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Mesozoic Gold-Silver Mineralization in South Korea: Metallogenic Provinces
Reestimated to the Geodynamic Setting

Seon-Gyu Choi'*, Sang Joon Pak!, Sung Won Kim?, Chang Seong Kim' and Chang-Whan Oh?

JDept. of Earth & Environmental Sciences, Korea Univ, Seoul 136-713, Korea
Dept. of Earth & Environmental Sciences, Chonbuk National Univ, Cheonju 561-756, Korea

The Au-Ag lode deposits in South Korea are closely associated with the Mesozoic granitoids. Namely, the Juras-
sic deposits formed in mesozonal environments related to deep-seated granitoids, whereas the Cretaceous ones were
developed in porphyry-related environments related to subvolcanic granitoids. The time-space relationships of the
Au-Ag lode deposits in South Korea are closely related to the changing plate motions during the Mesozoic. Most of
the Jurassic auriferous deposits (about 165~145 Ma) show fluid characteristics typical of an orogenic-type gold
deposits, and were probably generated in a compressional to transpressional regime caused by an orthogonal to
oblique convergence of the Izanagi Plate into the East Asian continental margin. On the other hand, strike-slip
faults and caldera-related fractures together with subvolcanic activity are associated with major strike-slip faults
reactivated by a northward (oblique) to northwestward (orthogonal) convergence, and probably have played an
important role in the formation of the Cretaceous Au-Ag lode deposits (about 110~45 Ma) under a continental arc
setting. The temporal and spatial distinctions between the two typical Mesozoic deposit styles in South Korea prob-
ably reflect a different thermal episodes (i.e., late orogenic and post-orogenic) and ore-forming fluids related to dif-
ferent depths of emplacement of magma due to regional changes in tectonic environment.

Key words : Mesozoic, gold-silver, mineralization, metallogenic province, geodynamics
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Fig. 1. Geologic map of South Korea and distribution of ten gold-silver metallogenic provinces (Kim, 1970).
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Fig. 2. Paleotectonic maps showing the mode of subduction during the Middle-Late Jurassic (A) and the Early-Late
Cretaceous (B) (Maruyama ef al., 1997). Note that the setting of subduction between Northeast Asia and the Paleo-Pacific
plate changes from orthogonal to oblique convergence during the Jurassic, and from oblique to orthogonal convergence

during the Cretaceous.
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Fig. 3. Simplified geologic map of South Korea, showing the distribution of the major Jurassic gold deposits (A) and the
Cretaceous gold-silver deposits (B) in Korea. The Jurassic deposits in the Gyeonggi massif are associated with Jurassic
granitoid belt and its related pegmatite. In contrast, the gold deposits in the Yeongnam Massif are sited in subsidiary
fractures associated with the Honam Shear Zone (A). The Cretaceous deposits tend to occur within or adjacent to
Cretaceous pull-apart basins developed by left-lateral strike-slip shearing of NE-NNE-trending fault systems such as the
Gongju-Eumseong and Yeongdong-Gwangju ones (B). 1=Cheonan-Jungwon, 2=Sangju, 3=Yeongdong, 4=Boseong,
5=Hongcheon, 6=Mugeuk, 7=Nonsan, 8=Buyeo, 9=Yeongdong, 10=Haenam, 11=Bonghwa and 12=Hapcheon metallogenic

provinces.



572 Ayt - T - A
(] Epithermal vein Gyeonggi Massif
@ Autype (N=37)

@O Au-Ag type
O Agtype E
® Skamn
© Disseminated | [ | ry
grec‘cia pipe @ —:—
eplacement = —
| & Replacement | @ [© °
é O e ee
®0o e ee |
— 9 [©oo00000e ||
(o] . Taebaek Basin
@O} . N=12)
QIO®
@ eCe®
[g Okcheon Belt
e (N=8)
Ol
O]
E{e]
T T ]
l§ Yeongnam Massif
) (N=14)
Q@0
__@lcee _[e@[e/e] @
Gyeongsang Basin
(N=25)
B8|0
@) 0©
eclcelec
50 10 150 200

" oo

Fig. 4. Age frequency of gold-silver deposits for 5
tectonic provinces in South Korea.

A gL BFIAH Uil @E=AAr B4t
o s|9R|Z}ol Y -AEEN o™ (Sengor and Natal'in,
1996), & A7) FEol¢ YA Bt 5= 218
)7 A QoA 2 Adule F7 AHER|Y e
2 WS wEl difFR(2,000t Awel ZARAE
=437 BE3t UtiZhou et al., 2002). E3F,
2 9¥E hiEe] TG Wy sl o
3 AT O e al., 2004a; Oh et al, 2005)9)
o5l 778 HAEQ] TRME RS WAy
71847l oF 300~230 Ma 717+ B<QF oF 17~21

&

A

2

-7

. 933}

kbars} 830°~860°Cel 7% WARAL AXgez
M S5 FEUY PR Fgsach aAY 2R
B A 27k StzoiA 2gg w82 Fig.
59 PT-t W] AAE whe} 7ol 7183l 34
A SEgtatelol oF 10 kbar ol4ke] 4 2
olZ HaFI AuiMin and Cho, 1998; Kim and
Cho, 1999; Oh et al., 2004b; Kim et al., 2005).
% A7) Edololr] Bot A XAz 2T W
e} FA3ME WA EAle & AYe) Mz ¢
& WAzlslEA g A, shts 53
ALl 937k 715318 FARGe) ZAYE A}
SfaL k. E3 7] FHEpIRE 4715y, AU
0, Sealvt AnEoR FE Waaest Bad 4
ARt PT8S Jehliar gioh AT 2R
Ecjololslb) WARgoE 48 gEzow
RE FAA LAWY §715%5) 247} o
L2~05 mmArs}t 0.2 mmArE AR, EEE olF
9l %7] Edjoloky] WrIRE shiz g Buke
7 AR PTARSO e Azxislage A
ARSI Qlch,

FAY 344 ke AZpRslg oA vt
o] Al FH FAKYE Bolx Q). Efelol]
MEFL FE 7183 NFEARNG S ZA
2 g9 9A% S, ddSa 2 AAARA

-

L.

o]

B o

= O o

o 7N} AYg FHOE 23~39 kbard] AAAE
(Ree et al., 2001; Cheong et al, 2002; ZAA3}

2]

il

Z5F, 2003)8 zhes AYWAZE FRHow By
3 Qlth ofE gt FRMAE tiEEEEAIY Y
(Maruyama ef al., 1997)3} 7 71LEZANA AR
1A B4 (wa, 1998) ¥ Ao AAZAEA
A% 258, 2003 FRHeE v A4S, 34
GE5ol 1A Z]igtella) Ele sAdAE uis
F= dAE Es o s Bk T
e HYd AHE Ao dMEniGEs
F ), ol Edololxr] WA 24 E PT=
A= M2 dAstr drkFig 5). 23z A7) Ft
7] o]FHE AP A= @itk Aol AH
34~79 kbarllM AR EHJom, SR A A=)
7b A F-AUE WAL @A A5 (moso-
zone~katazone) SHEE AAIE d-Fe A3}
AR )R S AT, F7) Wely) B2}
SR R AAEX 2 SAUANE S
<28 kbar(BAAF 258, 2003)2] -+ (epizone) 3}
Akt utA el HgtehA| o] AbS Holw Qirt,



|kl S F-28813k8: ATrEH N AHER I 573

Time (Ma)
300 280 260 240 220 200 180 160 140 120 100 80 60
1 1 1 1 [} [} . H 1 i i 1

A) o
1 350-500°C ~300°C
~300°C 10
5 -
&
N - 20
L ” Hwacheon
—
]
< [ &) ~~
L §
<} E 30 §
LI0F g =
5 P A— > =
% Au deposits Au-Ag deposits é)
£ (166-138 Ma) (113-68Ma) |40
L [Baekdon -
15 F (] Metamorphism [~ 50
- |690-780°C ] _
Plutonism and Subvolcanism
@ Scdimentation
Volcani - 60
Bibong «m V/olcanism
20+ 935-860°C i} Gold-silver mineralization
300 280 260 240 220 200 180 160 140 120 100 80 60
B) 0 1 i t 1 1 1 1 ! 1 1
350-500 °C JR e S Py
§ 10
300 °C
T g
g =
=
2 / F20 §
e O
A a
L OB
| 490-630 °C > —> 30
Au deposits Au-Ag deposits
1o (166-132 Ma) (108-69 Ma)

Fig. 5. Summary of the pressure-time paths estimated from main geologic events (i.e., metamorphism, magmatism,
sedimentation and gold-silver mineralization) in South Korea during the Late Carboniferous to Cretaceous. Note that the
differences of inferred metamorphic pressure condition between the Gyeonggi Massif (A) and Okcheon belt (B) during Late
Paleozoic to Triassic time are about 10 kbar. The Jurassic gold deposits were formed under mesozonal conditions in
association with deep-level plutons, whereas the Cretaceous gold-silver deposits were formed under epizonal conditions
associated with shallow-level plutons. Data compiled from Oh and Choi (1993), Cho and Kwon (1994), Cho et al. (1995),
Ree et al. (1996), Kwon et al. (1997), Oh et al. (1998), Kim et al. (1999), Min and Cho (1999), Lee and Cho (2003), Cho
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ole F3RA ZsF o] A YA ZEY F
7HA iAo HEE A2l Kol wet d F
vloieles} A BT Zolx Aol g ukgEt ARE 6
AEcHChoi et al., 2006). Metr] Eet T =
g FIolETEZ g Q1EF BA9 A
A AEE o)z kAl AFY + H(tension
fracture)o] A (Choi et al., 2005b), 12E £
£ FHoE Y AR YA ERE FouR] &
FEd4e I3 A BIAY olF-sF-H7le]
=g Aoz 47,

5. MATEY 32 BUT WHE

G 71E F-& BTEHSE, 1970)e gE 2
ETAL SPAgA e} By 84 B 2R A
FAFAE St A - FA - 8lm - A - AREY
BRI ) e I B Y Sl ) g S St
TEHALH (Fig. 1), B3EA ol9] AHel| EXdh=
-2 e FE) sk Aule] BE o] NE-
SWiekt dA|sial glo] RN He] AAEE
AFFHATHAEE, 1971). H27HA T 7l ¢
& g #de] K-Ar AHAUREE A4EA o
9] AHel|l M5 Woty| F-2-4s}ahg-(Shimazaki et al.,
1986; So et al, 1992; ¥3|%] 5, 1988, 1988b;
Choi et al., 2005222 ®igd] wat g3k Add
Az BSAF 3EES SEE S22y ¥ vt
0] AXHAIL(Fg. 3), 71E F-2 FH7 A7
E7F Q754 ek ol B4 2338 o
&3] FZ71¢)k Welr)e] Al zlojdyl ohg),
47 ARl ulg} FeEe] le|2HE AZ o
& F¥9 AGFAVE frgozA FsiAy M)
4 2 F-24F wAUR dolge AAElL Q)
tHFig. 5).

Thie 7153 3449 F5 dte =4
3y FgErt Exsle AAsAYS oulE 4 Qo
Z, ZAA oAM= Erfolol2r] dIEFEY 2P
z2hgo| T FA3 §712He-a A SEH-IY Eset
A (Heo et al., 2002; Pak et al., 2006) & dolE
2 mlanke] B(Seo o al., 2006), o] FHE F
A ZRE 240E S8k o] fed o= A}
2. ol WEEFE oF W4E gRze] dES)
52 AgEE A6 AEEFe] FY= FHE Qe
UR)9} 3 7| AEH0] SR 0R IFHOEN I
slzhgo] g Zlog AN 5 o™ (Yang ef al.,

AR - AR
2003), T AAEAGH = 9AHo] AukHoz A
2 AR A28 3YS Bl Aog FH

Feb) ghitzoA vehbs A4HEE A7]~57
HA7) B¢ AT e FEE 285719 A
A3 9 27] Hp) Fet SEEY Fhe g
FA ©AY 871283 AAE AAPAE TR
ok & 7] FHg](eF 180 Ma)ell= Fefs )zt
7)) ko] FHoprokE gatel NW ko
2 AYsls 27% 7o w FA = (Maruyama ef
al, 1997), =] gk 49 Jele 2z ko w
AAEA =l HtHo| Az FTUIEOEM glux
EEol FEREAL, FAl) UIEAZ SRR RE @
AE BeENA e AEAA 23 - 99E s
ok wlamheF 190~160 Mayt $Hbe A x9q) 2
H FHSHA BYsled NE-SW wake] #juto] uljel
g} 8, 9982 E FHez FU) AN
180~170 Mapli= 953 Fgol 53 Bag 128
S(AE 043, 1997)2.F 23sle] NE Wake] 3
o AdHGrE gl "o oleig Addie] ¥
FzAe AARol =2 & e HlwE 4RxE
S-S AR AL Atk

] #2k712) F 150 Mao) ol olxiuir)se]
AU NW koA N 3oz wsiegley
(Maruyama et al., 1997), o133 HYLee Hals}
HEE Fbeo] 13EGE A7L wgkelA AR W
o2 A €} & 18R] Wl ulgl gyt
e Avkdoz 9k (compressional)$aol A gt
¥ (transpressional)27 0 2 HlE|9S-S AMARSIAL 3
tHFig. 6). £3F o] Al7]e HE P50 FEHE
ARl sllFEm, FAlel AdEe) 2Ae B o
gt FAS §713 T FA AW XARA8 A
Al 9215 ¢ AdE u} A F29E
o] Pgo=M UF 71 2.5+1.0kban)e] FshF
A7 $EAoR sl Jeese) sHvdle F
Hoz 7] Az B 150+10 Ma) 233128
o] AFH oz YR oz FHd).

F) B2 olad XAz W] wel 7S
e FHoE dRsPletAe] FHEE wEt A6k
T YT IFAde o)) - A ERAE
w2} ATy FEade] wielEck(Fig. 3A). 28w, F
7] FE87304 AR 714 B BAle ) F
271 HE FAT §71880] FRIENSS Hdos
AA¥EE THChoi ef al., 2005a). ©)= R 3
Feo] FATAS} rHog AT 9o (Fig. 6),
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Fig. 6. Summary of the relationship among the magmatism, gold-silver mineralization, metamorphism and sedimentation in
South Korea and the mode of the Paleo-Pacific Plate during the Late Paleozoic and Mesozoic. Data compiled from
Maruyama et al. (1997), Choi et al. (2005a, 2005b) and Oh et al. (2005).

2§78 A0 Aukagol 4
EPJ?H—J Apr Aate

A= oF 55i15kbar)°] o %—‘d agi ES
A, E]_I A7) wely\He X <l
A7} #RAHe A Aol AH Exshs AMle
] AdelM g718 A& AzksidAE 7H
Zog AL gitt,

wloty] Brldehglol HEE AArt2eEel B4

[+

& A7) wWelA(eF 120 Ma) o)zt HLIE

N &l x] NNW weko g aleksir| wiskeck(Fg. 2).
ghitzol] g ofE g HYElie AlERe Al43
oz Sx3o g NE~NNE =ske] ek ko)
T A TR 2 953 $EAV AAE
I, B &Aoo R ByPoen o] <Yy £
X7t FE 87 @dstA BohOtoh and Yanai,

1996; Chough et al., 2000). oJ&igt Azte] A A
& syAduge] AR dAHEIAE gxEe HE
(brittle)=719] AAFAE 1PH 02 ARSI Qlth
aEy BAFEA 013 F7] Wer)(eF 90 Ma)E

ojEo] ojAt7] He) AUl AREelA AR}
Azpggro 7 wshgel wep EAdge] FEHE ©
AR Holgw, vlznl BAL gola st F
7] Welr1E]t X4zl AR shddFo] FutErh(Fig.
6). o) AAEA 2 AT A9 FAuiR|eia A
7] Wet7] AEFate tdEEY] M ¢ 544 H
Aol A3 A AR EAFAATEA )G F7] Wl
FR1Fe] shlete] ARl sl |(EAHET
AR FEHE T3 Fdelth

uuo]_7] = ____‘61-/\}__ i’él’:.g_/\-l r;]—.é.;:]] oﬂ.‘g:_%l-
T ©EA B AR MRS ue) ejEE gle
™(Fig. 3B), A7] welr] A zgo] LA 7|7k
(>100 Maywt} 37 #epr] sdgge] BE3i
AHY 7] (<100 Mapll Fsse A Hola Stk
(Fig. 4). 17] 9o}y shitzoME ¢1gd BAE F
Aoz Azte] A7} gl °d7ﬂ AdE BN
2A BAWGH A o %S4 HAzgo
Ak @30 RS, $7) B“°171 HEE:
AelMe gt ol uwhe) mlaepe] Wkt ?;
olsEEE AlTToEN FXFHoz ehle= A

=
(o3

=

i?-‘-H¢-K°\
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ABELe dour] 2 F4U4e] I B3l 3t
FAH)2) o)l wel FAFEUAe] HAFgol WYW
Zoz sHan). ot A7) W] FEEAE N
T= NNW ko 2 2h8-3F 738 7]Q18h (Fig.
6), AT FER| 9] WA lA N-S wake] Eriiche
A A $7) Wepr] mlavt #Y-EE wet #
Aozl Foldt NEFAF FA=AU.

T4 @AM E FEEAY T B3, &
ARA 9 53 3y, FeEAe] =2t F3h 2 B
AEA| 0] PAFAHS FAOR T o F3e} LS
F-2 Fort B, 54 H5AE wetk @
SEAY 9% F3 2 sg-EXEAY g 43
o), AAEAY RS ot B33 Fsrr 2
E3|A rhFig. 3B). W] B33 AT A
7ol 71181 2%l BA Al 3 2F
Aol me} FFuat ohel B f¥E 540 ¢
He AGS Holx Jow(Pak ¢ al., 2004; Choi ef
al., 2006), ol oA LA =ZRE FSRAQ] A3t
oFgel sdgatel Agjel #ER A2ule] Zpolof
njel F3eA F AES 7|9l AolE WS
Az FAA. Yopy] B¢ MxdME 5T F
ol Wl 23 Qg Ex|o| iAol A
H o]z} ekA7t HAFECHChai ef al., 2005b). $1E]
3 EXE 4oz Ay AR YA ETE Lol
UA 9 ASEYa FFF A FsaAY ol
R -AAGYo] e FHoleded HHE -
2o] FAE oz A H(Chot ef al., 2005b),
ol ATEHd Aol AAME AR HUSE A
dAE FReEH A BAE Boli UrkFig.
2). ke FRA oM FRAF AX 7] el
sPdgge) AFEUeH, oo ke F-234e A
AT g - gkt - B AY g |
g 78S BIthFig. 1. ol2id A7 AFsHolA
FAE B} 53 FE 23X Fele 29
ol AR sterAel xa)ld ZHA Hf=, 24
A FAFEYEUSA B, Ao deEs B4,
HAA B2 FAgto] T AAEE Holx 3

ZAY shiree] xZRlslaAd e HeE FeE2
WE5E7 A 3] Egjolor|Et A7 1SHAE F
Aoz Yehhe 343 §713H8 o5 (Fg. 5), thR=x
AbeE 9 ol guke wioml el 7118t £7)
FHel7lget AR APE §rIF A ZAE AR
F343largo] FutElE whH ) A7) Wely] Fgfol gt

BAY F2LER WA F7) Weplo] Helgol vet

[

- 949

e B34} s 8s ) ddE AR a-23siakgo)
AP HATHFig. 6). 712 AFE F-247A A
k- F% - W AQeM e | F43Ea 1)
o] F-2533lago| SR UrhFig. 3). ol$} 7
ol &t g ME Fele W) w<
ABol B A TE XNAFAERE 224347
go] oz I F-28 TN = B
Az B ofuE} FEEHE - 3 Aolghe

fe] opelsh BEE Pubmol XA TZeEe) W
sipye EFEEY B A DD 87148
53 WBE © OB BHBEEH > 5% 33
o5 BEY TELFED D $71AFAD
A5 olETEd BEE FRLFARDH D A
2] BAREARD > B3} SHEEED) > 7]
A (akht 2 S22 Aol st on, of
o] we Az PT $7wsle B 7]
ol 7\Qske] 7] Hel719h 5] weprlo) 2tz 4
ol AUFAL FYFoZA N2 TE §39 -
el EE & e M NFadde] FEH
3 s €.

Heb] FHAe F2 471870 Azl 84
A A FWRE ge} BIee T, T, o),
A<k oot Gkgah) BRADe] ol2} 2
F2Ae Hel wElsl 4%, 9%, B F90E 3
Hog WARE AP woly Yo, A7I%e) A
W B dusae) dvy FRdes 7B
2 4 Q) ol BAFRE AL Badw 3
Sege) Wzl T A S oL Jor, F
7] F27) AZPIGNW el GEel I e
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