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Petrology, Geochemistry and Tectonic Implication of the A-type
Daegang granite in the Namwon area, Southwestern
part of the Korean Peninsula

Yong-Jun Kim*, Deung-Lyong Cho** and Chang-Shin Lee***

ABSTRACT : Daegang granite is located around the Namwon-gun, Cheolabuk-do, and is an elongate stock (80 km®) in
the NNE-SSW direction. Daegang granite has the very same mineralogical and geochemical characteristics as those of
the typical A-type granites; (1) it is a one feldspar hypersolvus granite, and is classified as an alkali feldspar granite in
the IUGS scheme, (2) has small amounts of Fe-rich biotite (annite) and alkali amphibole (ribeckite) that are late in the
crystallization sequence of the granitic magma, (3) always contains opaque oxides, fluorite and zircon, (4) shows high
and quite homogeneous SiO, content (mostly 72~77 wt.%) and (Na,0+K,0)/Al,0; ratio (0.90~0.98), (5) contains high
Ga, 10000*Ga/Al, K,0+Na,0, (K,0+Na,0)/Ca0, K,0/MgO, FeO/MgO, agpaitic index, Zr, Nb, Ce, Y, Zn value or ra-
tio that resemble to those of the Australian A-type granites (Whalen ef al., 1987), and (6) has enriched LREE and
HREE that show flat variation pattern with slightly depleted in HREE and profound Eu anomalies (Eu/Eu*=0.04~0.14).
In the tectonic discrimination diagrams of Pearce ef al. (1984) and Eby (1992), Daegang granite is classified as a within

plate granite and A,-type.
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Fig. 1. Geologic map of the Daegang granite and vicinity area.

Kim, 1995).

B B Al giREe) SAY I o -
T +F 27 Hol: ARG wgat (1s
Skt o], 1984; 71T+ 9, 1984; Cluzel ef al., 1991).

2k 21Xy
OFQ| ArAb
7 82he B8-S 39 Z AAE EYE Holu,
=EWAL o g0km™lth (Fig. 1). B9 37t a3
SR jher sdeto] E¥dE G wmA
W2 ko] TER] 5L ol vhA, t)7) shoke] B
EA e T ANHA LR FU2T B A=

N

LEGEND

BEE Cretaceous Sedimentary and Volcanic Rocks
~~ Unconformity ~~

Jurassic Namwon Granite

— Intrusion —
Jurassic ? Sunchang Granite

Triassic Samori Granite
— Intrusion —
Triassic Daegang Granite

— Intrusion —

Age-unknown Metasedimentray Rocks

~~ Unconformity ~~

Precambrian Schist and Gneiss

0 4 8 km

—————
383t Fahagol iAo g Zaiae-g ek

Al Tl el AP EANFE AU ZHA g7 3

L ol EYLE ol zher). o] Ry gt
24 dRE M-S T, A UiRe] A=
sl ] FAe] Ba A9 FFe At dE 3
SRtk BY] HER AN U sdeke zyor
o8 EAS, F s 9% W sizieke) WA
W7} g,

7 B elle 29 (host rock)® 9Ha 2
AFEo] Aol Zom AP Eto] ur
& ol WA AT A AAo] AAsta, B3] 33
WA WSS duT] Z WA 2 3
SRS 30em olEke] =712 e Bake] 3

X
it o
o
o

*
]
ot
)
©



402 287

Fig. 2. Location map of the analyzed samples. See appen-
dix for detailed sample location.
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Table 1. Mode of the Daegang granite.

DG2E DG2H DG3 DG4 DG6E DG7 DGS8 DG11
Qz 37.6 355 30.8 35.8 40.8 38.1 36.2 423
Pl - 0.1 - - - 0.2 03 0.1
Kfs 58.0 62.8 66.4 62.5 58.0 60.1 61.8 575
Am - - - - - - - 0.0
Bt 43 15 2.8 1.6 1.1 1.5 1.7 0.1
7r 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ap = 0.0 - - 0.0 0.0 - 0.0
Pl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Opq 0.1 0.1 0.0 0.1 0.1 0.1 0.0 0.0

DG13E DG16 DG17 DG19 DG20E DG21 DG28 DG29
Qz 28.6 37.6 41.6 48.6 29.5 332 329 29.8
Pl - 0.6 - - 1.1 1.0 0.0 03
Kfs 65.3 60.2 57.0 473 63.6 632 64.0 67.7
Am - - - - 1.0 0.8 0.2 -
Bt 6.0 1.6 14 4.1 4.8 1.8 29 22
Zr 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Ap - 0.0 0.0 . 0.0 0.0 0.0 0.0
Pl 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Opq 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Abbreviations: Qz; quartz, PI; plagioclase, Kfs; alkali feldspar, Am; amphibole, Bt; biotite, Zr; zircon, Ap; apatite, Fl; fluorite, Opq;
opaque. Samples DG2E, DG6E, DG13E and DG20E are fine-grained enclaves.
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Fig. 3 Q-A-P (quartz-alkali feldspar-plagioclase) trlangular
plot (after Streckeisen, 1976) of the Daegang granite.
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Fig. 4. Microphotographs of the typical Dacgang granite (A), its amphibole and fluorite (B) and zircon and allanite (C), and
fine-grained enclave (D) associated with the Daegang granite. A and D are under crossed polar, and B and C are under open

polar, respectively. Abbreviations as in table 1.
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Fig. 5. Compositional diagrams of host alkali-feldspar (square) and plagioclase exsolution (circle) in microperthite, biotite

(diamond), and alkali amphibole (triangle) after Leake (1978).
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Table 2. Chemical composition of the Daegang granite.
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7 Aol Si0, T 70~77 wt.%e] Hjoln,
% 71 (DG17, DG21) Al 85 A A 72 wt.% o] oz
A vl oA 73 Aol 43} (Table 2). W7 872
o AEA 28U Sio, e 2] g3 3
Y 68 wt.%2] Sl 717hE A% ZAY3ct

o7 sdeke] (Na,O+K,0)/ALO, B¢} Al A5 [ALOY

DG2E DG2H DG3 DG4 DG5S DG6E DG7 DG8 DG11

Major oxides (wt.%)

Si0, 73.86 72.29 7711 76.96 78.01 76.20 7272 74.42 73.38

TiO, 0.17 0.25 0.13 0.12 0.09 0.14 022 0.21 0.19

AlLO; 13.32 13.88 11.68 11.83 12.31 12.11 13.07 12.44 13.18

Fe,05 (T) 1.80 229 1.60 1.53 125 1.73 281 243 224

MnO 0.03 0.04 0.02 0.02 0.02 0.01 0.04 0.04 0.04

MgO 0.07 0.12 0.02 0.02 0.06 0.02 0.05 0.04 0.03

CaO 0.38 0.38 033 0.27 0.20 0.32 0.65 0.47 0.44

Na,0 421 4.30 3.73 3.79 045 3.89 4.16 4.05 4.13

K0 541 5.69 4.63 4.64 6.06 4.82 5.14 5.13 5.53

P,0s 0.03 0.04 0.02 0.02 0.02 0.02 0.03 0.02 0.02

Ig. loss 0.50 0.39 0.38 0.44 1.44 0.42 0.86 0.50 0.55

Total 99.78 99.67 99.65 99.64 99.91 99.68 99.75 99.75 99.73
Trace elements (ppm)

Li 33 16 37 23 49 9 16 14 25

Ba 137 136 40 35 28 16 67 45 53

Rb 264 229 292 293 538 270 219 254 261

Sr 33 33 9 10 12 6 36 13 18

Zr 378 356 293 364 94 165 633 600 495

Nb 29 24 31 34 16 26 31 35 28

Y 69 59 105 92 41 87 83 99 76

Sc 3 2 1 1 4 1 2 2 2

A% 6 4 2 2 2 3 3 3

Cr 6 6 5 5 5 6 6 5 6

Co 44 42 31 45 38 34 35 36 32

Ni 6 4 5 6 6 5 6 5 4

Cu 4 4 26 4 4 4 4 4 5

Zn 83 70 205 103 30 92 103 101 98

Ga 36 36 31 31 21 27 28 26 27
Rare earth elements (ppm)

La 116.1 732 54.1 111.3

Ce 2334 153.9 123.7 238.6

Pr 254 16.7 14.3 26.3

Nd 80.9 54.0 48.6 87.3

Sm 14.0 10.1 117 17.5

Eu 0.5 0.4 0.2 0.2

Gd 124 9.6 13.0 16.9

Dy 123 10.2 15.7 16.0

Ho 25 20 32 3.1

Er 6.1 5.1 8.0 74

Yb 6.6 55 7.5 7.6

Lu 1.0 0.8 1.1 1.2
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Table 2. Continued.
DGI13E DG16 DG17 DG19 DG20E DG21 DG28 DG29
Major oxides (wt.%)
SiO, 69.51 74.59 70.35 74.28 67.60 71.98 73.15 72.76
TiO, 0.30 0.15 0.30 0.19 0.38 0.20 0.19 0.26
ALO; 14.60 13.15 14.50 13.08 15.43 13.89 13.38 13.61
Fe;0; (T) 3.92 1.45 2.80 1.64 3.49 2.49 2.24 2.12
MnO 0.05 0.02 0.05 0.02 0.05 0.04 0.04 0.03
MgO 0.05 0.07 0.20 0.12 0.20 0.05 0.04 0.19
Ca0 0.40 0.47 0.78 0.64 0.97 0.64 0.49 0.71
Na,O 4.70 3.86 4.40 3.54 3.83 4.38 4.38 3.88
K;0O 573 5.57 5.74 5.62 7.19 5.55 540 5.46
P.0Os 0.03 0.03 0.05 0.03 0.04 0.02 0.02 0.05
Ig. loss 0.41 0.39 0.56 0.60 0.57 0.51 0.40 0.73
Total 99.70 99.75 99.73 99.76 99.75 99.75 99.73 99.80
Trace elements (ppm)
Li 42 18 40 27 27 7 20 31
Ba 34 128 179 157 204 98 67 250
Rb 303 275 315 238 220 172 173 216
Sr 17 33 40 42 45 22 16 63
Zr 786 212 411 183 594 523 526 285
Nb 49 25 29 17 19 26 22 21
Y 125 72 89 52 45 71 60 48
Sc 3 2 4 3 8 2 2 3
A% 4 4 7 6 8 3 3 9
Cr 6 5 6 5 6 5 5 6
Co 27 51 36 45 35 32 38 45
Ni 5 4 8 5 6 7 4 6
Cu 9 10 5 5 7 4 6 5
Zn 147 54 98 32 60 86 77 56
Ga 35 33 36 30 30 32 29
Rare earth elements (ppm)
La 195.9 152.3 290.6 93.0
Ce 396.2 312.6 541.6 193.0
Pr 423 32.8 52.6 21.0
Nd 136.2 100.0 149.0 69.0
Sm 243 16.9 179 12.9
Eu 0.4 0.7 0.7 0.4
Gd 225 149 114 11.9
Dy 22.0 139 8.1 115
Ho 44 2.8 1.6 23
Er 10.7 6.7 32 5.7
Yb 11.4 7.4 42 6.3
Lu 1.8 1.2 0.7 1.0

All the major oxide, trace element and REE analyses were made by XRF, ICP-AES, and ICP-MS, repectively, whereas, Ga analyses

were made by INAA.

Samples DG2E, DG6E, DG13E and DG20E are fine-grained enclaves, and sample DGS is a ultramylonite (phyllonite).

(CaO+Na,0+K,0)19] 542 Fig. 67 2t} v s 9
3 gEe] & deid ZAste, AL ke, TAH, 9A4-F
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1990; AR)<e, 1987; AW 9], 1990; 414, 1994). )
B sPreke] Al Al5E 9k 0.6~1.49 ALFEN)EE (me-

taluminous)olx! 1EFv)Ed (peraluminous)7HA 4
2 A8 Bols v, U7 dete iRE 15} ok
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Fig. 7. ALO, versus Ga plot of the Daegang granite (circle)
and the Inje-Hongcheon granite (square) of I- and S-type
(Iwa, 1990). A, S and I denote the averaged Ga contents of
Australian A-, S- and I-type granites (Whalen ef al., 1987),
respectively.
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Appendix. 1. Sample Information.

No. Sheet name 1/50,000 National Grid Adaministrative District in Cheolabuk-do
K Ez) (=49) E7FE: X/Y) @eHs W PAT7)

DG2E, DG2H 9] (Namwon) 2229/1971 Gogseong-eup, Gogseong-gun (FAT FAT)
DG3 3 (Namwon) 2234/1966 Gogseong-eup, Gogseong-gun (FAF JAF)
DG4 el (Namwon) 2239/1960 Gogseong-eup, Gogseong-gun (FATF JA-F)
DG5S ¢ (Namwon) 2240/1993 Gogseong-cup, Gogseong-gun (FAIT FAT)
DG6, DG6E 3 (Namwon) 2249/1995 Gogseong-eup, Gogseong-gun (AT FAF)
DG7 3 (Namwon) 2254/1992 Gogseong-cup, Gogseong-gun (FAT F43)
DG8 3 (Namwon) 2259/2018 Geumchi-myeon, Namwon-gun (447 FAH)
DG11 3 (Namwon) 22432018 Geumchi-myeon, Namwon-gun (44 FAH)
DG13E 3l (Namwon) 2248/2015 Gogseong-eup, Gogseong-gun (FAE FAS)
DG16 34 (Namwon) 2226/2024 Daegang-myeon, Namwon-gun (297 th7-2)
DG17 ¥ (Namwon) 2227/2023 Daegang-myeon, Namwon-gun (‘47 th7-4)
DG19 <% (Shunchang) 2213/2037 Ip-myeon, Gogseong-gun (ZAIF- Uud)

DG20 <% (Shunchang) 2207/2072 Daegang-myeon, Namwon-gun (F-7 th7ha)
DG21 3 (Namwon) 2241/2097 Chusaeng-myeon, Namwon-gun (97 F44)
DG28 34 (Namwon) 224712113 Chusaeng-myeon, Namwon-gun (‘d-97 F4u)

DG29 @) (Namwon) 2244/2120 Daegang-myeon, Namwon-gun (&4 th73)
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