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Gold Abundance in Aicd-Sulfate Alteration Zone of the
Ogmaesan - Seongsan Ore Deposits in Haenam Area, Korea*

Chung-Han Yoon™**

ABSTRACT: Gold contents with major and trace elements have been determined in 67 fresh igneous and altered
wall tocks in the acid-sulfate alteration zone of the Ogmaesan-Seongsan pyrophyllite deposits in the Haenam
area of the south-western part of Korean peninsula.

The results are as follows; (1) Li contents have a tendency to show high value in dickite and altered rocks
with dickite, while As, Mo and Sb contents have tendencies to show high values in alunite vein and silicified
zone. F contents are higher in the altered rocks compared to fresh rocks. (2) Gold contents are enriched in
alunite vein and silicified zone of the Seongsan deposit, but depleted in dickite and altered rock with dickite.
Gold contents are especially concentrated in fault or conjunction area of two faults. (3) Gold contents are higher
values in the mineral assemblages of alunite-quartz-pyrite and alteration zone of the Seongsan deposit among
the studied deposits. (4) Gold contents in samples of silicified zones tend to show positive correlations with Ag,
As, Co, Hg, Sb and V content, but negative correlations with Y and Zr contents, while on the other gold contents

of silicified tuffs tend to show positive correlations with Hg and Sb contents.
Therefore it is important to survey alunite vein and silicified zone at the conjunction of faults, and to analyze
pathfinder elements such as Ag, As, Hg and Sb for geological and geochemical exploration of gold in the studied

deposits.
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Table 1. Average and range of major components of the samples from the studied area (Unit in percentage).

Alunite-Quartz(n=2) Dickite(n=10) Dickite-Quartz(n=2)  Silicified zone(n=6) Silicified tuff(n=1

1)

Max Min Av. Max Min Av. Max Min Av. Max Min Awv. Max Min Aw

Si0, 48,66 41.08 44.87 54.72 4581 48.08 66.58 6274 64.66 98.25 723 84.79 7645 66.1 72.73
AlLO, 29 2413 2657 4007 3205 378 2998 29.11 29.55 2580 047 1253 2689 1451 20.29
Fe,0s 138 007 073 071 003 021 007 005 006 094 014 04 233 012 042
MgO 0 0 0 0.01 0 0.001 0.01 0 001 0.01 0 0.002 041 0 005
CaO 021 003 0.12 0.04 0 001 002 002 002 005 001 0.03 0.09 0 004
Na,O 126 072 099 0.04 0 0.008 001 001 001 066 001 013 L14 002 039
K;O 679 565 622 0.33 0 005 003 003 003 294 003 055 586 011 4.4
TiO, 045 031 038 0.13 0 006 013 005 0.09 071 017 034 067 007 028
P,0s 015 011 013 019 004 0.08 01 006 008 013 001 007 016 003 009
MnO 0 0 0 0 0 0 0 0 0 0 0 0 0.15 0 001
Alunite vein-tuff(n=6) Rhyolite(n=>5) Alunite(n=>5) Tuff(n=8)
Max Min Av. Max Min Av. Max Min Av, Max Min Av,
SiO, 808 5342 7330 81.28  63.17 73.87 6.49 5.18 5.68 7788 7031 7443
ALO; 3314 1454 19.56 2737 1214 1638 3627 3439 3537 1646 1318 1446
Fe,03 243 0.52 1.15 7.21 0.64 3.00 0.25 0.01 0.09 481 1.55 274
MgO 0 0 0 0.55 0 0.18 0 0 0 1.75 0.29 0.63
CaO 0.01 0 0008 0.83 0 0.31 0.1 0.01 0.04 2.36 0.11 0.94
Na;O 0.19 0 0.07 4.1 0 2.19 2.24 049 1.48 43 0.13 262
K0 2.96 0.05 1.09 4.85 0.01 250 7.96 6.64 7.35 4.63 1.96 335
TiO, 0.09 0 0.06 0.39 0.12 0.24 0.37 0 0.09 047 0.12 0.25
P,0s 0.1 0.02 0.05 0.07 0.03 0.05 0.25 0.05 0.16 0.18 0.02 0.07
MnO 0 0 0 0.1 0 0.04 0 0 0 0.09 0.01 0.05
Andesite(n=1) Granitic rocks(n=3) Diorite(n=1) Quartz porphyry(n=6)
Max Min Av. Max Min Av., Max Min Av. Max Min Av.
Si0, 5821 5821 5821 7658 6728 7199 54771 54771 5477 7748 6945 7383
AlL,O; 1704  17.04  17.04 1579 1284 1457 17.2 17.2 17.2 1581 1233 1412
Fe,0; 8.19 8.19 8.19 4,01 1.59 274 8.99 8.99 8.99 293 1.50 1.91
MgO 3.68 3.68 3.68 1.51 0.08 0.69 519 5.19 5.19 0.65 0.05 0.37
Ca0 3.68 3.68 3.68 4.46 0.6 2.10 83 8.3 8.3 21 0.34 0.96
Na,O 541 541 541 4.52 312 3.84 2.66 2.66 2.66 445 3.78 3.98
K,O 2.21 2.21 221 3.96 2.46 317 1.09 1.09 1.09 4.58 3.68 4.10
TiO, 0.83 0.83 0.83 0.6 0.08 0.34 09 09 09 0.3 0.05 0.20
P,0s 024 0.24 0.24 0.21 0.04 0.1 0.34 0.34 0.34 0.14 0.03 007

MnO 0.15 0.15 0.15 0.15 0.06 0.09 0.14 0.14 0.14 0.1 0.04 0.08
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Table 2. Countinued.

Alunite(n=>5) Tuff(n=8) Andesite(n=1)  Granitic rocks(n=3) Diorite(n=1)  Quartz porphyry(n=6)
Max Min Av. Max Min Av. Max Min Av. Max Min Av.  Max Min Av. Max Min Av.
Ag 66 13 33 251 291003 797 797 797 202 24 11467 52 52 %52 129 17 7133
Au 6 02 276 5 03 173 217 217 217 116 09 593 09 09 09 179 07 445
As 1.5 02 058 312 03 608 42 42 42 2 08 157 1 1 1 1.6 08 125

Ba 779 309 5382 1231 315 7661 710 710 710
Bi 0.06 0.05 0.05 04 0.06 0.18 14 14 14
Cd 0.02 0.02 0.02 03 002 012 055 055 0.55
Cl 0.12 001 001 002 001 001 007 007 007

Co 2 2 2 10 1 46 9 19 19
Cr 15 6 108 302 3 488 4 34 4
Cu 4 0 16 23 3 105 48 48 48

Ga 03 01 014 76 05 22 174 174 174
F 1080 470 788 540 170 3075 740 740 740
Hg 022 002 011 007 002 003 009 009 009
Li 29 4 134 208 26 59.25 113 113 113
Mo 023 003 0.2 34 002 057 168 168 1.68

Nb 8§ 1 3 17 8 116 6 6 6
Ni 7 3 5 97 2 178 15 15 15
Pb 29 041 121 377 245 1771 174 174 174
Rb 24 6 13 233 751215 64 4 o
Sb 027 007 013 063 005 0.14 03 03 03
Sc 8 2 5 9 3 5l 21 21 2
Se 02 02 02 04 02 023 03 03 03

Sr 943 234 6606 238 49 1465 528 528 528
Te 0.15 005 008 007 005 005 005 005 005
Tl 05 05 05 0.7 05 0.53 05 05 05
A% 107 11 43 67 51925 7 17 17
Y 4 1 18 37 19 2575 2 2 2
Zn 275 7 62 160 149 623 143 143 143
Zr 91 6 312 220 681153 110 110 110

883 175 560.33 521 521 521 1066 59 73433
04 01 023 01 01 01 01 01 0.1
041 01 020 0.12 0.12 0.2 0.16 0.02 0.1
007 001 003 0.05 0.05 005 02 001 008

9 2 433 27 2127 6 2 283
26 9 1633 81 81 8 8 3 4.5
19 3 1333 26 2 26 16 2 867

76 22 417 106 106 106 75 3 482
400 100 296.67 380 380 380 200 40 125
002 002 002 0.04 0.04 004 003 002 002
50 21 33 40 40 40 35 14 285
143 009 084 0.63 0.63 0.63 384 034 096

18 10 14.67 8 8 8 25 7 115
8 4 533 29 29 29 4 2 333
348 652 1777 796 7.96 7.96 205 802 1447

153 82 11233 2 22 22 198 117 1499
005 005 005 0.05 0.05 0.05 005 005 005

6 4 533 24 24 A 4 2267
02 02 0.2 02 02 02 02 02 0.2
466 46 229.33 274 274 274 42 14 235
005 005 005 0.05 005 0.05 0.05 005 005
05 05 0.5 05 05 05 05 05 0.5

48 2 20 17 17 17 28 2 1417
37 15 2833 23 23 23 35 16 21.83
128 53 89.63 84.3 84.3 843 681 27.5 5205
249 21 119.33 m i 1 76 51 56.67
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Fig.2. Gold content of the samples from the studied area.
Numbers are the same as those in Fig. 1.
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as those in Fig. 1.
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Fig. 5. Binary plots of P,Os vs. Au contents of the silicified
tuff and dickite from the studied deposits. Numbers with
symbols are the same as those in Fig. 1.
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Fig. 6. Binary plots of As vs. Au contents of fresh rocks
from the studied area. Numbers with symbols are the
same as those in Fig. 1.
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Fig. 7. Binary plots of Mo (a) and Y (b) vs. Au contents
of the fresh rocks from the studied area. Numbers with
symbols are the same as those in Fig. 1.

AT FHAEE Al e (Si0; #F 98%) A=
ol = Audtefo] 232 ppb= vl H F& A#S vehl=
Hog Rof whx-g wzhA dagoe] AgahdA AuE
FEAZ) slom sA =

gubH o7 Acid-sulfate Aol A Aute 3H3}-E9|
Tk e AR 4#A Y (eg; White, 19

90). £ AT Fol 4 FoATRE G0 B2
93 2wl gagEe wAsA bt & A6

Soke.2 Aol A E e Aae AAEAl 011*1 "—'W«]
o} o
<} T

£ BhA ol F
8 vigel & B e As
5 ppb o]shsich. mhebA] 2 AT el 4

. FrEYPIA Awh 383

9 9 SEaeld 2o 4
gost 5 Ay, 585 4
7+ 2.6 ppb,



s 2ef k- A AAE Acid - Sulfate Aol A Z 3herol] B A7 163

1000 | 80 N T"
1 b 1
1 @ - ‘ (b) *
800 - + 2 1 2 |
5 50 3
- a
ol i
4 | —~ 4
= 600+ <! g 7 !
2. s | & °
B 1 L g‘“ 404
N, o
) ] S| ~ 1m
< 400 jg 1
x 20 o
200 o )
.
- 1
F3 o =+  x
10 20 30 40 0 10 20 30 40
Au(ppb) Au(ppb)
5 T‘E -
| 1 1
CI i 124" @ -
4] - 2 2
~ -
3 4 3
—_ ‘D /; ‘D
O 39 % e x ) x
g \ 2 0.8+
=R ] 5 o 5
\5 Bx \5, 1 l!x
D 2 Wwcmex+x @ Y + x + —
&} ol o
j 0.47 +
11%Xx x0O x0o - Q x
4 X
] LI o
0 . ; 0 4&;% S m el
0 10 20 30 40 0 10 20 30 40
Au(ppb) Au(ppb)
6 120
- - l
t 1
. © - } = U] R
C] . "
3 3
- =} o
/E‘4 - * - 4 ‘ _~ 80 4
(oW Sx E Sx
O S x E* 1x z
\5 8 ) 8 i
>
@ 4= s 40+ x
x
+ n 1 a
x g
4 % =} a -* - + -
=] x £+ x x o
)} +, X Tax o [}
o] T . . 0 P> o =]
0 10 20 30 40 0 10 20 30 10
Au(ppb) Au(ppb)
400 T —
301 x o
x x
1 ° 300 1
a =] -
/: /': 1 x
o 20 x - g
a, [a¥
o a, 2007 = a
Saar” o \;:
- LIV o N 1ox* -
101 2 o o
P
- o 100 2, +
1e ™ * -
* . 1 =
0 K X +X . o E 2 ’_,,x .
10 20 30 40. 0 10 20 30 40
Au(ppb) Au(ppb)

Fig.8. Binary plots of Ag (a), As (b), Co (c), Hg (d), Sb €, V (D, Y (g) and Zr (h) vs. Au contents of the altered
rocks from the studied deposits. Numbers with symbols are the same as those in Fig. 1.



164 ;
20 ]
+ -
1
(a) +
2
15 3*
o
ooy 4
g x
o 5
10 1 b4
£ |- £
a9 - Q [=}
5 =4
MR
x » ';:g x
x
0 ?Qx - - - T T ..
0 10 20 30 40
Au(ppb)

jEd
3000 -
j -+ 1
(b) +
2500 2
*
3
o
.
—~ 2000 Z
* x
5
& 1500 x * x
8
-t x
D 10007 =
x
X+ >< - -
500 3, * 4 5 o
4 =
0: »* *_;_ o a °
0 10 20 30 40
Au(ppb)

Fig.9. Binary plots of Pb (a) and Ba (b) vs. Au contents of altered rocks from the studied deposits. Numbers with

symbols are the same as those in Fig. 1.

‘%EMD} (Flg ) ‘?‘;’a‘t}hﬂ*

Auitstol 2718 deb PO, 2o
e AT Grtol e A ashe H e

+ Rytuba and Miller (1990)7} <34+
B2 2o Fol A K09 Fe,058 2k
Z71ete ubdel] Na09h CaOv 7#ashes 2AdS et
Woks Aol fakek AgE BojFa gl

As, Bi, Cd, Cu, Hg, Mo, Sb, Se, Te % Tl £2 4
AL Audtebst Z2-& o] de Aoz ¢ A gk
E3] AFURal As, Bi, Sb ¥ Tel: datstAo| 4] o) %
E7F Z7] el dxNEAF W e il wle]
ffejeh o] 9252 Cu Pb ¥ Znd} tBo] =3 3}
sl Al wol el Assh She Cu-Ag-Au-
Zn-Cd-Hg-Ba-U-Sn-Pb-P-Bi-Se-Te-Nb-Ta-Mo-W-Fe-Ni-
Co-Pt 59 F5Q4e) A73keH FalaA7} o7 o
ol FAA e Fdd gl 2AQPAaT o] &Fo]
Sttt (Boyle and Jonasson, 1973; Boyle, 1974). Tex v}
Zutel Al RjEe] St Fubsle} shEeistAl UapEar
e 9424 Au-Agdaleate] o] &-5t) (Fose et al,

1979). o]el% Agel Rb 59 diax Z3AEAl
gk AAIRAAE 4 A gt} (Al-Atia and Barnes, 1975).
B AFAde] Bxshe WAL vk g gHE: 3
ilog-y)r ﬁo:]u].olz_,] Asﬁl-alz_O_ Auﬂa}:o] _.7}61-011 u;].g]./(—]
Frtebe g L}EPHE Hkdel| (Fig. 6) 317¢sHa gkl A
Mos} Y&tehe Audteo] S7hel by Zhashe 78
(Fig. 7a, b)}& HoFch WA= F3dd A A3
AlgoA Ag, As, Co, Hg, Sb @ V 59] Ardreke
Augtol F7hgtell webr] F718h= 43 (Fig.8a b ¢,
d, e )% vebli= bl Y 2 Zrdeke Audteko] &
7hatel webr Frashes A (Fig 8g h)E BojZth
TS w2 F3okdlA Hg Sb 2 Zr 59 94%
& Au o] FoHel gty Fvlee ¥ (Fig 84,
e, )& Kol Wublo] A Phireko] 27l wjeba]
Audigol FME A%e B wDue Bagere
it A%E Rz} (Fig %, b).
o)AY] A= AFAE (eg; Saarnisto et al,
1990; Kwak, 1990; Lestinen et al, 1991; Plant et al,
1990l SlshH RAEeR Pl dE Aot
FARE] wEel R AFAdel M FAIE Aed
npe}h Zro] whg upeba] e qrsidiel wake] o
WS o2 AR A RS AT BAe) fakate-g
e ST Ag As, Sb E V 59 948 AA P4
stAi gisls 7o} futa o7 A]-EEJ_\:L

ko
o

z =

Solagats) 4l

o O
ol EEsHE g4

Acid-sulfate Ao} 1 F

©
T ALY H v @R,



g 2ol Ab- AAbEAL Acid - Sulfate AN F Fekf] A8 odF 165

At AT ATdRE fokd o 2

*

Y 5o dadede] A9® Aoz Mol dpwds uke
Fael ke olFol SR Aoz wekdrt

Fahege vpiAd o WAddo 4 349 A& Hof
tt.

3) Aude Aabgare] #ake] kAt St shoef A
T A% dehlle dhd ulelER 2aele
HAN A= e AFE BolFed 53] dEddo
T dFeo] AFshe AhdA Awt FaEe A
vehdich

4) & AT A B Bt wls A bt
¥R WAl Augrel B Aol Fsi
FANE X¥shs ZE Aol Augdge] ¥x o
g M- o] e A Y Audt

5) wratiel A AT A sl Augske Ag As, Co,
Mg Sb 2 Vit o) s e o)
Y Zrgegahs ¥ AR g B Fa Faiaes
e $3lok % Audtere Hg, Sb, Zrihest o] Aa

6) of Aol FRUFAE AT AW e
Fobehsh ko) wRb G e Etargen® Halw, 47
HeHH s BEe g PRk e R Fa

N

$% e SHIFIN Au, Ag As Sb 3 ZrE A
Qazeel Pk Aol $3Y A2 )

A7 AdeE

g7 Acid-sulfatet Aol 4] F3hek

o #g A2 FYH dFoln dFuE 2 Y5 Al
]

<8 F4 2

u}
l
A NE8AAHA] 2gE FA A AR F el A=
=

AArEe]E, 4]

i
S
2
N
o
ul
g 2
=
2
ofy
i
=
o
>
r{o

T3 o7A, AFEHE o] &84 graphict =93 7
BE 2, E s A

0zl
A8 (1970) Agodd Sy 2ApRT Ad3gEzA
B, 123, SPAAFEATL, p. 171235

Z8ed, AlFal, o, Aedrd (1988) 7
sk 3MAIgHY A -8ke
139-148.
748, B, AE8, AR, 2AAF (1990) Ay Lol
Aol dpmAdatg o
Bakx) A, 234, p. 87-308.
TEF (1975) gAY wubAsgake] Ale] #AjF AT F

Mo
= e ol
=T

N2 N,
o
HO_\.L;
o 2
LY
o ofN
oy
£
.Woki
B o
= =
2~

=
*g
OE,V
T
=g
wﬁi
$_\8,
o

B
° o

o
£ 3
U -

iz Mo

oF, oy, o

i ok, >
>

5 o,

to, o

& o

b

o

H

A%

o

LA

oy

QL

O

=

[

ol

:oé

ub

ey

o 42

=

af

v

=l
ol
>,
BX

>
3
2
ENe
e

. 141-160

% ARG e, 2545
s

L.

23
[
> x e

19
z
olel
ofe

-

o

QO

2

[

>
2

N
S

o
o:
AP = ot

&l

— I
—_—

o] %, Axed (1985) s AHIAEE Hrto|Eof gt A7,
ST AxEHAddTL, p 17127

ol A, AL, W% (1985) A % Sk me

R
aly S

63-76.

A%, dad (1990) A she-the 9 s WA 3k
AFSS QT EALLHEA, 273, p. 6376,

AEHEEER (1934), SISRAATAA TR, 89 p. 150,

Al-Atia, M.J. and Barnes, JW. (1975) Rubidium, a primary
dispersion pathfinder at Ogofau gold mine, southern Wa-
les: Vancouver Symposium, p. 341-352.

Boyle, R.W. and Jonasson, LK. (1973) The Geochemistry of
arsenic and its use as indicator element in geochemical
prospecting. Jour. Geochem. Explor,, v. 2, p. 251-296.

Boyle, RW. (1974) Elemental associations in mineral depo-
sits and indicator elements of interest in geochemical pro-
specting (revised). Geol. Surv. Cananda paper, p. 74-75.

Cann, J.R. (1970), Rb, Sr, Y, Zr, Nb in some ocean floor
basaltic rocks. Earth planet sci. Lett, v. 10, p. 7-11.

Crocket, J.H. (1974) In Handbook of geochemistry, 11-4 We-
depohl (Ed.), Springer-Verlag, Berline, Heidelberg NewY-
ork.

Enters, M.S. and Coolbaugh, M.F. (1987) A geologic model
of gold mineralization for exploration, development and
production at Summitville, Colorado [abs]. Geol. Soc.
America, v. 19, p. 245.

Field, D. and Elliott, RB. (1974) The chemistry of gabbro
amphibolite transitions in south Norway. Contrib. Miner.
Petrol. v. 47, p. 63-76.



166 B

Grout, F.F. and Schwartz, G.M. (1927) Alunitic gold ore from
the Black Hills. Econ. Geol, v. 32, p. 193-195.

Heald, P., Goley, N.K. and Hayba, D.D. (1987) Comparative
anatomy of volcanic hosted epithermal deposits; Acid-sul-
fate and adularia-sericite types. Econ. Geol, v. 82, p. 1-
26.

Hedenquist, ].W. (1987) Mineralization associated with volca-
nic-related hydrothermal systems in the Circum-Pacific
basin; In Transactions of the Fourth Circum-Pacific Ene-
rgy and Mineral Resources Conference. Singapore. Horn,
MK, Ed., Am. Assoc. pet. Geol, p. 513-524.

Hedenquist, J.W., Matsuhisa, Y., Izawa, E., Marumo, K., Aoki,
M. and Sasaki, A. (1988) Epithermal gold mineralisation
of acid-leached rocks in the Nansatsu district of southern
Kyushu, Japan. Bicentennial Gold 88. Geol. Soc. Australia,
Abstracts, No. 22, p. 183-190.

Heier, KS. (1962) Trace elements in feldspars, a review.,
Norsk Geol. Tidsskr., v. 42, p. 415-455. .
Hermann, A.G., Potts, M.J. and Kanake, D. (1974) Geochemi-
stry of rare earth elements in spilites from the oceanic
and continental crust. Contr. Miner. Petrol, v. 44, p. 1-

16.

Izawa, E. (1990) Hydrothermal alteration associated with Na-
nsatsu-type gold mineralization. Syposium on high tempe-
rature acid fluids and associated alteration and minerali-
zation. Geol. Survey of Japan, p. 39-44.

Kwak, T.AP. (1990) Geochemical and temperature controls
on ore mineralization at the Emperor gold mine, Batu-
koula, Fiji. Jour. Geochem. Explor.,, v. 36, p. 297-337.

Lestinen, P., Kontas, E., Niskavaara, H. and Virtasolo, ].
(1991) Till geochemistry of gold, arsenic and antimony
in the Seinéjoki district, western Finland. Jour. Geochem.
Explor., v. 39, p. 343-361.

Levinson, A.A. (1974) Introduction to Exploration geochemis-
try. Applied publ. Ltd, CALGARY, p. 43-44.

Plant, J.A, Breward, N, ‘Simpson, PR. and Slater, D. (1990)
Regional geochemistry and the identification of metalloge-
nic provinces: examples from lead-zinc-barium, tin-ura-
nium and gold deposits. Jour. Geochem. Explor.,, v. 39,

%

1%

p- 195-224.

Ransome, F.L (1907) The association of alunite with gold
in the gold field district, Nevada. Econ Geol, v. 2, p. 667-
692.

Rose, AW., Hawkes, HE. and Webb, ].S. (1979) Geochemis-
try in mineral exploration (2nd ed.). Academic press, Lon-
don, 657p.

Rye, R.0. (1990) Acid-Sulfate alteration and vein alunite for-
mation in volcanic terrains; Stable isotope systematics.
Symposium on high temperature acid fluids and associa-
ted alteration and mineralization, Geol. Survey of Japan,
p. 1-4.

Rytuba, J.J. and Miller, W.P. (1990) Geology and geochemis-
try of epithermal precious metel vein systems in the intra-
oceanic arcs of Palau and Yap, western Pacific. Jour. Geo-
chem. Explor, v. 35, p. 413-447.

Saarnisto, M. Tamminen, E. and Vaasjoki, M. (1991) Gold
in bedrock and glacial deposits in the Ivalojori area, Fin-
nish Lapland. Jour. Geochem. Explor., v. 39, p. 303-322.

Stoffregen, R. (1987) Genesis of acid-sulfate alteration and
Au-Cu-Ag mineralization at Summitville, Colorado. Econ.
Geol,, v. 82, p. 1575-1591.

Thompson, JF.H., Lessman, J. and Thompson, A.J.R. (1986)
The Temora gold-silver deposit; A newly recognized style
of high sulfur mineralization in the lower Paleozoic of
Australia. Econ, Geol, v. 81, p. 732-738.

White, N.C. and Hedengquist, J.W. (1990) Epithermal environ-
ments and styles of mineralization; Variations and their
causes, and guidelines for exploration. Jour. Explor., v.
36, p. 445-474.

White, N.C. (1990) High sulfidation epithermal gold deposit;
Characteristics and a model for their origin. Symposium
on high temperature acid fluids and associated alteration
and mineralization. Geological survey of Japan, p. 5-15.

Yoon, C.H. (1991) Gold content of Jurassic and Cretaceous
granitic rocks in Korea. Mining Geol,, v. 41, p. 151-158.

19934 39 129 93F5



