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Mineral Chemistry and K-Ar Age of the
Daeyou Pegmatite Deposit

Hong-Ja Shin*

ABSTRACT: The Daeyou pegmatite mine is located at the central western part of the Korean peninsula. Geol-
ogy of the mine area consists mainly of pre-Cambrian granite gneiss and leucocratic gneiss which are
intruded by Mesozoic granites. The pegmatite deposits occur within granite gneiss. Most of pegmatites con-
tain quartz, perthite, microcline-perthite, microcline, sodic plagioclase and tourmaline as dominant minerals
with accessory minerals of mica (muscovite, biotite, sericite) and pyrite. Tourmaline occurs as four types: 1)
unaltered single crystals, 2) partially sericitized grains bordered by sericite assemblage, 3) tourmaline inter-
grown with feldspar and quartz grains, and 4) tourmaline introduced by sericite veinlet. On the basis of opti-
cal, X-ray diffraction and chemical analysis, the composition of tourmaline mostly falls on the schorl-elbaite
join, in the composition of schorl end member from O to about 50%. In spite of the different occurrences,
chemical composition of tourmaline shows the limited ranges as follows: SiO, (34.53~35.01 wt.%), Al O,
(33.58~34.26 wt.%), FeO (13.73~14.17 wt.%), Na,O (1.60~1.72 wt.%), MgO (0.56~0.72 wt.%), MnO (0.12~
0.18 wt.%), CaO (0.02~0.06 wt.%), K,0 (0.02~0.03 wt.%), TiO, (0.02~0.05 wt.%) and Cr,O; (0.02~0.03
wt.%). K-Ar ages of the muscovite and sericite fall between 1010£15 and 1074 =16 Ma and between 161.56
+3.09 and 161.67 =3.09 Ma, respectively. This means that hydrothermal alteration occurred during middle Juras-
sic, whereas the pegmatite was initially formed during the late Proterozoic age.
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Fig. 1. Geologic map in the vicinity of the Daeyou pegmatite mine (modified from 1:250,000 Gwangju Sheet).
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Fig. 2. Pholormcrographs showing the mineral occurrences from the Daeyou mine. 1) Quartz (Q) intergrowth with
plagioclase (P1). 2) Plagioclase (Pl) replaced by K-feldspar (Kf) and muscovite (Ms). 3) Biotite (Bt) replaced by muscovite
(Ms). 4) Relicts of opaque minerals (Op) in sericite (Se). Bar scales are 0.1 mm long.
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Fig. 3. Photomicrographs showing the occurrences of tourmaline from the Daeyou mine.
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1) Tourmaline (Tu) coexisting with

k-feldspar (Pe-Mi) and quartz (Q). Fine mouscovite veinlets are developed within tourmaline crystals. 2) Tourmaline (Tu) in
quartz. 3) Tourmaline (Tu) partially altered to sericite (Se) and pyrite (Py). 4) Tourmaline (Tu) replaced by sericite (Se).
Muscovite (Mu) are remained as relicts within tourmaline crystals generally along cleavage planes {110} and {100}. All bar

scales are 0.1 mm long.
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Fig. 4. Photomicrographs showing the occurrences of accessory minerals from the Daeyou mine. 1) Fine-grained opaque minerals
(Op) in sericite (Se) flakes. Opaque minerals (pyrite) replaced by siderite (Si). 2) Almandine garnet (Ga), quartz (Q), orthoclase
(Or) and plagioclase (PI). 3) Fluorite (Fl) in equigranular quartz (Q). 4) Tabular zinnwaldite (Zd) grains intergrowth with quartz
(Q) and orthoclase (Or). All bar scales are 0.1 mm long.
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Fig. 5. Photographs showing the occurrences of tourmaline. 1) Type 1: Single tourmaline crystal. Scale bar is 2.5 cm. 2)
Type 11 : Partially sericitized tourmaline. Scale bar is 2 cm. 3) Type III : Tourmaline associated with feldspar and quartz in
sericite. Scale bar is 3.5 cm. 4) Type IV : Tourmaline cut by sericite veinlets. Scale bar is 1.4 cm. Abbreviations : Tu-

Tourmaline, Se; Sericite, Q; Quartz, Fd; Feldspar.
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Table 1. Electron microprobe analyses of various types of tourmaline grains from the Daeyou mine. See text for the

occurrence types.

Type 1 Type 11 Type It Type IV
(N=T) (N=6) (N=8) (N=T)
Si0, 33.68~35.22 34.67~35.49 34.18~34.82 34.27~35.28
Al,O5 31.05~34.25 34.01~34.39 30.43~34.29 33.80~34.53
FeO 13.38~15.68 13.04~14.18 13.11~16.35 13.58~14.02
Na,O 1.52~1.87 1.53~1.73 1.53~2.19 1.46~1.66
MgO 0.40~1.28 0.59~0.79 0.54~1.06 0.41~0.73
wt.% MnO 0.0~0.34 0.0-0.30 0.15~0.23 0.14~0.25
Cr)0; 0.0~0.13 0.0~0.14 - 0.0~0.22
Ca0 0.0~0.48 0.0~0.11 0.0~0.26 0.0~0.16
TiO, - 0.0~0.15 - 0.0~0.13
K0 - - 0.0~0.09 0.0~0.13
total 80.03~89.25 83.84~87.28 79.94~88.39 83.66~87.11
Si 14.54~14.90 14.77~14.91 14.59~14.92 14.59~14.98
Al 15.82~17.46 16.98~17.31 15.61~17.20 16.98~17.26
Fe 4.83~5.66 4.70~5.05 4.74~5.95 4.87~4.98
Na 1.26~1.57 1.25~1.41 1,27~1.85 1.21~1.37
atomic % Mg 0.28~0.82 0.37~0.50 0.34~0.69 0.26~0.46
Mn 0.0~0.13 0.0~0.11 0.0~0.08 0.05~0.09
Cr 0.0~0.05 0.0~0.05 - 0.0~0.07
Ca 0.0~0.22 0.0~0.05 0.0~0.12 0.0~0.08
Ti - 0.0~0,05 - 0.0~0.04
K - - 0.0~0.05 0.0~0.07
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Fig. 6. Triangular diagram showing the Y-site occupancy in

tourmalines from the Daeyou mine.
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Table 3. Available radiometric ages of pegmatites in Korea.

A

Table 2. Major and trace element contents of muscovite
and sericite from pegmatite of the Daeyou mine.

Muscovite Sericite
Al (%) 17.83% 16.26%
K 8.00% 7.50%
Fe 1.52% 2.61%
Mg 0.72% 0.19%
Na 0.52% 0.25%
Li 0.40% 0.81%
Ti 0.17% 0.18%
Mn 0.14% 0.28%
Ga 0.14% 0.08%
B (ppm) 84 148
Zn 84 74
Ca 48 237
Sr 15 2
Cu 11 19
Ge 6 3
Tl 3 -
Zr 2 1
As - 10
Pb - 5
Cd - -
Co - -
Cr - -
Ni - -
Mo - -
Ba - —

& AF A7 234 5oz SN E 5 3o
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Locality Methods Age Mazx1lo) References

Yeonhwa muscovite 1749+53 Yun and Silberman (1979)
Sangdong muscovite 179018 Yun (1985)

Sangdong muscovite 1673 +20-1802+18 Yun (1985)

Sangdong muscovite 1842 £55 Chon & Shimazaki (1990)
Sangdong muscovite 1843 %55 "

Ssangjeon muscovite 1480-1700 Park et al., 1988

Taebaeg muscovite 1546.94 £29.4 Jin & Kim, 1988

Taebaeg sericite 187.80+£4.19 Y

Ogbang biotite 1183+ 36 Shimazaki & Chon (unpub.)
Wangpiri muscovite 735.65+10.4 Park et al., 1988

Uljin muscovite 696-778 Moon (1990) Moon & Park (1990)
Ogbang biotite 248 +4-257+8 Park er al., 1988; Shimazaki et al., (1987)
Maewol muscovite 173.7£6.33 Moon (1988)

Uljin lepidolite 127 +£3-158+3 Park er al., (1988)

Uljin muscovite 179+6-183+6 Chon & Shimazaki (1993)
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Table 4. K-Ar ages of muscovite and sericite from the Daeyou pegmatite mine.

. 36Ar 40Ar* Age
Mineral K (v %) v @ (10%STP/g)  (10%ccSTP/g) (Ma= 10)
sericite 9.680 0.01103 32.532 6355.708 161.7+3.1

0.01147 21.772 6351.244 161.6+3.1
muscovite 8.688 0.01219 105.955 49527.708 1074+16
0.01169 105.355 45698.947 101015

o Sng i AartelolE9] Wem K/Ar A4 a =

o) 2% A5} 1546+294 Ma (X184, 74, 1988),
1,842+55Ma (Chon and Shimazaki, 1993), 1,790+
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B Werol K/Ar Add#Ee 1,773~1,792 Ma (A
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B 7ol wAEE Wene) 2ELRY KAr ¢
28 7b7t 179~183, 126~157, 147~151 Mag A 7
7] 71 WA 9elr]ze] AFAUE Holx i) &
H, 4= HAZ vl g3Ake) H ol el A
= A4 MerE= 173.7£63Ma B4 FEP) 3
o AR Wl v vk E0F, 1988). = 4
A9 Aere| KAr AddY &4 A3} 187.80+
419Ma (R4, 71434),1088)¢] Al7)E HEFE A
T deEg o8 AdHATL 23 s Th

et vk 30l T (1988), EAS (1990), EAMS,
3]l (1990) 28t #)mimjElo|EY] Mew Se] K-
Ar 9% A743} #HaajElelEe] AT vl
E ANZHAE Bo EAFH] A=Yz Bk vf
=

E ARG BE¥she HanElelEY Ag A
Hoz A&HE Werno K-Ar 9%& 1010+ 15~
107416 Ma 91 ¥Hd A714s} g4 AE=Ees HwE
BE A2y K-Ar 94%& 161.561+3.09~161.67
+3.09 Mao|t} (Table 3). Wa}a] #H 1vjelo] E 9]
Y ddis Y F71EA HA] F diFEe
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HF (1985) FEA] G 2 7N Ho) ¥ 5= 3
7oAt wel sk A7, AAMdisk e =R,
gd, olg 9 (1987) £3AY FF3) 283 7AHd
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