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Geotectonic Movements and Metal Ore Deposits in South Korea

Shin, Byung Woo

Abstract

From the point of view of geological history, the land of South Korea is regarded as
the'subject of processes of the changes in formations of several geological blocks such as
Kyonggi massif, Yeongnam massif, Taebaegsan basin, Kyungsang basin and so on.
Through the long period of geological chronology, the present topography and geotectonics
have been formed by the complicate interactions of epirogenetic movements, magmatism,
orogenesis, differential vertical movements, metamorphism and sedimentation.

The reason of the crust movements mentioned above, is suppossed that the Pacific and
West Pacific plate have subducted directly or indirectly into the East Asia plate. This
fact can be endorsed by the results of the studies on the heat flow, gravity anomaly,
absolute age dating, tectonic lineation, lithofacies and the temperature of hot spring in
South Korea.

The formations of metal ore deposits as well as other geological processes can be
determined by the mechanical control of the plates and be divided into several systematic
patterns. The investigation of about 110 metal mines in South Korea shows the following
results.

(1) Plate boundary volcanic type is about 289%

2) Plate boundary plutonic type is about 44%

2)
(3) Intraplate sedimentary type is about 26%
(4)

4) Intraplate magmatic type is about 2%
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2. Orogenesis at plate sinks
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E) with continental crust at both plate margins
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Fig. 1. Plate boundaries (after, Morgan 1968)

------------ Accreting plate margins

1. Pacific plate 2. East Asia plate
4. Indian plate 5. African plate
7. Juan Ferandez plate 8. Nasca plate

10. American plate 11. Caribbean plate

Consuming plate margins

3. West Pacific plate (Philippine plate)
6. European Asian plate

9. Cocos plate

12. Antarctic plate
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Fig 2A. : Diagrammatic representation of inferred structure and process taking place in a subduction-related
oceanic island-arc system; no vertical exaggeration; note that distance from trench to volcano-plutonic complex.
in island arc is in excess of 100 km; modified from Dewey.

B, : Diagrammatic representation of inferred structure and processes taking place at a ‘subduction-related.
continental margin: modified from Hamilton.
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Fig. 3. Distribution map of granites and gold-silver metallogenic provinces in south Korea (after  Kim,
0,]J., 1970)
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Table 1. Alkali Contents in Andesite and Basalt

Andesite K, 0 1 NaO
Jaejudo Western part 1.73 3.68
n 1.02 3.62
” 1.92 4.02
Southern part 1.63 3.82
Northern » 1.62 3.53
Kyungnam | Milyang 1.73 3.75
» 1.68 3.57
Eonyang 1.85 3.92
Kyongsan 1.90 4.03
” 1.75 3.8
Basalt K,0 Na;O
Jaejudo Western part 1.15 2.62
Southern part 1.42 3.08
” 1.56 3. 67
Eastern part 1 101 2.95 °
Hanra Mt 1.01 3.79
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Phyllite, grey chlorite schist
Daehyangsan Group
Daehyangsan quartzite
Hyangsanri dolomite
Gyemyeongsan Formation
Biotite-quartzose gneiss, mica schists, limestone
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Table 2, Fig. 10 & #zto] EHJjo] negative ancamaly
F el Rel B2 2 ShE 9A ERHELE #F
Re Wn sh#gRRe] PRfEe o ERAtESE K
#o] o},

ol A& KREIEMES 4fi L ERELIEf BE
= glZle} Fig. 105} 7o) o2 @ BASHSE W
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a#x 2 447 HeEgARE A8 —HKfe=
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Table 2. Principal Facts at Gravity Stations

No | Latitude |Longitude | jib S | Bouguor
(m gal) | (m gal)
1 [35° 11.10{126 42. 70 15.8 -0.8
2 | #1880 24. 00 34.1 -7.8
3 |7 37.00 43.50 1.0 -2.0
4 | 7 48.10 54. 90 5.0 -2.7
5 17.40127  4.50 20.1 -3.6
6 19. 00 26. 20 13.7 -13.8
7 26. 90 20. 00 0.5 ~19.0
8 27.12 10. 60 36.7 -43.2
9 33. 80 39.90 63.3 -38.8
10 35. 40 29. 30 73.5 -26.5
11 41.10 41. 20 17. 5 -33.5
12 50. 00 15. 40| 31. 3 -26.1
13 56. 30 54.70 56.3 ~36.8
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Fig. 8. Structural map of central region of Korea

(After Kim, O.]. 1971)

Greenschist facies chlorite zone
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- Greenschist-amphibolite transitional facies ex .
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Fig. 9. Zone of metamorphic facies in the
Okcheon metamorphic belt
(after Lee, S.M. 1973)
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o | gt |Longicade] e A B,
(m gal) | (m gal)

14 (36 3. 60, 41. 50 42. 8 -28.0
15 15. 70, 13. 80 4.0 -3.7
16 33. 10 55. 30| 29. 6| ~-16.1
17 {37 49.50 20. 40 22. 0| -17.2
18 54. 90 53. 60| 32.3 -23.3
19 57. 50 31. 60 22. 6 -22.8
20 136 47.50(128 17. 20, 70. 2 -3.0
21 55. 20 18. 80 12. 0 -23.0
22 137 5. 20 30. 70, 10. 1 -11.2
23 8. 60 59. 30 96. 0 -11.7
24 16. 50 13. 20| 42. 6 -35.0
25 26. 00, 4.80 25.1 -21.3
26 38. 40 33. 20, 61. 0 -24.4
27 38 0. 90, 23. 10; 46.2 -14. 3
28 1. 30; 11. 20| 65. 6 ~20.5
29 13. 20| 2. 40 37.3 -18.5
30 18. 80 11. 00 68. 6 -7.2
- e

Fig. 10. Bouguor anomaly in South Korea
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kins #0] A #{bgEHES Plate tectonics o #3lo
e
5-2. &Bgkiknl Plate tectonics
BURe] o Feel EABKS St RES 1970
i 3-8 = Plate tectonics &} BBHAA stz o
WK HERYIERY, MER(LERLY AT B5EEd =
2 % olH & st mESA 2 vk Sawkins®:=
1972 48 FHILPEIK-E Plate tectonic regimeso] 2] 3]A]
#etel =l 2 H#EL plate o subduction 0 2 R



e wiEE SR

magma v} KEFERIC] ANAIS BHEST BEAFTOIA BUK
& ERAI =k, 28z 2 fEE Plate s o= ¥

aol, Fololnk &l A

Fe] RIRS

4

o}, #HKE ol# gt Sawkins 9 FRE FxEIA o

Stk 2] o
BRIR

g ¥l el

Table 3. Relation of Metallogenesis and Plate Tectonics
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AL faokEis)A ohS Table 39} 7o) pfistd =
SEHERS Mo 2 sto] RS &%

Type Subdivision Origin Country rock, Ore Deposits Distribution
Convergent | Submarine-volcanic | Interaction of metal | Andesite or felsic pyreclast- | Japan, Philippine
plate boundary j (Kuroko type) rich solution of ics. Rhyolite. Conformable
type J magmatic origin massive deposits

| with sea water
1 Volcanic Post-magmatic upper | Andesite or felsic pyroclastes. | Philippine, New
i crustal origin Rhyolite. Fissure filling faundland, Norway
i deposits
I i
¢ Plutonic (Cordilleran | Magmatic Calc-alkaline intrusives Peru. Chile, Andes.
| type) hydrothermal Fissure-filling deposits Canada, Central
solution. Subupper | Disseminative deposits America Japan,
crustal origin Zonal distribution Circum-Pacific island
Intra-plate Stratiform Sedimentary Shale-Sandstone, Alpine, Kuferschiefer
type Conglomerate etc.
Sedimentary deposits
Metasomatic deposits
Missippi valley Telemagmatic Limestone, (Carbonate rock) | Canada
Highly saline brine | Sedimentary deposits Mississippi-valley
Metasomatic deposits England
Magmatic Mafic intrusion Mafic intrusion Lopolithic Sudbury Canada
shape South-Africa
Divergent Spreading-center Hot brine pool Pillow basalt Q Cyplus
plate boundary | ridge |
type

5-3. el SEERNE

Saw kins o] g TAZ shel me 110fE5
71,72 %Eﬁ%

< Gfsd

. Plate boundary volcanic type

. Plate boundary plutonic type

HESFLRA A e wel
K] EH=ol 9z Cuffiol
TACE S| o,
o S/ & PR A
I el H#HS B o] Dechow,

Az

o] type el &3l AEE, WE,

%3l= Fig 119 7ko] BEA

2> RIE,
HEs

1 =9 BEL

2 #}Fig 14 5 Zo] 5~0%°]°f

Jensen™, Amstrong

1
2
3. Intraplate sedimentary type
4. Intraplate magmatic type
BEoE 4 den BARAA @l &
type v} spreading center type == {1t}
thooll & typeol B A FHMsl FEASALT
1. ‘Plate boundary volcanic type
110 ff SRS HES #HR Table 43 Zo
9] 30 fEgEK] o] typeo] otk MEMANLEE

PN

9% kuroko

#128%

izl 3R Wil —FBH

HHER A = New-
foundland, Norway, Arizona 26 o213k type 7} %
of Wrakshn sie,

2. Plate boundary plutonic type

110 BEHRILAP £ 449% <) 48 ESKILC] o] Fo) <3
Bkl 23 fissure-filling vein o] :34r0] o},
WEk EFS —Zel

meteoritic

Philippine, Northern California,

N origin
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Table 4. Plate Boundary Volcanic Type
. . . . Mineral
No. Mine Metallogenic period Country rock Ore deposits commodities
1 |} Dongsung Cretaceous Andesite Fissure-filling Cu, Au, Ag
(Kyungnam) (Kyungsang system)
2 | Kuryong () <// Masanite Andesite | Hydrothermal ”
") ‘
3 | Kusam (#) " Chert, Andesite Fissure-filling Cu, Pb. Zn
()
4 | Sinhung (») ”- Andesite " ”
()
5 | Samsan () ” " ” Cu
(n)
6 | Kyongsan Cretaceous Andesite, Tuff Fracture-filling ”
(Kyungbuk) (Kyungsang)
7 | Samrang () ” Tuff, Agglomerate | Fissure-filling ”
(n)
8 | Kyongbong ” Andesite " ”
(Kyungnam) ()
9 | Sungryong (7) Cretaceous Metamorphesed Fault filling ”
(Kyungsang system)| Andesite :
10 | Kwanggu (#) ”n ” Fissure-filling ”
11 | Cholma (#) Late Cretaceous Andesite, Fault-filling’ ”
Early Tertiary Volcanicrock Fissure-filling
12 | llkwang (#) Cretaceous Tuffaceous rock Fissure-filling Au, Ag, Cu
13 | Haman (#) ” Hornfels " "
14 | Masan (#) Late Creataceous Andesite, Fault-filling Pb. Zn
Early Tertiay Volcanic rock Fissure-filling
15 | Kimhae () ” T ” Fe
16 | Mulkum () " ” Fissure-filling "
17 | Dalsung n Andesite, Porphyrite " Au, Ag,
(Kyungbuk)
18 | Kyonju Late Cretaceous Rhyolite, Slate Fissure-filling Mn
(Kyungnam) Early Tertiary
19 | Kangsuk (») Late Cretaceous Andesite Fissure filling Cu
Early Tertiary ‘
20 | Kosong (#) " ” ” "
21 | Doedok () ” ” " ”
22 | Mudung Cretaceous Lava ” Au, Ag
(Chungnam)
23 |Bupyoug Jurassic Rhyolite ” Au, Ag, Cu, Pt
(Kyonggi)
24 | Tongyung Late Cretaceous Andesite, Fault-filling Cu
(Kyungnam) Early Tertiary Voleanic rock Fissure- »
25 | Maeri (#) Cretaceous Andesite Porphyry | Fissure-filling Fe
(Kyungsang) (magnetite)
26 | Dongrae (n) Vi Andesite Net work vein "
27 | Sonchi () ” Andesite, Hornfels | Fissure-filling ”
28 | Kyongnam () ” Andesite Hydrothermal ”
29 | Sungchi () Cretaceous " Net work vein "
30 | Busan () Cretaceous " Fault-filling "

(Kyungsang)
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Table 5. Plate Boundary Plutonic Type
. . 1 . iod c K Ore deposit Mineral
No. Mine Metallogenic perio ountry roc re deposits commodities
1 | Hongchon Trissic-Early Granite . Fissure-filling Au, Ag
(Kangwon) Cretaceous Schist, Gneiss
2 | Chonan (Chungnam) ' 1 ” i 1
3 | Sulchon (#) " " ” ”
4 | Sunchon (Jonnam) ” " ” "
5 | Kwangyang () " ” ” ”
6 | Hapchon (n) " ” ” ”
7 | Mukug Pre-Cambrian Granite-gneiss 7 ”
(Chungbuk) Granite
8 | Kubong 1" Granite-gneiss, Schist] ” ”
(Chungnam)
9 | Dokum (Jonnam) ” Felsic Porphyry Fracture-filling ”
10 | Kyolsong ” Augen gneiss ” ”
(Chungnam)
11 | Kumkok () ” Hornblende-schist ” "
12 | Samchong (Kyunggi) ” Crystalline schist 1" "
13 | Samhwangak " Granite-gneiss ” ”
(Chungbuk)
14 | Sinheung Jurassic~ Granite " ”
(Chungnam) Cretaceous
15 | Okman () Cretaceous Granite, Gneiss, 1" ”
Porphyry
16 | Yenju (Kyunggi) " Granite 1 ”
17 | Mujang (Chungnam)| Pre-Cambrian Granite, Gneiss n ”
18 | Wolyu (Chungbuk) | Cretacous Quartz-porphyry Fissure-filling "
19 | Imchon (Chungnam){ Pre-Cambrian Granite-gneiss. ” ”
Granite
20 | Palgong (Jonbuk) Pre-Cambrian Granite-gneiss Fissure-flling Au, Ag
21 | Chongwol (Jonnam) " Porphyroblastic ” ”
gneiss.
22" '| Dongjom Middle-Cretaceous Granite-diorite, ” ”
(Kyungnam) Quartz-porphyry
23 | Dopyong  (#) ” Felsite, Porphyry ” ”
24 | llkwang () ” Granite-diorite, 1 ”
' Diorite
25 | Masan (n) ” Chert, Granite- ” ”
diorite
26 | Kaya () " Granite-gneiss, ” "
Felsite
27 | Nokdong (Jonnam) " Daedo-granite ” ”
28 | Sambo (Chungbuk) | Late-Jurassic Early: | Gneiss ” ”
Cetaceous
29 | Subok (Chungnam) | Cambrian Quartz-porphyry 1" ”
30 | Haman (Kyongnam)i Cretaceous Granite, Diorite " ”
31 | Yuchon (Kangwon) | Late-Jurassic Early- | Daebo-granite ” W, Mo
: Cretaceous
32 | Dachwa (Chungbuk) 7" ” ” ”
33 .| Pyonghae ” ”
(Kgungbuk) " "
34 | Kochang (#) ” ” " ”
35 | Ulchin () ”

124
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No. Miqe Metallogenic period Country rock Ore deposits cogxllil::l?tlies
36 | Changsu - (#) Cretaceous Granite E Fissure filling W
37 | Dansan (Chungbuk)| Pre-Cambrian Granite-gneiss | ” "
38 | Samduk (Chungbuk)| Cretaceons Granite " 1%
39 | Samyul sobo " ” " W, Mo
(Kyungbuk)
40 | Kunwi () Cretaceous Granite " Pb, Zn
41 | Namsun (Kyungnam) ” Granite-diorite " "
42 | Darak (Kyungbuk) | Pre-Cambrian Granite, Granite ”. "
diorite '

43 | Yongdae (Jonbuk) " Granite " ”
44 | Sukdam (Kangwon) ” Granite gneiss " "
45 | Kyoungin(Kyunggi) ” Gneiss Concentration ”
46 | Sewon (Kangwon) ” Porphyroblastic Fissure-filling Fe-

_ gneiss |
47 | Okchon (Chungbuk)| Pre-Cambrian Granite | Metasomatic Fe.

‘ Quartz porphyry Quariz vein ”

48 | Okdo (Kyungbuk) | Cretaceous Granite i

7T Bon BRM Aol vt o] RAMS
Hg 2 & gle Ao= BobA host rock 9 Ry =
T 2AEG 23 A BRE A2 ERdd

magma } 128 HEBUHE LY BELRGURE W
WA A5 o] Hel masty] W Eohi
THE EES Fol or)e LFAA = sub-strati-
form type ¥}z el Ao] iz B 12 ESELo)
Q7o e KifRsel Wb, U8, HEEB
Aol HSAaget.

5%2/5% o] $E)-e Dechow 9} Jenseno] =43 u}ol
ol o iige] MES Wor HmHgkLS BHES H
BHES 5% A5 Fig 143} o] £4% -38~0. 5%,
4.0~1.5%°] A},

b) Mississippi : valley type

42 Pre-Cambrian shield & g ﬂ‘f; carbonate
rock %ol o M| PkES] EANA o pukkel
5. Canada ©] Pine point $§5K, 3£ Pennine #g5H
YEE o] Bl 3o},

Fluid inclusion BH%E= o] | SHKSS HBERYIE
% saline brine @ alkaline magmatic rock g} =3 &t
W7 L= Aoz guiA gl

EVER) 1108 SmskkP &9 150 $ilio] o)
Hell gte] MERE k¥4 o] Pre-Cambrian o]}
Cambrian ffo] 43tz e HREM 2, M
BEsiet JlsFRlel St Qe S%/S*9) mE
2 Jensen*} Salomon® &50) =& whe} o] = iE
ol 4338 Ytk Pb, Zu, Cu, Fe ZHHEo] o] Hoj

X Fe MPb,Zn ®OW, Mo @Cu A Nj Co -

Fig. 13. Map showing distribution of mine of
intraplate sedimentary type and
intraplate. magmatic type.
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Table 6. Intraplate Sedimentary Type

BmOW W

Mississippi valley type (1~15)

Stratiform (16~27)

”

"

. . . . Mineral
No. Mine Metallogenic period Country rock Ore deposﬁs commodities
1 | Susan (Chungbuk) | Cambrian Limestone Sedimentary origin Fe
(Limonite deposits)
2 | Pochon (Kangwon) ” Calcareous rock Contact metamorphic ”
3 | Jongson (n) Jura-Early Limestone Sedimentary origin "
Cretaceous
4 | Okdong (n) Permian ” Sedimentary origin, "
Residual
5 | Samhwa (») Cambrian (Josun ” Metamorphic ”
system)
6 | Kusari () ” () ” Sedimentary origin ”
7 | Munung  (#) Cambrian ”" Ore bed "
8 | Dongnam (#) " " Metamorphic ”
9 | Keodo (n) ” Limestone Shale Sedimentary origin ”
10 | Uam (n) Cambrian-Ordovician| Limestone Metasomatic Fe
11 | Muju (Jonbuk) Cambrian ” Contact metamophic ”
12 | Ulsan (Kyungnam) " ” Sedimentary origin ”
13 | Boksu (Chungbuk) | Cambrian (Josun ” Fissure-filling "
system)
14 | Jesamok  (») ” ” Metasomatic ”
15 | Yongkok () Cambrian (Pyung ” ” Pb, Zn
an system)
16 | Daegok (Kangwon) ” Shale. Sandstone Ore bed "
17 | Yulgok (n) 1" " oo "
18 | Yongwol = (n) Paleozoic Slate, Sandstone ” ”
19 | Samchok (Kangwon) | Paleozioc Slate. Sandstone Sedimentary origin+ Fe
: Dynamo-metamophic
20 | Subok (Kng) (#) | Cambrian ” Sedimentary origin "
21 | Sosan (Chungnam) | Pre-Cambrian Meta-Sediments Sedimentary origin+ "
Dymamo—
metamophic
22 | Chungiju ” Meta-Sediments % "
(Chungbuk)
23 | Samjong ” ” ” "
| (Kyungnam)
24 | Kunbuk  (#) ” ” ” ”
25 | Yongdok " n ” "
| (Kyungbuk)
26 | Koljiri (Kangwon) | Cambrian (Josun Shale Fissure-filling Au, Ag
System)
27 | Suryu () ” ” ” "
Table 7. Intraplate magmatic type
28 | Kumhwa(Kangwon) | Jura~Early Basic rock Magmatic Ni, Co ‘
Cretaceous differntiation
29 | Wolak (Chungbuk) Basic Intrusive rock

1
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Table 8. $%2/S* Values of Sulphide Minerals

Mine Sample No Sz /834 (%o)

. Kurhong = | Cp, —4.8
‘ CP, —2.2
CP, —3.6
Cp, —0.5
SP, ) —5.3
Sp, —3.7
SP, —4.6

SP, —2.1
Dongjom SP, +0.1
i SP, +0.9
SP, —0.3
SP, +0.4
Mugug CP, —1.1
Cp, —1.5
CP, —1.2

. CP, | —20

Mulgum » Cp, —4.3
Cp, ~2.5
Cp, —2.1
CP, ~—0:3
Hkwang | Cp,. —3.8
i cp, —4.3
cp, ~2.8

CP, —0.5.
Chiingiju SP, —~4. 1
SP, —1.8
SP, —2.6
Sp, —2.3
Cp, —3.6
Cp, +0.3
CpP, —-0.8
CP, —1.5
Youngduk : SP, —4.1
- Sp, | —17
S, | -L5

s, | —o01

CP : Chalcopyrite

8P : Sphalerite »
A SEREE 2 BET RRS Koz slgeo.
o BUESILU] B S/SHLHe stdenzE T
S HEY RS dodw oz Zmumid HA
fluid inclusion, Se/S, S%2/S%, Na/K %9 FE &
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