H]3te] 2 g& 7}
Aok, Th/Usle s AdA o 43-E Hehd
=1, ol $elE g T3 FE 5, A E, Q13

A, 28, dehdole 5o Fol it Lahtes
ledahs Aolnh. Zre) YRS A-Y FAME

190~213 ppm o2, 1-8 <Al 13.3~113 ppm
AR ¢ ““‘47] sp7bebsel -9 Hd 160
ppmel] BlEle] 2 3hg 7z} Zr& HFS(High
Field Strength)¥ 424 A7} 3, FU 5 o)
3le] vl & ol2utdE JIA I glong, vt
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woby] sAetRel Ff" 5~51ppm(FHE 12
ppm)ell ®l3lo] & kg 7HAlch Ced A-¥ <hAl
A& 109.6~125.7 ppmo g, -3 A 13.8~77.6
ppm3} AR 2] wiety] s7keksel - 3
T 53.9 ppmoll B3t & & 7Rl Y2 A-3
2] tAlell A= 36~131 ppm 2.2, [-8 HA 11.9~
27 ppm 2 Z3AERW ] W}y E7FetRel
3 30 ppmell ¥lEte] ¥ k& 7Pk Se [-¥
A & AN S8t EgtellA e HA2 (5.3~
85ppm) T3, £33} APLFE Fade A
2 7Fx e, o] Scol vhirmt A2 274 ¥
AAshe BubAA, A 9 Eg-we) 2 vk
FRE F2 A A 2 gl7] dgeldt
(Ringwood, 1955). £ 9¢] A-3 st ofF e
geFe Xl £2 A A9 5-& F413
= F7) A& e el EE st
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o] wiet7] sppstol e 749 ppm(FT 26.9
ppm)e} 2~1211 ppm(F 1 63.3 ppm)l] vlEle] =
< & 7l

BERAL

I EF A4 Fke Y GAF A E st
74 ZbellA] 49.5~96.7 ppm, 'FAF FHAAL Aot
Edie] ESmsiiiolellae 22t 105.6~189.1
ppm, 109.6~165.1 ppmelct. F4te] A-3 spehd
293.2~466.0 ppm 2.2 [-339] gt v)al B2 §=F
£ 7Hd)

3 ERUALE chondrite@t(Taylor and Mclen-
nan, 1985)2.2 X33 2% (Fig. 8A)dlA -8 ¢
A AN BRI F B 3o A vt /M
o ((Ce/Yb)x=10.3~5.5), 7}e] Eu + ol
(Eu/Eu*=0.76-1.38)& vteliv}, E4E -2 23)
733 ¢7ke] Eu — ©]’HEw/Eu*=0.23~1.30)%
vehlled B es) AR o2 o ((Ce/Yb)n=65~
6.3), LREEse] #3l5lo] gl opahg Rojw, Hike]
AL B2 w SPdhe H3 ulwA gel Al
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& I3 e 9714 Al s AR 2
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el i (Fig. 8B).
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Table 4. Comparative mineralogy and geochemistry of the granitic types in the study area.

I-type

A-type

Early crystallizing phase

Late crysaraliing phase quartz, alkali-feldspar

Aplite dyke commom
Fluorite absent
SiO;, 67.24 — 78.97

Comparative chemistry
MnO, Ba, Sr, Eu

plagioclase, biotite, hornblende

higher TiOz, Alez, CaO, PzOs, MgO,

quartz, alkali-feldspar

(single homogeneous feldspar)

biotite, alkali-amphibole

common

present

homogeneous, 78.40 — 79.64

higher Na,0, Na,0+K;0, Zn, Rb, Ga,

Nb, Hf, Zr, Y, Th, U, Ce, REEs (except Eu)

‘—' o)At} REEs®] <& k2 ¥3p7} of 213
wobzukg)g- x| Ash, 353 REEs ofA-2 #49
8-S YA wlaete] 2HAEA s 2180 2%
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Petrology and Geochemical Characteristics of A-type Granite with
Particular Reference to the Namsan Granite, Kyeongju

Jeung Seun Koh, Sung Hyo Yun and Sang Won Lee

Department of Earth Sciences, Pusan National University, Pusan 609-735, Korea

ABSTRACT : Petrological and geochemical characteristics of A-type granite were studied from the
Namsan and Tohamsan granites in the vicinity of Kyeongju city, southeastern Korea. The Namsan
granite consists of hypersolvus alkali-feldspar granite in the northern part and subsolvus alkali-feld-
spar to biotite granite in the southern part. This hypersolvus granite usually has miarolitic cavities
and is characteristically composed of quartz, single homogeneous one-feldspar (alkali feldspar) form-
ing tabular microperthite crystals, or micrographic intergrowth with quartz, and interstitial biotite
(Fe-rich annite), alkali amphibole (riebeckitic arfvedsonite) and fluorite. Petrographic and petro-
chemical characteristics indicate that the hypersolvus granite and subsolvus granite from the Nam-
san belong to the A-type and I-type granitoid, respectively. The A-type granite is petrochemically
distinguished from the I-type Bulgugsa granites of Late Cretaceous in South Korea, by higher a-
bundance of Si0,, Na,O, Na,O+K.0, large highly charged cations such as Nb, Y, Zr, Ga, Rb, Th, Ce, U,
the REEs and Ga/Al ratio, and lower abundance of TiO, ALO, Ca0, PO, MnO, MgO, Sr, Ba, Eu.
The total abundance of REEs is 293 ppm to 466 ppm, showing extensively fractionated granitic com-
position, and REEs/chondrite normalized pattern shows flat form with strong Eu - anomaly (Eu/Eu*
=0.03~0.05). A-type granite from the Namsan area is thought tc have been generated late in the
magmatic/orogenic cycle after the production of I-type granite and by direct, high-temperature par-
tial melting of melt-depleted, relatively dry tonalitic/granulitic lower crustal material with un-
derplating by mantle-derived basaltic magmas associated with subduction.

Key words : Namsan granite, Hypersolvus alkali-feldspar granite, A-type granitoid.
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