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Sr-Nd-Pb Isotopic Study of the Ogcheon Amphibolites

Kwang-Sik Lee* and Ho-Wan Chang**

ABSTRACT : Sr-Nd-Pb isotopic results are reported for the Ogcheon amphibolites from the central part of the
Ogcheon Belt. Rb-Sr and Pb-Pb whole rock isotope data plot greatly scattered in the isochron diagrams due
to later alteration or metamorphism, whereas the Sm-Nd whole rock isotope data define a linear array with
an age of 1270+220 Ma (15). Considering several geochemical features of the amphibolites, the 1270 Ma
linear array may be not a true but an apparent mixing isochron due to source heterogeneity.
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Fig. 1. A simplified geologic map of the central Og-

cheon Belt and sample locations for Sm-Nd isotope

data. A, Ogcheon-Boeun area; B, Munkyeong-Gaeun

area; C, Chungju-Hwanggangri area.

Fol H7% sht, Fell mebe A7 ol A2 EA
5o} Si71= sieh md 2o ofdte] 73 Bt Hey
7h BRE Aoz yHo] At $HFT A #F
e e #d7E, 44 el BYEAEY 39
B, 594-444 SoR 748 ddxH] M9 7}
Agells BasE 3 22ia shdsde] SAE HoFE
3B A (Lee, Chang, 1155 v|d®)s SH49A
BN w55 W neid o, SHFP ¥ 4
Aghe dge dARgAdel #Y F2 &3t A

3719 gAo] Bt
Az ¥ o oy
ZHdetel F994 BAE glste] I BE A GelA

WA we wx ge AYAT 294 ARES
AASGc. AA RS 94 BA A o

Az

Table 1. Sample locations.

National Grid Map Sheet
Sample (iat./long.) (1 : 50,000)
Ogcheon-Boeun area
OB12 317.5/266.3 Boeun
OB23 321.3/269.2 Chongsan
OB25 321.8/269.6 Chongsan
0B33 310.1/262.2 Ogcheon
OB35 309.8/262.6 Ogcheon
0B48 310.5/261.0 Ogcheon
OB64 308.9/266.1 Ogcheon
0B65 309.1/262.7 Ogcheon
0OB66 312.1/259.6 Ogcheon
OB71 315.5/263.6 Boeun
Munkyeong-Gaeun area
MG1 350.0/110.1 Yongyuri
MG4 350.5/109.8 Yongyuri
MG6 352.0/112.3 Hamchang
MG11 353.4/116.8 Munkyeong
MG24 353.9/116.7 Munkyeong
MG26 354.9/116.8 Munkyeong
MG28 354.4/116.7 Munkyeong
MG29 354.1/116.7 Munkyeong
MG30 356.0/115.0 Munkyeong
MG35 357.9/118.6 Munkyeong
MG44 357.5/117.9 Munkyeong
MG50 358.5/114.4 Munkyeong
MG59 355.8/116.9 Munkyeong
Chungju-Hwanggangri area
CH3 377.3/121.5 Hwanggangri
CH7 377.4/127.3 Hwanggangri
CH12a 383.6/121.7 Hwanggangri
CH12b 383.6/121.7 Hwanggangri
CH14b 381.4/122.6 Hwanggangri
CH16 381.5/122.1 Hwanggangri
CH18 377.7/128.3 Hwanggangri
CH19 377.6/128.2 Hwanggangri
CH21 377.5/128.2 Hwanggangri
CH23 381.3/122.8 Hwanggangri
CH39 381.5/122.0 Hwanggangri
CH50 393.9/286.4 Moggye
CH59 376.1/124.8 Hwanggangri
CH60a 377.9/123.3 Hwanggangri
CH60b 377.9/123.2 Hwanggangri
CH72 390.1/114.9 Jecheon
CH77 393.6/288.0 Moggye
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Table 2. Sm-Nd isotopic data for the Ogcheon amphibolites.
Sample Sm (ppm) Nd (ppm) “Sm/*““Nd '“Nd/*“Nd 20 ena (1270)  €xa(700) exa (470)

1 0B12 6.87 31.07 0.1338 0.512549 8 8.5 3.9 2.0
2 0B25 9.46 42.35 0.1351 0.512497 7 7.3 2.8 0.9
3 OB33 6.18 25.23 0.1482 0.512566 4 6.5 2.9 1.5
4 OB64 4.66 19.09 0.1478 0.512554 6 6.3 2.7 1.3
5 0B65 6.49 26.02 0.1508 0.512570 6 6.2 2.8 14
6 OB71 6.97 29.86 0.1412 0.512548 5 7.3 3.2 1.6
7 MG1 2.94 11.24 0.1582 0.512710 5 7.7 4.9 3.7
8 MG4 2.97 11.52 0.1560 0.512707 5 8.0 5.0 3.8
9 MGI11 5.82 25.21 0.1396 0.512574 7 8.1 3.9 2.2
10 MG28 6.95 30.66 0.1371 0.512504 4 8.0 3.6 1.8
11 MG29 6.92 30.47 0.1374 0.512559 11 8.1 3.8 2.0
12 MG30 9.46 43.44 0.1317 0.512461 11 7.1 24 0.5
13  MG35 2.69 10.15 0.1603 0.512682 7 6.8 4.1 3.0
14 MG4 8.24 38.31 0.1301 0.512516 8 8.5 3.6 1.6
15 CH3 7.90 31.75 0.1505 0.512522 7 53 1.9 0.5
16 CH7 7.85 32.52 0.1461 0.512537 8 6.3 2.6 11
17 CHl12a 16.16 70.30 0.1391 0.512523 7 7.2 2.9 1.2
18 CHI12b 8.93 38.16 0.1416 0.512543 9 7.1 31 15
19 CHl4b 7.80 34.60 0.1363 0.512461 8 6.4 2.0 0.2
20 CH18 4.59 17.57 0.1582 0.512561 6 4.8 1.9 0.8
21 CH21 6.53 26.65 0.1482 0.512539 3 6.2 2.5 1.1
22 CH23 5.63 24.46 0.1392 0.512536 8 74 3.2 1.5
23 CH39 12.79 57.65 0.1342 0.512523 8 8.0 34 15
24 CH50 5.30 20.24 0.1585 0.512603 9 5.5 2.7 1.6
25 CH59 3.97 16.26 0.1478 0.512526 7 5.8 2.2 0.8
26 CH60a 5.46 24.05 0.1372 0.512455 18 6.1 1.8 0.0
27 CH60b 6.11 25.07 0.1475 0.512519 8 5.7 2.1 0.6
28 CH72 7.06 29.27 0.1459 0.512526 6 6.1 2.4 0.9
29 CH77 2.94 10.57 0.1685 0.512658 6 5.0 2.9 2.1
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Fig. 2. Sm-Nd plot for the Ogcheon amphibolites, Cir-
cle, Ogcheon-Boeun area; square, Munkyeong-Gaeun
area; triangle, Chungju-Hwanggangri area (open, am-
phibolites in the Seochangri Formation; closed, am-
phibolites in the Choseon Supergroup).
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Table 3. Pb-Pb and Rb-Sr isotope data the Ogcheon amphibolites.

Sample ph/™Ph  *'Pb/™Pb  “Pb/™Pb Rb (ppm) Sr (ppm)  “Rb/®Sr  “Sr/*Sr 20
0B12 19.109 15.665 39.516 12.1 398.8 0.0878 0.705094 6
OB23 18.792 15.623 39.060 - - - - -
0B25 19.371 15.788 39.564 18.8 554.4 0.0984 0.712012 6
OB33 - - - 1.2 112.3 0.0319 0.706331 5
OB35 19.380 15.639 38.517 - - - - -
0B48 18.966 15.598 39.852 - - - - -
OB64 19.114 15.702 39.411 2.8 426.6 0.0191 0.707129 9
0B65 18.636 15.651 39.053 3.6 117.5 0.0876 0.712399 4
0B66 18.225 15.580 28.248 - - - - -
OB71 18.706 15.660 38.659 17.8 441.8 0.1167 0.708652 12
MG1 18.383 15.649 38.993 16.8 222.6 0.2190 0.710375 5
MG4 18.415 15.662 38.949 194 345.1 0.1627 0.709473 9
MG6 18.603 15.677 39.212 139 734.4 0.0547 0.709499 8
MG11 18.731 15.746 39.363 29.4 320.7 0.2657 0.713017 13
MG24 18.870 15.720 39.670 4.6 289.9 0.0461 0.713326 8
MG26 18.554 15.680 39.061 374 905.3 0.1195 0.713413 7
MG28 18.703 15.721 39.334 8.2 576.3 0.0411 0.709953 6
MG29 - - - 11 2774 0.0119 0.723126 5
MG30 - - - 32.7 288.1 0.3290 0.712272 9
MG35 18.814 15.738 39.173 17.0 340.2 0.1449 0.707086 5
MG44 19.187 15.680 39.641 21.3 503.0 0.1225 0.706492 7
MG50 8.858 15.651 39.091 17.3 488.4 0.1025 0.713191 7
MG59 18.465 15.568 38.778 - - - - -
CH3 19.360 15.707 40.024 - - - - -
CH12a 18.761 15.695 39.343 - - - - -
CH12b 18.608 15.623 38.938 - - - - -
CH14b 18.807 15.641 39.524 - - - - -
CH16 18.800 15.768 39.796 - - - - -
CH19 18.898 15.653 39.054 - - - - -
CH21 18.969 15.676 39.054 7.0 106.2 0.1898 0.712399 4
CH23 18.819 15.719 39.227 - - - - -
CH39 18.605 15.710 39.321 - - - - -
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Fig. 3. Rb-Sr plot for the Ogcheon amphibolites. Sym-
bols are the same as in Fig. 2.
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Fig. 4. ”Pb/*Pb versus “Pb/*Pb for the Ogcheon
amphibolites. S & K denotes the terrestrial lead iso-
tope evolution curve of Stacey and Kramers (1975).
Symbols are the same as in Fig. 2.

Table 4. Summary of available age data for the metasedimentary rocks and amphibolites of the Ogcheon Belt.

Method Sample Age (Ma) Author's interpretation References

Ar-Ar Am of amphibolite 230 collision age Lee (1988)

K-Ar Mus, Bt of the Munjuri 93~209 metamorphic age Min et al. (1995)
Fm 675+30 metamorphic age
Am of Am schist in

K-Ar Mus, Am of Am schist 206-220 metamorphic age Oh et al. (1995)

421-424 the meaning is not

K-Ar Bt of the Ungyori & 95~319 metamorphic age Kim (1990)
Guryongsan Fms

Rb-Sr Uraniferous black slate 392 metamorphic age

Rb-Sr Bt, Mus, matrix 77~266 age of peak regional Cliff et al. (1985)
of the Hwanggangri Fm metamorphism (~200

Rb-Sr Amphibolite (WR) 742187 the meaning is not Kwon et al. (1994)

Sm-Nd Amphibolite (WR) 1290260  clear

Sm-Nd Internal isochron 677191 early metamorphic or Kwon and Lan (1991)
of amphibolite emplacement age
Duplicate 257+91 metamophic age Kwon ¢ al. (1994)

Sm-Nd Amphibolite (WR) 1270220 apparent age(?) This study

Abbreviations: Am, amphibole; Mus, muscovite; Bt, biotite; Fm, formation; WR, whole rock; PI, plagioclase
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