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ABSTRACT

Contrasts in the style of the gold-silver mineralization in geologic and tectonic settings in
Forea, together with radiometric age data, reflect the genetically different nature of
hydrothermal activities, coinciding with the emplacement age and depth of Mesozoic
magmatic activities. It represents a clear distinction between the plutonic settings of the
Jarassic Daebo orogeny and the subvolcanic environments of the Cretaceous Bulgugsa
igneous activities. During the Daebo igneous activities (c.a. 200~150 (?) Ma) coincident with
o-ogenic time, gold mineralization took place between c.a. 195 and 135 (127 ?) Ma. The
Jurassic Au deposits commonly show several characteristics, prominent association with
pegmatites, low Ag/Au ratios in the ore-concentrating parts, massive vein morphology and a
d stinctively simple mineralogy including Fe-rich sphalerite, galena, chalcopyrite, arsenopyrite,
Au-rich electrum, pyrrhotite and/or pyrite. During the Bulgugsa igneous activities (110~50
Via), the precious-metal deposits are generally characterized by such features as complex
vein morphology, medium to high Ag/Au ratios in the ore concentrates, and diversity of ore
minerals including base-metal sulfides, pyrite, arsenopyrite, Ag-rich electrum and native
siver with Ag sulfides, Ag-Sb-As sulfosalts and Ag tellurides. Vein morphology,
mineralogical, fluid inclusion and stable isotope results indicate the diverse genetic natures of
hyvdrothermal systems in Korea. The Jurassic Au-dominant deposits (orogenic type) were
formed at the relatively high temperature (about 300° to 450TC) and deep-crustal level
(40t15 kb) from the hydrothermal fluids containing more amounts of magmatic waters (8
$Owo; 5~10%). It can be explained by the dominant ore-depositing mechanisms as COy
beiling and sulfidation, suggestive of hypo- to mesothermal environments. In contrast, the
Cretaceous Au-dominant (113~68 Ma), Au-Ag (108~47 Ma) and Ag-dominant (103~45
Ma) deposits, which correspond to volcanic-plutonic-related type, occurred at relatively low
temmperature (about 200° to 350C) and shallow-crustal level (1.0£05 kb) from the
or2-forming fluids containing more amounts of less-evolved meteoric waters (8Om0, -10~5
%0). These characteristics of the Cretaceous precious-metal deposits can be attributed to the
complexities in the ore-precipitating mechanisms (mixing, boiling, cooling), suggestive of
ep~ to mesothermal environments. Therefore, the differences of the emplacement depth
be-ween the Daebo and the Bulgugsa igneous activities directly influence the unique
ternporal and spatial association of the deposit styles.

- 119 -



B3 3-SEABI HES Batel Mel2y: el Mg
Hu - stabE - Ay
A o
Y 2T G FE R A BAE e oF 700 N9l Fio] dRHow
XS (HAET 5, 1987), 1930%-E 1995970 €5 145 t o] AikEe] IHolM Fo% B2
Adez AXH 1 il 4 :

EY 3, 3, 3 g A
A FAR ARl durE Afsta ok =3 vEES B T deudy 3 (d
3 R AT 2918d B (Ax R AL Zn, Pb, Cu, W, Mo 53 7 kg2 o}
ZF o] Bug vt itk $= -84 FEL 5-24]9) 549(Au fineness)

79U ¥ (gold-dominant), B-2&§3 (gold-silver), &Y 3 (silver-dominant) 34+o.
EREY, 7 34 73 5-28]9 Aole gt 3-2359] AW 34L w13 Ao
HE QATHEAE, AR, 1992). =S, §5 -2 2Ag s T2 7z}
EA4E st FskAe 719k ohet Adoldt A

o) B AR B AAY A7 vl o)tk
AN

o] AL AATRY A7) AL S0 &3k dfiBeotold WMAAYR (31~
07 Ga)g 7Ivrto g st S Agate] HAdF euiat £X9 1A X URI B2
she, Frebr] (200420 Ma)ell E01A4 tlR 24ReFo] 7103 UiiFE MdSAY] #B]) ol
(200~156(7) Ma), B4EA 2 dEd BAE SAHSR 3k Wely] EAG{ 2 E3AF 338
53 B - A (115~50 Ma)o 2 FAE o] gl

FeE7] S RE 4JAA SR 2AMEEY] S E-s(syntectonic magmatism) 3 &
A 31X 82 (continental-margin magmatism) 2.2 &2 sAstn . em(Cluzel et al, 1991;
Jwa et al, 1994), 7| Bid oA -A8keh2 2pgol ofshd wimt 7142 2h 2ol uhe} Al-
FNE B Aoldt 272 A FYd ALE FAHIIL Yok F, A7SHY FEp)

| 64 1 O 1

5
oy

e
T
B
e
o o
off
&
T
Q
)—‘
g
2.
o
5
=
=
1
5.
2
H
)
e
rf

2 SN JAH(wa, 199). o8 2o Z AN AEHE FRARE WA @
2724 AFHA9) A5 WdaT 3lom, oS FHBF FurE F-eBIALE 2
N2 g 28NN fEEo] Mol 4, THBE] TAVA, F-L¥] 5 BE-A53
=xe gelshs Nz g §39) ol wHED Uk

L M A& A T )

- 120 -



7l

-

o0
pal

=l
of0

-

8J

-sadA} ysodop jejaw-snoidaid pue abe uoinjezielauiws ioj apoyy 's}sodap JaAjis-pjob payoajas

3y} pue sauea) 21U0}I3} JO UCHNUISIP ayj Buimoys eaio)y jo dew jesibojoab jessuay i B4

afie umonun jo sysodagy

esBnbin otap Gy-ny snoadelal | ———
{ ing) sysodap by-ny snoaseaiy e on v ! .

{¢) susodap ny snoasejaun Aley
{ogae() siisodap ny aisseiny
piopueisy esbnbing 2 pssep weubuosy WA

piojuelo oqaeq | 3j8g uosyaby
uiseg Buesbuoako _—~ jssep iBBucafn WS, nmwm‘
uiseq Beeqae) | m\b g

{gn) 00T 051 001 0%

ady umounun H_
adA; yueunuop-6v I}
adk 5y-ny BB |

adAy yueuiwop-ny I

[[LIT®

- 121 -



M
1o

: ERAtofi 2]

R
JOMOWLU%zTWﬁMm_xHoq‘WLﬂA
fﬂu_ga,mo_slg e A
T = oo N N ulo oF . M J__Lx_amﬂEmﬂi =
L2 w8 o o - o = W g KR o F "
I S ) ﬁﬂzﬂ%)ﬁ% . CEE g W
o E._mww Nroﬂ/_x@_ oSy 1%50 mroMﬂ.Elan.baﬂo ﬂzTﬁqu
Ny _ﬁﬂ@1%yﬂm%1_tm1 LR T LeTEE s bool ® 5o
R ok 2y .,otﬁbdr_ﬂaﬂ).m.&}uo__ ﬁo@@ﬁﬂh%o%ﬁ_ﬂ ot,W%L}
5 © Mdo]ﬂ%mﬂklé.a(o,ﬁo ﬂ.ﬂﬂtutluizo.oﬁat Z,_EomMW_u,_
%@HozLiod;u7E]wwg£MMwﬂﬂﬁ &O.Luﬂﬂﬂgﬂzﬁbtq 4w g 2h)
_ (e _ =n o 2L o5 WO 5 _ﬂm\l,o;o]‘l ) 2
m_c¢_onmﬂﬂyﬂ_%§@ma1m,wm ﬁoaaAafﬁmoo»uoﬂﬂ %&.E,L%Eﬁ
s 2T 4 e O e o oo M ook ok B
ﬂ\hﬂ_sbmzuumoﬁhu%ov%ﬂo %W%lgﬂ%i%% %a.izl%
LSPR ¥ o N NG E@%yﬂ@gh T gy o D W o %
o 3 o= o Wy =o < o O L = 9 To A R ) O
X . = F = M- o o 2 o ,m_ﬂi W o v B zo W
He lrﬂAo ﬂﬂ.ﬂ.@oou &IDZHEVE__'wI‘mVlAmﬂ ._z_oz_u .Dldﬂ
R LI o R i T =) 0| on T K 5T & = U o B W woEE
S o E T o K g m o8 s ox o R i n- E
,.ﬂaio;oAAo ﬂd«nmi /MMMZ.ﬂo“Ao‘_.ﬁﬁﬂ_lmzﬂz..mur‘mudlu_lﬁuﬂbgo —, W e
W S W T oo DX W T T oo g T
S X W - - tﬂw%q]r.ﬂn.ﬂlomd xl%oAJ_&L];ﬁﬁL.o Claes
K B d_@uozwﬁﬁ%wh .14%%xﬂmxﬁz@%taoioﬂﬂﬁ
T mﬁ(ﬂkim%z,ﬂzﬂ‘wyam%@.%ﬂ%um% Ko by XN T
© ooy, O o] 2 =y o) T U W F o =g O o B oy wo <P ojp %o O dm R do 2
%0 @g%w%aal Hoaaﬂogwuwrﬂw]ﬂ%%}ﬂofq_w%wr mm,&ﬂlpuwx
fo o O W % s PE R g B Eox g T B%ﬂ@%%ﬂﬁﬂ?ﬂ@
A}%uo&mﬂgaﬂw%ﬂwg} o E X SeFPERERY g
ol ™ m RO Fo o o KT R o e X0 o o X0 oo el = or He o o~ o
_ ;aléu_.%}mox_._/anm“ﬂﬁmtr o) o —~ O o Mo "X
o W dw mo O ® T < X . e = > - o @ w5 g 5 — 1 o) oW n
— — 0 4 il = A :.L . Y ,Lu_z_ﬁr H = o i~
S S-S A i T 5 &3 o5 A E I Y T
@iwmwwwqy%ﬂ%ﬂMiM%%éﬂww@@Wgu%HM%%
%0 9 = Lu_,TuJﬁmm_u]or Q o_‘_J.uo*\olL.u ol T = B o o
= = oy ol 9 X N nE 0 rall N oy al
zmﬂ%u;o@ﬁﬂnﬁw;_vm%g@@@q@ﬂ&@%@?%@g
o_t.ﬂwro Mo;uan).u_.ﬂﬂn:uﬂo ﬂa_}mﬁﬂoﬂ_ﬂw\u%nnﬁoﬁoﬂﬂ m.anﬂﬂ_dnm_
%mg%zg@%WM%ﬁ%ﬂﬁlgmggEM%%@ﬁﬂanMﬂ
oddldu‘._AT,Nﬁ_,Ivl B_:‘q_#o@vLM\_aﬂ\o]Julle»om]l,_ﬂmﬂﬂ‘UI JﬁHTwﬁWIJL_/
2R aaﬂ%imﬂﬂiﬂﬁi% dﬂw%]xAoﬂﬂ%%ﬁfiafﬂ%
u i T om m%ﬂﬂ%lrﬂ%_%_oﬂ% S R L m H g ° 20 3
FER gprgR G R T F 9 e R RO
@__mﬂnﬁcﬁoﬂﬂmmﬂ%ﬂéw&_tnfﬁ%ﬁiur.@wm%ﬂ,M%%EQ%
w2 P F g SFTRT T oA 8 Li]z.___o_davD_ﬂ,
@uo?mmﬁOMEﬂr&QEﬁﬂ%momﬂgw%@m%ﬁwmugﬂaﬂwmﬂu%%
ﬁo._dﬂoioufmrmww_.ﬂ@ﬂoiozﬂl_xmLE o%ﬁ. <x7o.ﬂ.mﬂprnmﬁzzo.
T h W om e B RO S = o W F F S 7
O%E%eziagﬁma@qaiqwﬂﬁgmy
Tl T XM oo Y F &
H T T OB . 9l
= oW Ul TR

- 122 -

E-A|5}8hA Z}o]

-
[¢]



2F

J

A
(o]

oA dA Aol&

k-3

=

b} o] o 5

A
Ll

4]
A
[¢]

P
1
FI e EOISRIE R

[e]

3 o] Hath FWg ue

- H-El

!

A=

<8
o

[¢]

:ﬁLE A

Q)
=

Zzte] BAlel wet A

[e)

o). HWek Bl o

Hetr] SIS

ok
-

i=3}
=

A et

=

o AHAGel A o] HHBER Beiw
K}

o)

3 e weby] F-23

H.

tz e Vearncombe, 1993; Peters, 1993).

<]

Al BEApo]A- 2

}
=4

Al

[
[e]
=
A

[o]
=]

3}

]

Al

&£

3l

A

w374 vehde 243 o

[=]

253 294 Fahatgol AYHI
ESalge)

boundary migration)oll &g+ A=A

2l

B4 FEHgdo] oJaA

w4

o)

}
4% Aodol A

.AO

-
[e]

}

;OL

ks

23

HA "

_g]

]

2215} #go] wrg
25
EPERES S P

=90
O =
yy

bole Bage) QA=

e
-y

1) (Vearncombe, 1993), 2+ 23}7)
FETY AT

s

©

A

A

3 o

ohgt ol
£59 Rb-Sr, U-Pb ¥ CHIME ZHUld#4s

H
'
0~150(?) MaZA Fet7] S719E Wetr] 2704 ¢

[}
HDowling, Morrison, 1989). ¢|&igt BAAwWE 4 Alefldl Z2A E7)

Z7}A]

IRiBiac A e e b= B

S

g AR SR o

EL

L
1

"

11 QIctKKwon,

O

A" AR 3

<)

- 123 -

38T o) AF(magmatic gap)
7] e 35710l o

=
T

}

°
pud

o

AN

sagong, 1998). ]

71ZH160~110 Ma)

&
~



}

o
il

165~145 Maelth. ©]

ok

=

T

T

FroA 2

SHA
[ lle]

BiAto o] HE
10t

ul

| e

AR Sk BEhAZ1Z wasle] gtk

d

Kl

-

Shelton, 1987), HREZA &5 HHE F332-89 F3387)
I3 9lom, A7|SHe] £

FAl 197 3 188 Ma&
A, 1989, 1991, #HAAF, $R, 19920 Shimazaki et al, 1986; So et al, 1989, 1993; So,

=]

[e)
%

112~71 Mao]w(e}3g]

A7)

31
3

Fel

=

53 Fdd A

234

%, 19%), 337

]

o} 106~65 Macldh. ol2& W] 3

o) e})

Ly
|

wir

ohiet F2A

}

A8
“

gy

tol ESAIEHIE

I

urlgle] 23 BAEET AR

s

]

K

B
L
e}

Ho

)
=

SRR DI

L
T

- FIEEA] AR Aol

e

v

ol

. ﬂmw-\u

2%

W

T 9

5T "

T ¥

o_t =%

e A
o]

% o

™o i

o))

|

fn

o

'

o

A

W

™

o ol sHdEEAl7Ieh 2T BA

¢ ¥
o

=Y
\Ao
.ﬂo

]

1
.

Hoj
P

=
=

5 27(0.8~2.8 kb)ollA A

, 1994). E3AE S-S A7 -2

e BB AshebE g

A] 3}

S HItHFig. 1.

[¢)

.

I .
33!
=

<]

SEETE

o2 34~78 kbell a2

3]
A

o BEASRET Bee Bslae

op) WE BB APl g

o 44
oM ol

To

N
_UT

HrEshdgEyt ddd 3

T
-

Fotatg-2 oF 110 MaftE] AFHH 1 3o, o]

5}

Is

20

73

_}

8

BHolx|rt A

=

=

- 124 -

AT Fel7)RE We)AA o)

0
& wrdste] sHAdetAle] FAAEA IS BT

ok 30 Ma®] Az} o]

L
T

140+5 Ma®}

.

T

2
Al Nz e B4e welm g

3

==
T4

A=



73

A

F3A 719 A

AA

Ha)sla 9
FAY 2-2333g B A7) ohet B4 SR E B¥Aa 9y

2

HE 2477 M2 bde 272870

PR oR AAEo

z
c}

o MR O™ O ook ! odo o WKMok R ﬂ%%%i%%%%%
o o W oE N o— AR ol i, ™ o5 B° U W e
SR T R IRV I B I S
&aﬂﬂﬂo FACHIRS ﬂoﬂ‘_mlz#oﬂrﬂﬂﬁ O_ﬂx_lo_ ‘.Eﬂ,m\_.m‘h
o_m”__wa_‘_ﬂul& @Tmﬂﬂawﬁﬂ ﬂﬁqiom_,aoe_‘_mﬂmﬂ%wx
20 op & 9 - ~ N O 2 o =t o o T [N
A R A S T W T S
BRI LE T E W - 0 B
T X RN I H P o Vs T T4 WK
W o2 B AF o8 a4k oz B oo L om I i .
ﬂxﬂo_hﬂ.o]dedﬁijlv_&_- w N ﬂmmogooaﬂﬂldn
g o ABw o wmd XX md  fE g Y
w0 Moo BT R T W gn oo JF X D jow T
Mmoo m®orog ™ aEm gk g ®Ie Ty
G EoAuteele KBiEa® XL
Bo—op WP T | <0 < Mo RO = W

go < g Ew e U w I N
@a@ww_ﬂwﬁ%%mw%%ﬁ wmﬂkoﬂ%%%»ﬁﬂw
~ Q - N\ N T o = 3
ﬂﬂd.;uwduﬂeilﬁuinoﬁumrmﬁ ﬂoﬂut%ﬂ}ooﬁ_}aA
J.I‘.Ll HT‘NOMLI_O% ;oﬂll —_ 1ZJ!L._.00 ﬂﬂm_lyl_)
rﬂ,%umrtmu m P mﬂot%hi_.du %Hiﬂﬁ.%ﬂ%ﬂnw
Emh7x~ww%mwm%ﬂ T o L_Mmpztmg%ﬂi
T S - B N e
e S i w S dBSTTE T T T X R
PV Y EFRSR Y@ g i fraoy S
B o om BT %ﬂ@ﬂﬂ%aﬁﬂ7zfﬂﬂﬁ%@ﬂ_o
M.HOMEAM%MM%%WMHTOﬂzvmw__o KW o T
' _ w LR o= - B

TR FoEe s T L e M Pyl
o %W%_%WMO%EV Jwg T EwEE
T | g () wo ™ = = X o W
mmmw_ng%ﬂ%éﬁ_g%%%ﬂw%%%@ﬁw.r%%w
o= 7o ﬂlWﬁ.LlD,_ Gl T G 5 T
o <2 = N = ERp pp 0 R
A It
A T NS T A o TN e
Ly T RN gy~ B oW R b PN L&
e}

IS S AR R BN ES LS SRS SR
mouﬂ&,7w%amﬂ.wﬂzamﬁrmg%ﬁﬁdg&mﬁp%&&
O = ~ = To %O 0 . Ly —
A T T R O B L e
HEFJ._. lﬂa.m;dlo‘.ﬂlvﬂuﬂLNJAﬂ_.dﬂ ‘.,_.E__.H.Mo_eu_u_o“e
R P g P g eI T R® 8T ® tb T
DB RT MR Moo R AR Wik T o #H Tk ® W WP of W

I\

o=z 7

8

#

SESDEEL S
e W

-
[

1
Ly

9

=]

& =
T

)

°©
y8A

- 125 -

AL vpavbeely] Bo

HArkFig. 2). ol¥

E

=

al

7

Fel, BEeAl

o} 3]

719l 7]

B 0mo = ~10~5 %)=

}

T
Tl

-

(o]
©

o}

p=3
]



S-S HYS e Mound: HAlolo HE
ToSAE - 2By
10 A)
(T(% . Imcheon
Z ; Type 181 Yuryang
°\° ;
+ 5t :
2 Taechang
S & Daerae
2
=]
o
)]
0
100 200
O Yuryang (Au)
B) — © Imcheon (Au)
<+ Taechang (Au)
0 ™% Boryeon (Au) @ svow
O Mugeug (Au-Ag) )
® Geumbong (Ag-Au) Met;rggfh/c
-20 || ® Taegeug (Ag-Sb)
A Gasado (Ag-Au)
@ Tongyoung (Ag-Au)
1< Jeonjuil (Ag)
40 Tongyoung
\8 Mugeug,
2 so}k Geumbong & Taegeug
O
2@
80
-100 [~
240
FE
20 v Taechang
Jeonjuit & Boryeon
140 | | ] | ] |
-20 -15 -10 -5 0 5 10

&80 (%o)

Fig. 2. Fluid inclusion and H-O isotope data for different types of the selected gold-
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