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Fluid Inclusion Study of the Sangdong Tungsten Skarn Deposits

Kun Joo Moon

Abstract: Fluid inclusion study reveals that the mineralogical zonal distribution of the Sangdong

skarn orebody may be likely related to (homogenization) temperatures of fluids with time and spaces.

Firstly limestone beds were replaced by hot boiling fluids ranging from 350 to 550°C and formed

the pyroxene-garnet skarn, which was replaced into the amphibole and the quartz-mica skarns by

non-boiling fluids at 300 to 500°C, mainly penetrated the central part of the pyroxene-garnet skarn

orebody.

Freezing tests identify presence of CaCl, and MgCl; as brines in the fluids besides NaCl and KCL

that are shown as daughter minerals and show that two or more fluids be involved in mineralization

by showing a bimodal distribution of salinities.

and a granitic pluton as a source rock.
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This study has contributed to find a new orebody
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Fig. 3 Frequency distribution of 7% for vein quartz.
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Table 1 Comparison of T4 of fluid inclusions for
different styles of homogenization in pyro-

Xenes.
Phase of "
Sample No. (Homogenization(C*) C%j;i(‘éf)f‘
Vapour | Liquid
106084 (B -4) — 423 425
106086 (T -2) 404 380 —
106106 (5-0A) — 396 403
106113(7-24) 418 418 —
106119(9-5) 405 418 —
106131 (N-25-2) 462 424 —
106135(N-34~1) — 409 —
106133(N-29-2) 411 439 —
106140(12-29) 420 373 —
' 465 — —
106144 (12-33) 456 432 —
106137(12-23) 462 414 —
— 476 —
106130(N-23-2) -— 444 422
106089( T -5) 397 413 —
106103(3-2) 380 422 —
106116(9-1) 384 384 —
106121(9-9) 366 366 —
383 371 —
106039(K -10) — — 416
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Table 2 Calculated values of bulk density of CO;-bearing inclusions (using data from Burruss, 1981).

P, B l '
smpl No| Tor | Dome |t | Bk B hﬁll/i‘\{ o HO | x| g
103161 28.8 0.70 120 46 2.7 83.9 65 0.16 254
103161 23.7 0.78 135 42.6 23.5 88.0 68 0.12 236
103155 29.1 0.55 98 36. 4 27.5 81.6 52.3 0.19 243
103156 25.1 0.6 100 48.6 20.6 90 82.5 0.1 223 -
103106 28.1 0. 67 113 43 23.3 88.6 68. 3 0.11 220
106020 28.9 0. 65 110 50.1 19.9 95 87.5 0.05 | - 308
103198 28.9 0. 65 199 42.5 23.5 89 69 0.11 199°
103215 30.7 0.5 90 47.5 21. 1 94 81.4 0. 06 394

D=density, V=volume
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o THEO] F4d NaCl-H0A 2 A4S A9 &
sh8) & 2259 375 bar Aol Z F4ksloh(Table 3). o
T #®e A 48 A% B3H4dH A449 #
1 Holeh. gAAd A4S FIHN Ti e A=
#% aEgol 2t Twd Bilsld 44 282292
vER Fa ek Aga 44 JAA AAe-
EFEE A& 2 THES FUA EATS ¢
FHEAC) oA 2. skl 2ol BE Tx
ol dAAGE BeolA ¥ FTEIE AY THEY
TR39 TYRLEY wes] ®Fold

BEJ1e] WMEK HES 49— 2785 F84—
AFAH—dotd A EL Holy Aoz ¥E 4
o4& EPMAE #43 o} & ZA=Z A&y
Shimizu & Shimazaki(1981)¢] Scott & Barnes(1971)
9 A8E ol g TE o9 2 e ZAZ 27}
£ 349 BEHE F484d.

P(kb)=42.30—32.10 log Mg.sSeh,

A7I A MresSPtE Hold 4% FeSE%old. A=
103121} A] FeSE %= 19.3691 4 20.96%<] W9 & 7}
Aoz HF 800barse] 4HL FA5) . K—Ard
o &Aoo o dled (Farrar et al. 1978) REER HBR

A

Table 3 Critical temperatures applied to estimate
minimum pressure of trapping inclusions.
(from Sourirajan and Kennedy, (1962))

Samplé Host (;Ir‘gi:?l NaCl | Pressure
No. Mineral pe(r gtcl;re c(zg/:gnt (bars)
103200 quartz 405 3.0 380
106044 quartz 397 2.2 275
106084 pyroxene 425 5.0 340
106039 pyroxene 416 4.2 330
106130 pyroxene 422 4.8 340
106106 pyroxene 403 3.7 280
103120 fluorite 376 0.2 225
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Table 4 Range of possible corrections to.the homo-
genization temperatures A inclusions at
different pressures and salinities at the
Sangdong tungsten skarn deposit.

300 bars

Salinity Tw(°C)
NaCl
(%) 150 | 200 | 250 [ 300 | 350 | 400
1 30 | 2401515~ =
32 | 25 | 21 | 19 20 | —
10 — | — 25| 2] 22/ a22
15 — | — |3 | 21815
20 — | — | 3| 23| 2/|18
25 — | =l 20| 17| 15
500 bars
Salinity T:(°C)
NaCl
(%) 150 | 200 | 250 | 300 | 350 | 400
1 5 | 40 | 40 | 47| 60 | 80
45 | 40 | 38 | 38 | 45 | 48
10 — 1 — | 43| 39| 40| 4
15 — | — | 45 | 20| 38| 3
20 — | — {50 | 45 | 45 | 8
25 — | — |40 | 4 | 60 | 80
800 bars
Salinity Tx(°C)
NaCl
(%) 150 | 200 | 250 l 300 [ 350 | 400
1 66 | 62 | 64 | 75 | 90 | 108
66 | 63 | 62 | 66 | 78 | 100
10 — | — 17 |6 | 72| 7
15 — | =17t | 7| 70 |104
20 — | — e | 77| 7
2% — | = |77 |7n|®

o Hutel doldt B axd #3488 Fe]% Triassic
EAqte] EEME 4ide W Lol AL A
q Fx lenz dA FA F 25 Yo W) —
Triassicd ] o] EHAZFo] 94 FALE 2.5km o] 4o]
HA& AR wFe] o 625bars?] lithostatic pressure
£ #44 & ¢ ok

300, 500, 800bars®] A A$ 449 AY ZGE=
BE de 959 fAd of & BEHFEL Potter(1977)
o =8% o] &3 Table 49} o] ¥4t AL
s} LY FAE Bol: AL AYT AY THESE
o Twol A8l A 29 2AFE ALsid viFEe =

W 27 e SRS MMasEY WE 213

Jer=
Fd Wad WRY @A A 2S¢ 5
FER Tdl Wshek B8 AZAE fAEZREY
34 R F RRM T 298094 2
T EAEAE £9A g 2¥AG 27 &
24 L x4 F4HAT $R&E
o A d/‘“ﬂ%l?-?: A l“—1°i A

2780y W AR oA 300~500°C Ato] of

wEEREYS KS

FALFEANAN AED 714 EF speciese Na¥,
K+, Ca*, Mg*, Cl, SO, HCOs~, CO.,, CH, d
N, o]t (Roedder, 1972). o} & o]& & T dat: A
o] W& phase diagram& A THE9 JLz
29 48 754 @b Crawford(1981)E 2
AZHER FE A9 F529 $49 24
B2 THEL dTeEd WE2y AAE o

=& AL dta FAd dFd 4
7HAF 7] W Eolv] =g %‘ Z9 RRg
371 7F o1 ) uﬂ%olﬁ}(Patterson et al., 1981).

2 Hold FAZREY HBEL Ao A g
EdE A B2Ee #AY £ g wF 2 A4
o RBEste BH Mm-S T3 B2 g Ay
SEEZ FH WAL AAE B4 AdEHE S
e dstes THEY fA9 43S 23§20
AY ZREAA TAZFEAH), Ta(EdLE), Tr(o
9 $9L%) 54L& BHY %% (solute species: o
CaCl;, MgCly, NaCl 5)9 An % A Fstd 2HA4Q

&A1 $E% <8 % Daughter minerald] T,o
Zf/EF 49 NaClst KCl9) 835 %9 K/Nav] &

FAH ez AAA A (Fig. 12). BY L4EF T,
2 FHY 4= JAsE=F S clathraterl 4714 5
E 3%E 2% 54497 49 (Collins, 1979). suFy
ol 439} Wl A% AFL G5 AL YgAA = o
AFE AY ZHEL —50°CE By A3 7t s
£ %< hydrohalited Hol:d] o]5L nE oo
TEINA ARz & g E T8 olad. Cy
ZR4EL halite 2] o 0.1°Col A G AFH
@ 7# hydrohalited 3¢1e}(e]: A & 1031543 hydro-
halite®] #%& T, —0.6°ColA =223z halites] R
HE-S +0.5°Col ¢l 5}).

Al 249 A 2o Al sylvites} hahtea A zZk
E CH ZHEC BHEAD. A5Ee CY LHE
A sylvitert AREHAE SUAL 34 BEEAA

o e o N r[o
Hogo - oo o B
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sumple No.| Host Minezal | kci | 1an H.0 ",:I
T0317G(B) | scheslite » TS
103154 quartz g 29 3 ! do |
quartz @ '.‘.,‘,_e “b | 489
quisiz @ Tt i B ! G501
K0
A
A\

# NaCl P

Fig. 12 Phase diagram for part of the system NaCl-
KCI-H;0. (data from Roedder (1971)).

+r9 HigEH 2932 K- 3 4o 33 27
E BEENF Kol Fa8 dart 5z 9go £
fete A g Holof Aulvl 43 KCI/NaCly] = )
23 & Ao vedn(d : 8 %42 KCl/NaCl=

9, g4 0.4~0.9).

e 9 LHEL NaCl-H,04| 9 A S uc) kg
2 T.5 249 & —20.8°C B} @& ox = Hal
o} (Potter et al., 1978, Crawford, 1981). —20°Cs}
—30°C Atolol A Hshi= Teob o] $aBke] s KCI
o EA s A 2 FEAH —30°CAA Hojx =
LAdL ~28°Col Al NaCl-H,0A| = #gzseih: LRI e
(metastable eutectic)7} ¥ 7] =) o] 2 (Crawford, 1981).

Kwak & Tan(1982)¢ King Island 27 E FAY
FAAA CaCLEAY F24S 728 v ok Be
T R Ter —50~55°Col A mefZFo] Lol 3
= CaCl;-6H,09/ == MgCly- +12H 041 9] 8§ #HpH
= 20 2o Linke(1965), Ypma(1979) ¥ Crawford
1981l o & »gzm% A &8E CaCl-H,04) o] 484
(T)o] NaCl, KCl ¥ MgCL9 72 —55°C o 3}z
gojdhe AH-e sbeA F9 Roedder(1963) =3
Seidelld] #2.% 3|RI8] CaCl,-NaCl-MgCly-H;04] of A]
Tex —58°C, CaCl-H,04|= —s51°C zE 2 CaCly-
NaCl-H,071 3= ~52°C9l & a7 §tul 9. A 2 103154
A R Tk —56°Col 4] —61°CAAZ 2419 AL

=3

MgCls, KCl & CaCle] 241 & A5 %= gl NaCl
olgtz 2= W 249 daughter minerals: FL
EAGHAE dA—7d BFe] JF BA3ls] ol H
¥ % T (species) ¢l FeCl, =& FeCl; Q3 A 5 2 &g},

B4 COE /8 BY ZHEL A% g2y
°] gl A dARG. 23 2 Cor’E"—ﬂ-"?--S':

o RlA EAG ZolAd o}F AL THEA2~1S
vtola 2)o A WAEH A& clathrateﬁ &3] 317]
£ 79 o3z ¥, By AY THEo T2
e A A Twl 33949 FES 24 7
HEE COt Be EHEL Holx g=d. 2o T
#E Bole EZREL ¢ 5% NaCl i%ﬁﬂ T30 off 4
o} A3l & CO; F3e Roln 22 T, & 2al
I{HEEL £EF CO,-NaCl-H:04) 9 ?‘i‘?"i R PR
A5 o] 38HA ¥& CO B FE Z+E1}(Table 2 : Gehrig
et al, 1979). 2822 2 THEL 19 49 K=

FH ZHE Fow zEL HH A4 d8 34
AAAE Aol s AY ol FHoin W HE
BER oJAA,

Trill 98l 354" BY EHEY F94x5: CO9
%""&**"— WA | pelmz NaCle] &8 %2 velhd 4

T U 24 vehddg 8 2EE @9 4
4 A¥s BY EZHERZ HE dojx dxe W=

rlo

Salinity (wi % NaCl equivalent)

Tevela(in) 4 § 12 16 20 o4 28 32 36 40 44 48
Jangean L1554 § ¢ [ .
Baegun L. (7274 °°
Taebag L. (685 PY™ = . .

Sangdong 1659 ’ . .
ist \636 4 oo [ 3
3rd 1594 % .w“
Ath {566 % 'm . ° ° ° °° °
5th 1536 O o 1Y)
6th \509
IR AL

Tth

10th

2th

14th

\482/en ese oen

135140 [ .

298] @ .

§ Salinity obtained from Vein Quarts
® ualinity obtained from Skarn Quartz

Fig. 13 Variation in salinities of fluid inclusions in

quartz with depth.
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Fig. 14 T versus salinities from quarts, scheelite,
fluorite and pyroxene.

AY AAG E5 o 229% NaClsx Abole] Ealoh,
Halite3 #4638l C¥ ZHEL 28%0A 51wt %
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E e 2oyl 8 oA #HE 2 =T ERE

Wl
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Linke 1965).
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