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K- Ar Ages of Mineral Deposits in the Gyeonggi Massif

Hee - In Park, Ho Wan Chang, Myung Shik Jin

Abstract : K- Ar ages were determined on gangue and wallrock alteration minerals from

twenty metallic mineral deposits in the Gyeonggi Massif. Beryl deposits give the age of 185

Ma, whereas tungsten - molybdenum deposits reveal two different age groups such as 172~
156 Ma and 91~86Ma. Lead - zinc deposits and gold - silver deposits yield the ages of 160

Ma and 71~197 Ma, respectively. Mineralization ages for each genetic type of deposits in

the Gyeonggi Massif can be summarized as follows; pegmatite deposits, 185 Ma; skarn
deposits, 156~160 Ma; hydrothermal deposits, 71~197 Ma. Present results together with

data previously reported reveal that rare earths, tungsten-molybdenum, base and precious

metal deposits in the Gyeonggi Massif were formed in Jurassic and Cretaceous time with a
genetic relationship to the Daebo and Bulguksa felsic igneous activity.
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Fig. 1. Map showing simplified geology and location of K-Ar dated samples in Gyeonggi massif.
1; Danrok, 2; Guseong, 3; Daegeumsan, 4; Jeil, 5 Gapyeong, 6; Garisan 7; Dongyang
Hongcheon(North), 8 ; Dongyang Hongcheon- (South), 9; Munhyeon, 10; Samchang,

115 Daenam, 12; Sadang, 13; Namyang, 14; Seongan, 15; Mugeuk, 16 Cheongpung,
17; Gongjudaegeum, 18 ; Cheongyang, 19 ; Seog- seong
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Table 1. Geology, mineralogy and wallrock alteration of K-Ar age dated ore deposits in the Gyeonggi massif.

Mine No. Mine Commodity Genctic type Wall rock From of Ore Associated Gangue mineral Wall rock Age-dating  [ocation
of ore deposits ore mineral mineral  minerals Alleration mineral  Nat'l grid
1. Danrog Be, Nb, Ta Pegmatite Gr. vein ber. col ex. xe. at. mz. qt. feld. mus. bi. bi. 2298/5150
2. Guseong W, Mo Skarn Mica-Sch. LS. lense slt. mb. wi. po. cp. py. amph. cpx. ga. cp. col. Skarnization ph. 2295/4822
3. Daegemsan Au, Ag Hydrothermal Gr. Gn. vein el. py- po. qt. mus. chl. ser. Sericitization mus. 2351/4780
4, Jeill Au, Ag Skarn Banded Gn. Is. po. py. Cp. bi. 2354/4734
Hydorthermal
5. Gapeong Au, Ag Hydrothermal Bandend Gn.  vein el Py €p. qt. mus. chl. fl. Sericitization mus. 2498/4900
6. Garisan W, Mo Hydorthermal vein wi. slt. md. py asp. cp. be. qt. mus. fl. col. Sericitization mus. 2835/4875
7. Dongyang Au, Ag Hydrothermal Bi-Gn Gr-Gn. vein el. Py qt. col. ank. Sericitization ser. 1202/4880
Hongcheon (N)
Dongyang Au, Ag Hydrothermal Bi-Gn vein el. PY. asp. qt. col. ank. Sericitization ser. 1211/4863
Hongcheon (S)
8. Baegu N) Au, Ag Hydrothermal Por-Gr. vein el Py qt. col. Sericitization ser. 1188/4814
9. Munhyeon Au, Ag Hydrothermal Por-Gr. vein el. qt. Sericitization ser. 1208/4781
10. Samchang Au, Ag Hydrothermal Bi-Gn. vein el. cp. DY qt. mus. ser bi. chl. Sericitization mus. 2635/4381
11. Daenam Au, Ag Hydrothermal bi-gn, bi-sch vein el. py. PO. CP. qt. mus. kf. ser. Sericitization mus. 2432/4351
12. Kuanag W Hydrothermal Gr. vein wi. py. asp. ¢p. sl. qt. fl. mus. Sericitization mus. 1990/4411
13. Namyang W Hydrothermal Gr. vein wi. PY. ¢p. gn. mb. qt. mus. Sericitization mus. 1874/4112
14. Seongan Ph, Zn Skarn Cale-Sch. lense, vein gn. sl po. cp. py. asp. amph. cpx. mus. Skarnization —mus. 1321/4219
Hydrothermal
15. Mugeug Au, Ag Hydrothermal Gr-Di. vein py. asp. sk gn. cp. qt. col. fl. il. chl. Sericitization 2525/3865
4 Ag-Ss  po. tt. tn. arg. Chloritization
16. Cheongpung W Hydrothermal Bi-Gn, Gr vein wi. slt. py. gn. sl. mb. qt. col. fl. mus Sericitization 2332/3346
17. Gongju-daegeum Au, Ag Hydrothermal Bi-Gn, Sch. vein el. y. sk qt. Sericitization 2056/3305
Chloritization
18. Cheongyang W Hydrothermal Bi-Gn, Gr. vein wi. ¢p. py. po. sk gn. gt. sid. ka. ser. fl. re. Sericitization 1882/3176
bis. mb. slt. col. Argillization
19. Seogseoung Au, Ag Hydrothermal Gr. vein el. Y. gn qt. Sericitization 1984/3045

Chloritization
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Abbreviation : Gr: granite, PorGr : Porphyritic granite, Gd : Granodiorite, GrGn : granite gneiss, BiGn : biotite
gneiss, Sch: Schist, Ls : limestone, ber : beryle, col : columbite, ex : euxenite, xe : xenotime, at: autonite, mz :
monazite, slt: scheelite, wf: wolframite, mb: molybdenite, el: electrum, Ag: native silver, arg : argenite,
Ag-Ss: Ag-Sulfursalt, py: pyrite, po: pyrrhotite, cp: chalcopyrite, asp: arsenopyrite, gn: galel.'ta, s!:
sphalerite, tr: tetrehedrite, tn: tennantite, bis: bismuthnite, qt: quartz, feld: feldspar, mus : muscovite, bi:
biotite, chl: chlorite, amp: amphibole, cpx: clinopyroxene, ga: garnet, ep: epidote, cal: calcite, ank:
ankerite, sid : siderite, rc: rhodochrosite, fl: fluorite, ka: kaolinite, ph: phlogopite

Table 2. K-Ar ages of minerals from Ore deposits in Gyeonggi Missif.

No. Mine Sample age-dated mineral and occurrence K(%) “Arrad “Ar rad Age(Ma)

No. 10(mol/g) (%)
1. Danrog D-1 Muscovite in pegmatite 6.81 2.297 86.18 184.72+4.93
2. Guseong Gu—1 Phlogopite from vug in skarn 3.14 1.730 70.17 155.54 +1.29
3. Daegeumsan Dgs—1 Muscovite from altered zone 5.97 1.932 72.72 153.13+7.92
along quartz vein
4. Jeil Je—1  Biotite from altered zone 4.91 1.377 78.41 154.84 +9.42
along vein contact
5. Capeong Gp—1 Muscovite from quartz vein 7.72 2.780 95.12  196.54+15.6
Garisan Ga—1 Muscovite lace along quartz vein wall  8.21 2.575 97.22 172.35+2.52
7. Dongyang  Do—N Sericite from altered zone along 8.21 1.667 62.74 113.41+1.35
Hongcheon vein contact at north deposits.
Dongyang  Do—S  Sericite from altered zone 10.1 1.413 51.66 78.90+1.35
Hongcheon along vein contact.
8. Baegu (N B-1 Sericite from altered zone along vein 6.91 1.274 56.11 103.29+1.73
contact at south Deposits
9. Munhyeon M-1  Sericite from altered zone 7.54 1.248 77.08 93.01+4.39
along vein contact.
10. Samchang  Sc—1  Muscovite from altered zZone 8.00 2.416 89.03 166.24 +5.03
along vein contact
11. Daenam Dn—~1 Muscovite from altered zone along 7.78 2.202 79.05 156.22 +1.66
pegmatite quartz vein contact
12. Kuanag Ka—-1 Muscovite from altered zone along 8.77 2.497 93.25 157.12+1.75
vein contact.
13. Namyang Na—1 Muscovite along vein contact 8.18 2.521 96.44 169.49+2.77
14. Seongan Sg—~1 Muscovite from altered zone along 6.89 1.995 66.81 159.68 +4.38
hydrothermal vein contact
15. Mugeug Mu-1 Sericite from altered zone 6.68 1.260 81.27 105.66 +4.94
along vein contact
16. Chengpung Cp—1 Muscovite laced along vein contact 8.34 1.347 69.04 90.80+2.08
17. Gongju- Gj~1  Sericite form altered rock 5.53 1.104 80.64 111.57+2.53
daegeum fragment in vein
18. Cheongyang Cn—1 Sericite from vug in vein 6.86 1.049 93.22 86.06 +2.35
19. Seogseong  Se—1  Sericite from altered zone 6.41 0.801 58.49 70.65+2.96

along vein contact
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(columbite), +A4lvko] E(euxenite), Al e}y
(xenotime), Evkzlo]E, 2B to] E(autonite) 59
Ago] nusl vl YeH(ER, 1944).
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$Este] 2wl Table 13+ ek o5 HKS HKEHIZ
Bl Au-Ag#iRe] 12, WE= W-Mo #IKe| 6, Pb-Zn
ko] 1, BedfkiKol 1fEo]c}.

K-ArEIRRIE

Previously reported K-Ar ages of minerals from ore deposits in Gyeonggi massif.

No. Mine Commodity Age dated mineral K-Ar ages(Ma) Reference

20. Homi Au, Ag Sericite from altered rock 158.0+3.0 Shimazaki et. al., 1986
fragment in vein

21. Cheonbo Au, Ag Muscovite from quartz network 153.0+3.0  Shimazaki et. al, 1986
in pepmatite

22. Namchang Au, Ag Sericite from altered rock 29.0+3.0  Shimazaki et. al, 1986
fragment in vein

Mugeug Au, Ag Sericite from altered rock 98.0+2.0 Shimazaki et. al, 1986

fragment in vein

23. Imcheon Au, Ag Sericite from altered wal rock 108+2.0  Shimazaki et. al, 1986

24. Geumam Au, Ag Muscovite from altered zone 149.8+3.3 Park N.Y.et. al, 1986
of vein contact

25. Bongwha Au, Ag Museovite from vein 145.2+3.3 Park N.Y.et. al, 1986

-26. Taechang Au, Ag Muscovite from transition zone 155.6+1.6 Park N.Y.et. al, 1986
of vein contact

27. Boryeon Ay, Ag Muscovite from altered zone 146.2+15 Park N.Y.et. al, 1986
of vein contact

28. Ilbo Au, Ag Muscovite from altered. zone 137.9+9.9 Park N.Y.et. al, 1986
of vein contact

29. Samguang Au, Ag Sericite from alteration halo 127.1+28 So. C. S. et. al, 1988

30. Okbong Au, Ag Muscovite from alteration halo 88.2+3.7 So. C. S. et. al, 1987

31. J'eoneui Au, Ag Sericite from alteration selvage 93.8+2.0 So. C. S. et. al, 1987

32. Bupeong Ag, Sericite from altered zone 137.0+7.0  Seo. 1985
Adularia from altered zone 137.0+7.0  Park H. . 1985(unpublished)

33. Garisan Ww. Muscovite from ore vein 170.98 +3.64 Kim et. al., 1986
Muscovite from quartz 170.0+5.0  Shimazaki et al., 1987
vein and greisen

34. Cheongyang W. Sericite in quartz vein 85.9+2.7 Shimazaki et. al, 1987
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Fig. 2. Histogram showing K-Ar ages of ore deposits in Gyeonggi massif.
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Table 4.  Geochronolongical data of the igneous and metamorphosed igneous rocks in the Gyeonggi
massif.
No. lithology location method whole rock age reference
or mineral (Ma)
1. Biotite Gr.  Yeongog(1675/4813) K—Ar biotite 148 Kim. 1971
aesan area

2. ” Gujeong(1968/4713) K—Ar biotite 156 Kim. 1971

Gangreung area
3. ” Pocheeon area K—Ar w.r 165 Ueda, 1968
4, ” Euijeongbu area K—Ar K-feld 157 Kim, 1971
5. ” Seoul area Rb—Sr w. r. 160 Park, 1972
6. ” Bulamsan B Rb—-Sr 202 Ueda, 1968
7. ” Seoul(1917/4604) F.T.D. apatite 78.3+£6.0 Jin et al., 1984
8. ” Seoul(1967/4555) F.T.D. apatite 73.4+5.1 Jin et al., 1984
9 ” Seoul(2028/4545) F.T.D. apatite 61.4+4.3 Jin et al., 1984
10. ” Seoul(2071/4543) F.T.D. apatite 50.9+2.8 Jin et al., 1984
11. Two mica Gr. Gwanagsan K—Ar muscovite 171 Kim, 1971
12. Biotite Gr. Bupyeong quarry K—Ar muscovite 164 Kim, 1971
13. Biotite Gr. Bupyeong Geomasan K—Ar muscovite 148+7 Seo, 1986
14. Rhyolite Bupyoung Cheolmasan K—Ar w. r 12146 Seo, 1986
15. Granitic Gn. Yeasan(1879/3502) K—Ar 2418 Seo, 1986

Daeheung area
16.  Granite Gn. Yesan(1879/3372) K—Ar 1345 Seo, 1986

Daeheung area
17.  Granite Gn. Yesan(1923/3391) K—-Ar 1409 Seo, 1986

Daeheung area
18—1. Biotite Gr. Sogcho(1649/5201) K—Ar t.pi 90.0+£0.6 Choo et al., 1982
18—2. ” Sogcho(1649/5201) K—Ar biotite 86.6+1.0 Ferrara et al, per com.
19—-1. ” Sogcho(1659/5158) Rb—Sr t.pi 194.0+6.3 Choo et al., 1982
19-2. ” Sogcho(1959/5158) K—Ar biotite 170.0+9.0 Ferrara et al,, per com.
20. ” Sogcho(1630/5068) F.T.D. apatite 52.3+4.1 Jin et al., 1984
21—1. ” Seolag(1553/5082) Rb—Sr t.pi. 129.0+1.4 Choo et al., 1982
21-2. ” Seolag(1553/5082) K—Ar bioite 129.5+6.5 Ferrara et al,, per com.
21-3. ” Seolag(1553/5082) F.T.D. apatite 45.0+5.4 Jin et al.,, 1984
22—-1. ” Seolag(1489/5099) Rb—Sr t.pi 71.0+0.5 Choo et al, 1982
22—2. ” Seolag(1489/5099) K—Ar biotite 91.1+4.5 Ferrara et al, per com.
22-3. ” Seolag(1489/5099) F.T.D. apatitc 57.41+6.6 Jin et al.,, 1984
23. ” Seolag(1477/5106) K—Ar biotite 82.6+4.0 Ferrara et al, per com.
24—-1. ” Seolag(1453/5116) Rb—Sr t.pi 123.0+£0.1 Choo et al., 1982
24—2. ” Seolag(1453/5116) K—Ar biotite 86.0+4.0 Ferrara et al., per com.
24—3. ” Seolag(1453/5116) K—Ar biotite 100.1+5.0 Ferrara et al., per com.
24—-4. ” Seolag(1435/5116) F.T.D. apatite 62.5+3.8 Jin et al., 1984
25—1. ” Ganreung(1785/4967) Rb—Sr t.pi 173.0+0.4 Choo et al., 1982
25—2. ” Ganreung(1785/4967) K—Ar biotite 163.5+8.2 Ferrara et al., per com.
25-3. ” Ganreung(1785/4967) F.T.D. apatite 46.1+4.4 Jin et al., 1984
26—1. ” Ganreung(1898/4750) Rb—Sr t.pi 176.0+1.4 Choo et all., 1982
26—2. ” Ganreung(1898/4750) K —Ar biotite 168.8+2.2 Ferrara et al, 1984
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26—3. ” Ganreung(1898/4750) F.T.D. apatite 46.8+24 Jin et al., 1984
217. ” Chuncheon area Rb—Sr w. r. 205.0+5.0 Jin et al., 1986
28. ” Chuncheon(2595/4852) K—Ar biotite 167.8+3.8 Jin et al., 1986
29. ” Chuncheon(2650/4915) K-—Ar biotite 169.6 +3.8 Jin et al., 1986
30. ” Chuncheon(2689/4860) K—Ar biotite 166.0+3.7 Jin et al., 1986
31-1. ” Bongpyeong(1373/4482) Rb—Sr biotite 114.0+0.7 Choo et al., 1982
31-2. ” Bongpyeong(1373/4482) K—Ar biotite 160.9+8.0 Ferrara et al., per com.
31-3. " Bongpyeong(1373/4482) F.T.D. t.p.. 76.0+4.2 Jin et al., 1984
32. ” Seosan area Rb—Sr w.r. 179.8+1.1 Choo et al., 1982
33—-1. ” Janghowon(2446/4160) Rb—Sr t.p.. 168.0+0.7 Choo et al., 1982
33-2. " Janghowon(2446/4160) K—Ar biotite 153.5+7.7 Ferrara et al., per com.
33-3. ” Janghowon(2446/4160) F.T.D. apatite 545+3.7 Jin et al, 1984
34. ” Taechang K—Ar biotite 93.2+2.1 Park et al, 1986
35. ” Boryeon K—Ar biotite 147.0 Park et al., 1986
36. ” Jincheon area Rb—-Sr w.r. 194.1+18.3 Choo et al., 1979
37. ” Cheongju area Rb—Sr w.r. 146.3+ 2.8 Choo et al., 1979
38—1. ” Daejeon(2309/3204) Rb—Sr t.p.i. 190.0+1.4 Choo et al., 1982
38—2. ” Daejeon(2309/3204) K—Ar biotite 1185+7.5 Ferrara et al., per com.
38-3. " Daejeon(2309/3204) F.T.D. apatite 54.5+3.1 Jin et al., 1984
39-1. ” Daejeon(2352/3093) Rb—Sr t.p.i. 175.04+2.1 Choo et. al, 1982
39-2. ” Daejeon(2352/3093) K—Ar biotite 150.94+7.5 Ferrara et al., per com.
39—23. Biotite Gr. Daejeon(2358/3093) F.T.D. apatite 54.5+3.1 Jon et al.,, 1984
40—1. Gabbroic Di. Daejeon(2358/3086) Rb—Sr t.p.i. 170.0+4.9 Choo et al., 1982
40—2. Gabbroic Di. Daejeon(2358/3086) K—Ar biotite 148.2+1.8 Ferrara et al., per com.
41—1. Biotite Gr. Daejeon(2368/3078) Rb—Sr t.p.i 163.0+4.9 choo et al., 1984
41—-2. ” Daejeon(2368/3078) K—Ar biotite 154.1+7.7 Ferrara et al, per com
41-3. ” Daejeon(2368/3078) F.T.D. apatite 60.1+5.1 Jin et al., 1984
42. " Sambong mine area K—Ar biotite 177.3+3.6 So et al., 1984
43. Granodiorite Sambong mine area K—Ar muscovite 163.6+3.3 So et al, 1984
44. Two Mica Gr. Garisan mine area K—Ar muscovite 169.9+3.8 Kim. Y. D. et al 1986
45, Birtite Gr. Seonggeo mine area Rb—Sr t.p.i. 125.8+1.8 So et al. 1987
46. Two Mica Gr. Okbong mine area Rb—Sr t.p.. 155.5+0.7 So et al. 1987
47. Biotite Gr. Okbong mine area Rb—Sr t.p.i. 16241409 So et al. 1987
48. Biotite Gr. Samguang mine area Rb—Sr t.p.i. 122.8+4.1 So et al. 1988
Abbreviations : t.p.i : two point isochron with Rb—Sr isotopic data of biotite and whole rock analysis.
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