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Tin, Tungsten Mineralization in Bonghwa-Uljin Area

Hee-In Park and Sang Man Lee

Abstract: The tin and tungsten deposits are embedded around the age unknown Buncheon granite
gneiss which intruded the Precambrian schists, gneiss and amphibolites in Bonghwa-Uljin area.

Pegmatite dike swarm develeped intermittently about 4km along the southern border of Buncheon
granite gneiss at Wangpiri area. Thickness of pegmatite dikes range from 0.5 to 15m. Pegmetite is
consisted of quartz, microcline, albite, muscovite and frequently topaz, tourmaline, garnet, fluorite,
fleorapatite and lepidolite. Pegmatite dikes arc greisenized, albitized and microclinized along dike
walls. Cassiterites are irregularly disseminated through the intensely greienized and albitized parts of
the pegmatite. Cassiterite crystals are mainly black to dark brown and contain considerable Ta and
Nb. Average Ta and Nb contents of the four cassiterite samples are 5300 and 3400 ppm.

The Ssangjeon tungsten deposits is embedded within the pegmatite dike developed along the nort-
hern contact of Buncheon granite gneiss with amphibolite. This pegmatite developed 2km along the
strike and thickness varies from 10 to 40m. Mineral constituents of the pegmatite are quartz, micr-
ocline, plagioclase, muscovite, biotite, tourmaline and garnet. Ore minerals are ferberite and scheelite
with minor amount of molybdenite, arsenopyrite, pyrrhotite, pyrite, chalcopyrite, sphalerite, galena,
pentlandite, bismuthinite, marcasite, and fluorite. Color and occurrence of quartz reveals that quartz
formed at three different stages; quartz I, the earliest milky white quartz formed as a rock forming
mineral of simple pegmatite; quartz II, gray to dark gray quartz which replace the minerals associ-
ated with quartz I; quartz III, the latest white translucent quartz which replace the quartz I and
IL All of the ore minerals are precipitated during the quartz II stage.

Fluid inclusion in quartz I and H are mainly gaseous inclusions and liquid inclusions are contained
in quartz IIT and fluorite. Salinities of the inclusion in quartz I and I ranges from 4.5 to 9.5 wt.
% and 5.1 to 6.0 wt. % equivalent NaCl respectively. Salinities of the inclusion in fuorite range
from 3.5 to 8.3 wt. % equivalent NaCl. Homogenization temperatures of the inclusion in quartz I,
II and IH range from 415 to 465°C, from 397 to 441°C and 278 to 357°C.

Data gathered in this study reveals that tin and tungsten mineralization in this area are one of

prolonged event after the pegmatite formation around Buncheon granite gneiss.

FE

B—HRHR = B8R0 W= Jlx i
BB 2 BAEFIREC RIFStZ glol S8 et
EES T, S h9 shdolth o] HuelA
HOHR 2 BHEG Ao 2: R, #Hikl &
o] 23, HEE EET ) JE gloz: F
#E—EY FBHU G ERELT YL 28),
TRHIL, MBI (E ZEBRL) &) gt '

* A S REE WEAER

o MRS W - PR el AFAA 9
HEBHES ket HEREERD ¥k ok o] MR
T SRS 2ol HWelde =mHWHEER 2 ARY
E(REE #1963 7} B#Hso] Q9. EEERKS
A (1967), &EAH(1969) R FIESF(1979)0]  fksh
o s o, BHERHKR Holol: &% &
(1979) el fk3te] Bies Aok, MBI Held: &
B 5 (1966) 7 2% Woest sl

o] BN BRMKe: @HERFKS, 45



2 REE - TNE

KRozs ERE—E 9t 9o 9% K %

Rozel GRS EHRE, ERRES BREES ) ? 5 LEGEND
BES) ST SIVERIG, WISaEY S # 4\‘ A
Hotel o] MY BE, HEILIERNY BEMS PR v p
o mskeh, Tt -t = A

of Bigts IBI4RH YCHGE BMREDRES Kot g L 5 b =
o FAREE St ol EEY WES Ho: T IRz -+5C
wlo] o} - + - IR B

BEEE =\ £ ——

o M) RS S e s S, AKE == A
J& WEGKERE, EEE Bl mEST mik ) 5kniz]
RO MBI, WITERUTERE, M 0 dREso | F———— =4 oW Sn
= Hol o, (Fig. 1,2) Fig. 1 Geologic map of Bonghwa-Uljin area

HAEE o] HiRe] HThzel ¥ wRom BRe
MRS, BRI, RRAS 2 SREERE
2.5 Hof Qo WARRE BRASS Fikso s 5
ol Slz HAES BAMo s 93 Y WEERE

(modified from KIGAM, 1973)
A : Weonnam group
C : Buncheon granite gneiss

D : Acidic & intermediate dike rock

B : Amphibolite

iy b

< LR ARECE BREH HARENE #e
1ol FIRE 2 FEAS BEGKES b
2y glor x2 BRKE, T SRR
9 Efgo® Hof 3 FIKEY WES gEch o #
B APIES EHRES (LBEREY Blos »
oF KBRS APIEo = TeAA ek WITER L

1; Ssangjeon W deposits
2 ; Okbang W deposits

= el Y e MRS BAST gdon KR
S} A BOREEMAARKC] FoEA T MM R MR
B RDBIRS Bk = =

" ILEGEND

HE
m

-~
.
\\

JHINE

|
[N

B

]

A

/" Fauit

X Sn-Mine
- Sample
Location

Fig. 2 Geologic map of the Tonggo Mt. area (Kim et al, 1963)
A : Weonnam Formation
C : Janggun Limestone
E : Amphibolite
G : Acidic dyke rocks.

B : Dongsugog Formation
D : Yulri Series
F : Buncheon granite gneiss

g a3 ¥



BB HIRS $, ERFILIER

Table 1. Modal analyses of Buncheon granite gneiss.

Area Okbang-Namhoeryongri Ssangjeon
Sample No. 2 3 4 5 6 7 8 9 19 20 1-2 1-5 1-9
Quartz 45.6 32.7 37.4 37.0 37.5 42.6 37.2 40.6 42.8 37.3 32.1 37.2  36.9
K-feldspar 37.8 26.2 352 28.4 30.3 25.9 26.1 37.6 20.1 31.1 34.2 28.1 31.6
Plagioclase 10.4 35.2 24.0 32.2 28.5 27.5 31.3 17.5 29.3 26.7 25.0 3.5 26.9
Biotite 6.0 56 29 23 36 32 34 42 66 4.2 8.5 3.2 0.2
Mus. & Ser. Tr 0.3 0.4 01 0.1 0.5 0.7 1.1 0.5 0.1 4.2
Chlorite 1.3 Tr
Fluorite
Tourmaline Tr
Hornblende Tr Tr
Epidote 0.1 Tr Tr Tr Tr Tr Tr 0.2 Tr Tr
Apatite 0.1 Tr Tr Tr Tr Tr Tr Tr Tr
Zircon Tr Tr 0.1 0.1 Tr Tr Tr 0.1 Tr Tr Tr Tr
Opaque Tr Tr Tr Tr Tr 0.3 Tr Tr Tr 0.1 0.2
Area Wangpiri
Sample No. 10A 10B 10D 10E 10G 11 13 15 16 17 18
Quartz 32.3 30.2  24.3 34.5 34.8 32.1 38.2  30.2 32.6 33.8 39.7
K-feldspar 12.8  21.0 33.5 19.8  23.2 251 18.1 24.6  26.2 16.5  20.9
Plagioclase 37.5 38.3 32.2  33.5 23.9 28.6 29.4 29.8 25.1 34.2 18.5
Biotite 0.1
Mus. & Ser. 17.3 10.5 9.6 12.2 18.2 14.2 14.2 15.2 15.9 14.7  20.6
Chlorite
Fluorite Tr Tr 0.1 Tr 0.1 0.2 0.2
Tourmaline 0.2 Tr 0.1 Tr
Hornblende
Epidote Tr Tr Tr Tr
Apatite Tr Tr Tr 0.1 0.3
Zircon Tr Tr
Opaque Tr Tr 0.2 Tr Tr Tr 0.4 Tr
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Fig. 3 Q-A-P diagram of Buncheon granite gneiss.
1; Samples of Okbang-Namhoeryongri area
2 ; Samples of Ssangjeon area.

3 ; Samples of Wangpiri area
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Table 2. Chemical compositions and norms of Buncheon granite gneiss

Okbang-Namhoeryong Wangpiri Ssangjeonri
2 3 19 20 A B 1~2 1~5 1~10

SiO, 71.34 69. 80 71.06 73.40 73.20 72.50 73.70 76.12 74.82
TiO, 0.20 0.15 0.17 0.13 0.05 0.03 0.21 0.11 0.04
AlOs 13.95 15.28 15.53 13.32 15.80 16. 60 14.63 14.17 15.13
Fe 03 2.88 2.77 3.22 2.45 0.68 0.52 0.11 0.17 0.22
FeO 1.93 1.57 2.07 1.86 0.71 0.71 2.15 1.75 1.25
MnO 0.03 0.02 0.04 0.03 0.05 0.04 0.04 0.03 0.02
MgO 0.37 0.20 0.39 0.28 0.22 0.22 0.64 0.31 0.15
CaO 1.67 0.16 1.91 1.08 0.22 0.25 1.24 0. 67 0.51
Na,0 3.63 3.61 2.95 3.31 3.71 3.75 2.63 2.15 2.24
K0 3.91 5.45 1.55 2.58 4.49 4.52 4.40 4.28 5.34
P,O5 0.04 0.05 0.05 0.03 0.09 0.07 0.05 0.05 0.05
F 0.05 0.23 0.27 1.02 0.24 0.17 0.11 0.03 0.02
Cl 0.08 0.05 0.05 0.04 0.01 0.01 0.04 0.04 0.03
H,0+ 0.18 0.36 0.22 0.25 0.78 0.97 0.03 0.13 0.30
Hy0~ 0.10 0.10 0.09 0.13 0.08 0.07 0.10 0.13 0.10
Total 100. 36 99. 80 99.57 99.91 100.33 100.43 100. 07 100. 14 100. 20
Q 28.95 24. 86 41. 60 39.51 33.55 32.32 36.48 44.15 39.24
Or 23.50 32.70 9.45 15.85 26.53 26.71 26.00 25.29 31.56
Ab 33.15 32.95 27.30 30. 85 31.40 31.73 22.26 18.19 18.96
An 8.45 2.52 9.75 5.40 0.51 0.79 5.83 3.00 2.21
C 0.78 2.81 6.22 3.60 4.65 5.25 3.40 4.90 4.86
En 1.04 0.56 1.22 0.80 0.55 0.55 1.59 0.77 0.37
Fs 0.76 0.34 0.81 1.09 0.73 0. 88 3.53 2.90 2.05
Mt 3.06 1.73 3.47 2.66 0.99 0.75 0.16 0.25 0.32
I 0.28 0.22 0.24 0.18 0.09 0.06 0. 40 0.21 0.08
Ap 0.09 0.12 0.12 0.06 0.21 0.16 0.12 0.12 0.12
DI 85. 60 90. 51 78.35 86.21 91.48 90.76 84.72 87.63 89.76
A/CNK 1.05 1.26 1.55 1.31 1.39 1.44 1.29 1.51 1.46
DI : differentiation index A : Al,Os, CNA : Ca0+Nay,0+K;0
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Cassiterite bearing greisen. Cs: cassiterite. To: topaz. Qu: Fractured cassiterite in schistose greisen.
quartz.

Cassiterite bearing greisen I replaced by fine grained quartz Microcline replaced by quartz and mica (greisen II)
and mica (greisen II) Q-M: quartz and mica aggregate. Q-M: quartz and mica

Albites replace microcline in the form of vein. Microcline replaced by albite and remained as relicts
in albitite. Mc: microcline. Ab: albite

Fig. 6 Photozraphs of Cassiterite ore and greisen
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Table 4. Comparison of color variations and some trace elements abundances among cassiterites from Ul-
cjin, Sungyeong, Yonghwa mines (in p.p.m.)

Ol Zn Tm Mm Cu Ni Co Nb Ta Fe V Y | color of cassiterite*
Somple.
3-1 850 500 50 5,000 50 <5 <10 5,500 3,800 1,400 80 <10 black
3-2 800 800 60 5,500 20 <5 <10 7,000 5,000 700 80 <10 black
3-3 700 350 30 3,000 10 50 <10 8,000 4,500 1,500 10 <10 black
34 950 250 <10 90 6 <5 <10 700 500 1,400 150 10 | pale b;ﬁwg;ﬁvgemw‘
4 600 350 <10 600 7 <5 <I0 9,000 2,500 2,000 20 30 P
5 900 75 <10 100 10 <5 <10 3,000 200 1,200 60 10 deep brown

3~1 ; Chomag adit, Wangpiri area
3-3 ; Bugug adit, Wangpiri area.
4 ; Sungyeong Mine.
* grain size ; 2~13/4 ¢

x

R 2Vt mERve 2 FES BRS 7S
B HEMLEE 28 RS 2E BHEARE
= 449

dzulgo] B A $iF0] BEMEE Hie 3 =
ol Ak, LulolBfbd #Wirelch. zel= = HFHLIEM
2+ dlzvtelol ES] ApEk EAY R ¥ 2ulelo)
E7} zetol AL, dutelEfbEE Fokel o Fojzlth
2 A7k, webA o] ik Smirnov (1968)9] 45
SR A &85 2rhebo] E—ebo| ARkl B3
oh ol& o] ik $RAKOIA EHEE A o KE
TR EEo® Mol x Dudykina 9F Steveson &
Taylor &} s zwlele] EgERES] A5 Hikny —3cst.
o ERE LEE —ES) ESSIRT SESSKS
B2#ie] SR 2ol %l ue oo MEHEK
R i o vbelo] EgRRel eHe Jtil e ZE
o}, ZEER(1958)-& AR Hetd $iFe sz
wteto] Eof] ke 2 st d2ubeto] BY )
olA{tt dulol Efbo] Hetd & FRT usb Qv
%3] ghmol F2wtele] EQ] metel Rkt gulo] Bk
g el FESE #EE Ak o Bho] F s
9 GBLIERY 2R Aoz 2Tk of g $-g
vebol A SRS e A s HILEMRS HEY £
FEfulio] dAAASL. (F5, (1982)) =2ut o= &
R BERLR £83 gy 34 &R, 2
B mS EHE REIRPIEC 2 A Sk A4 mn:
B EHE S gWHA o2 Rot BBHSSBEK =
BEEESE 2271 Sl

o

Ao

o e

BEREK
£
MHEARRS WIIEMABE S AREse e

3-2; Yuchang Mine, Wangpiri area.
3-4 ; Dongseog Mine, Wangpiri area.
5; Yonghwa Mine.

Wl A WITEMARISS TRz Fxels o
vPERO ERell BRBAETE o] slmbelol ERRS] e
N8O°~EW of 40~50N = faglsln TmElA EHF
Moz # 2Km A% gEad. (Fig.7) o MRAA
Bubs EMOLT BPSS Ko w o HZTozm W
800m [Efifol o}, fRIE-Z 10~20m AEoli} &% 40m
2 BRI gt o] kS sEMo] NISEd] 7
4 HEQ BiReE YEFBEE T = #fe] N30°Es]
YRR A8te] BA %ok Aok @RS s
= bS] AmiES AWM E BRAMES O ok

A gl HARFR

L S zvlelo] Efkel] A k) A A
EZ BERES BE BRER MER EEE p=
BE Hollz SR BEES HEES Bieao
o ol eto] EfR AR #igolA oz e @
et GRS 22 HE BSEES 24 g
ZEVE EeE WS sl ambelel EX 440 fdke]
e EEEA ZRE ) Yk Fike oste] st
A RES 8 BRE T BN BE- T g

olF Bl LI MR, MR, SMEEEsY
BBMES 02 ot B9 AZkA Elo = 4
D= =] sl avletel 29 Bz 4Em,
ABEGARERE D, DERFAEHS 389 K~
MIRKEOEEGE 1, HTE gmes Rikstn
PEY, B, BEEEEE D). AR A4 By
of e Zo® FEEWS BEsA fon mi
ofeste] Zfteol vk AR H S EARERS
MRERHEE o] Yot AEUL barren Fio 24 [k
I, 1€ Zf8te = @ikez Wiste 9o B
of dhliEl HIEeld},
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Fig. 7 Geologic map of Ssangjeon mine area.

A : Wecnnam Formation
C : Buncheon granite gneiss
E : Basic dike rock

B : Amphibolite
D : Pegmatite

@ Tongil Adit @ Ssangjeon Adit @ Main Adit
@ Jungang Adit ® Okbang Adit

Table 5. Mincrals associated with three types of quartz

type of quartz coler of quartz mineral assemblege

quartz [ white microcline, plagicclase, quartz, biotite
muscovite, garnet, tourmaline

quartz J gray-dark gray wolframite, scheelite, molybdenite, arsenopyrite,
pyrrhotite, pyrite, chalcopyrite, sphalerite, galena,
pentlandite, bismuthinite, native bismuth, marcasite,
fluorite, sericite

quartz If white barren

ol FEIRl A EHEE FEHRAFEYS BTMELGS K
Ehola olgte] A& HEUKEYA, WELEA, WHE
A, WEE, FEiRA, WNEEA, AHH, IEgTelE,
HEHA, BRuanse BEHAC BB REH

o R, BERA, PRA, AR, BER, ER
A, A, 82A8, BEESIH.

Aol A FRE LS Zel st AEY &t
I #4 HfES e $RihE-S Table. 59 2o

o]F A BeAX = uker o] EEPTAMYS A
ol il st SE & + sich AXTY &
WIS Smkt 'a] Wi sl KERS &
A BE S el 8 ERS TRz o
ot oK A EHE = 2 ERY FeWO, mol. %
= 97~99.824 ¥ olugto] E (ferberite)o] E ko),

(3, # 1982)

FBasin

W EEY FEHERYS BRI, 19 AELJ
FEkE = R o

mEsmEY S

WAED BREEDE e 1, I, H8Y A
o] st

1 8GR WS ez 5o Jd= %Y %
ISy S0% L el WEEE AWl th EHdA AA
Ehoh W COx(LLTF LCOz 2t MR 7} s ] &
=oh FHEL, I, HelA 25 @&y AL, 1
e e Kol TwEAC T RENS &S
9 Aste] famAEol v

FHEEY s B fHess “HEswEd &
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Table 6. Fluid inclusion data of quartz and fluorite, Ssongjeon tungsten deposits

“S——__type of inclusion| I I i
o
. ‘;“f}“sm data homogenzation homogenization homogenization
host mineral \\ temperature salinity temperature salinity temperature salinity
415~465  4.5~9.5
quartz T - an (10) T
397~441  5.1~6.0 L
quartz I — %)) @)
quariz [I 27%13;’57 —_— S—
. 191~297  3.5~8.3 223~259  4.1~6.4
fluorite @n (18) - &) )

Salinity: wt. % equivalent NaCl

Numbers within parenthesis indicate number of inclusions tested.

18] FIREF S0% LTSl KEE  (gaseous) HHY
o, MEAEEN FHoE mEdCh ERAAY AR
HEHRre LCOx 7t HlEg A g olmEwS Ak
I, I w4592 gagh

WIEHEY ; #H SHLSL BRAAT SHE
B LCOy 7t BiZEs sk i AEIS HA
A RAAY FAEIARS AL ZkEFwlth

5. 3:4

MESEADS] BAFH-S> Nickon gkl NE-1 R &
HRREe At HiEStE /E L, T 2 &
B MAEEEYERES WERREE Table. 69 2
% BRERS WBEEYS 277 AT Fol HHK
Bol FAfEstA . £#pbol el WaEEDS
EipEEE 3.5~9.5wt. % NaCl 24 ##9 #EY
BEEYS] #Md o2 Z ZBRE Fol B £ ¢k

H—{LRE

MESEEYS] WARRS Leitz giti 350 SM-Lux
B OmBEREET A KBEBERNER SURPEE
A BETRIES mEEE A 'R Bk
BE HEMSET table g 7o),

BRI @ad wEIR ahpd B—(EE:s
415~465°C ¥ dl3te] HIE L o] 4 [ BEEHS
B—LBES 397~M1°C 24 FETY Ao Hdld
Wk @ AELSY o4 1HEERS BH—LRE
= 218~351°C 2A FIET, Id Hste gEEstA &
o BRI FEREE BER w4 1R BRaE
B9 B—LRES £4 191~297°C } 223~259°C o
=

BERELER

RpREkebel o] HBEBRAPKS GIHHEHE 223
B A EHRE, SmtAmG, RBespses

Hob gl EE B 2vbele] 2 (simple pegm-
atite) flko] Hiol HAR FLingdol o eto] mEFEslA
ZREE Bb" e gpe] webelo] E (complex
pegmatite) KA Ao 2 P2H o,

ol DEEATS Hiko] B 2rlelo] B9 Rk
BEAY [AEIF A ol & #Hilel R FEIS
AEOo R Hof dxz 2)FERLIFHS AELAEY
o] o]folZRovl AT F FkIhe WhmEwol
¥ FREEHEA BH—LBE7T £%4 415~465°CS}
397~441°Col v} FH3E T AR Bl Bahe)
BEEYE KROEYEA B—LEEE 191~297°C
B HEEA EiEA Y SEieke) mpEs F5ET,
I & Hfel &= 4.5~9. 5wt. % NaCl 24 FZid) 3=
#7F ot AR EBHEME 3.5~8.3wt. % NaClzA
BEISE AR FEol ¥t 443 /AR SLCO,
MR fiste Aoz Bl BRAMY &
1LHiHEs] COEEE Folg ooz na,

of HKY ANBEL MBEEY BBl E
TRIEE 3tefoF Qeolaet, ey REsEIA BEJ7E
IEell FAE #RE Zx gdA @k ok Do) g
o] S v oligfRe A BiEd HAanieolER
A GELfEAS S me ohigflo] BAE S rhikol
e WINERABE S RENe2 do] glof B4q
e B D8RS e 2mgo] BolX GEdgE B
FoE Hol ARIRESL i A& Aol BuEm »
oj o},

Plkoz dol $MBELYKS SIS KB-#
7K (pneumatolytic-hydrothermal stage) ol A  #4¢F3}+
o EEFOIEAS okl o]Fe] ARz g2y
=
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Table 7. Comparison of Chemical composition between world-wide granitoids and Buncheon

granite gneiss.

World-wide granitoids?

Buncheon granite gneiss

Australian granitoid

pante  gmme T deme e (GRS DS
Si0; 70.18 73.02 73.08 72.88 73.04 72.50
TiO, 0.39 0.21 0.03 0.12 0.37 0.31
AlOs 14.47 13.90 16.02 14.93 12. 64 13.63
Fe 03 1.57 0.78 0.40 1.45 1.63 0.70
FeO 1.78 1.34 0.80 1.56 1.51 1.65
MnO 0.12 0.05 0.06 0.03 0.08 0.06
MgO 0.88 0.52 0.27 0.33 0.72
Ca0 1.99 1.24 0.10 0.85 0.96 2.32
Na;0 3.48 3.28 3.80 3.11 3.70 3.09
K0 4.11 4.57 4.33 4.06 4.11 3.67
P0s 0.19 0.15 6. 07 0.05 0.08 0.08

1) Data adapted from Taylor (1979)

2) Average value from table 2 excluding sample No. A,B and II' of Wangpiri district.

3) Data adapted from Ccllins et al. (1982)

£ B

EREBHEES IMEBH WSS SFLrER BRE
Byo. = WEESE BRI Qo] Balvhe B pifE wl
9} e},

Stemprok ¢} Skuor(1974) = s RRIYC = =
B BRE 2 MERES BER B 9dn
gt vk Table. 7% WIIERARSS 59
GER RA D BEAT RS B s
MRS st 2 Zlolth o] FHolA ndAE upst
2ol A SBPET BAS g fEeg (o= ik
= RS TERETEEER sl Si0; s} K0
whel By HMRse 25 woh mITER R
FAA = EEEIHE AL Si0p, K0 450 =z
RGE 25 9v, GRS 247 4 EEs
A Si0 2 K &R0 LALLM, 2slal
LIFASS ZRIEM] S ¢Relet e}, (Stemprok
= 1974)

3 White 5 (1977)2 7ERAES REMez 11
s Sile R S¥ESt BEULIERS BAS 2o AL
SATEE Gl e stz leh opwle] = WIITE
BBEAS (LB LS #85 ACF [ (Fig. 4) A
Rol SHe] JHEe),

Kwak % (1982)2 &ifo] A28 W-Sn-F 4
K BER KA. 2 Collins (1982) 9] A FITERES 4a

etz g1tk Collins 5 (1982)% < ¢ ~Elg o}y
Si0p o] v IHERE AZTERES (L&
MBS s AFIERES CaO Sio] W& KA
o NasO, K;0, Al, F, Cl&Eo| vz #4532 g
t}. (Table. 8) Table. 8elAl WITERARIAS &

WiRS TEfEel Hestel F, Cl, Sngkel HFEIMA
Ewe € F Arh ol¥iel AZITERECl HEHY

Ga, Nb, Y, REE o] ojdte] o]wle] = #adsin &9
o BIITER RS- Ca0, Na0, K0, Al F, Cl,
9 aRom Nl AFTERE U fHold
o] ffEd W3l dom HEE Eao

Ishibara 5 (1977)] ¢3l= BAS S8 (22}o]
AR FES AAE 2 (EEEe At ERTE
Wigel Batet, Ishihara (1977)% $8kKo] Uwlto]
ERIEREN T B e g detd gedol=%k
vtz A Snd Sn?t(0.93 A) e m ffedhy] W o)
EEBRETRE FIFEA S vloebige] Bk
A7t TR RSV = BUNSE 58
SA) e BlREchn Fstn 9ok eVl ERTER
Bele FE @Esd Kiflde FUAWEAT HE
oF7] wlEe] Snel o] {EME= Aol =tz gt Sne
el Astele wlowbEidme] KEeEe] Snyl
B BAHE Aoz gAsolx s ¢t (Ishihara;
1977, White; etal 1977)

Takahashi 5- (1980)¢] ¢]3}n] < wvhol B RTERE
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Table 8. F, Cl, Sn Contents of Buncheon granite gneiss and other granites (in ppm)

Granite Buncheon granite gneiss Cretacecus granite Wg;;clil—igide Earth Crust
element 1 2 3 4 5 6 7
F 3,667 547 2, 300 1,238 340 830~850 625
Cl1 174 360 400 110 239 200 130
Sn 500 73 —_ -~ 0,9% 3.5~3.6 2~3

1; Average of five granite gneiss samples of Wangpiri district (Moon, 1983).
2 ; Average of three granite gneiss samples of Ssangjeon distriet

3 ; Average of nine granite gneiss samples from table2.
4 ; Granites of Hwanggangri district from park et al (1982).
5 ; Granites of Kyeongsang basin area from Jin (1981)

6,7 ; Data adupted from Taylor (1964).
* ; Data from Ishihara et al. (1981).

= LEER EY] HEo = 2ol White B (19774 S
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s arteto] B AR AR filld 93 zetolAlk
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R gikel At ERA G B4etz Qo FIFSF
(1979)= o Il FEINHRILS] SRS MEIAREAe] B
BE REAR= ARERY SEEaY B8 K
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Hd 25 KRS s zuieol ERGK BY Aoz
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ohozE ol E BURS EEHURAE, SEMStARIG, ¥
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ERSE S BEgkS $elvetd 8, Bnsut
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w E§
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EfF=t A2 BilR7l 2o Aoz (cBER k-
AR E Bol SHEHEY BEAoE nelth =
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T ABERES B WHktke] .

2. EBEWRY SBILIEES o antgo)e AR
AR FLMER A% 2ol ALrEB dubo] Eqp
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® kel AR HAR L st o2 A
o EEEFULERES A BMAR R oo
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