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Petrologic Study on the Basement and the Lower Part of Ogcheon

Zone and Igneous Intrusives in the Pyeongchang-Jecheon Area

Dai Sung-Lee, Ki Chang Na and Yong Joon Kim

Abstract: A petrological study has been dome in the Pyeongchang-Jaecheon area which is a
northwestern part of the basement of Ogcheon zone for the purpose of comparison of the area to
the Nogjeon-Yeongchun area which is the antipodal basement of the zone in the petrological and
geotectonical view points. The major units of the area are Precambrian granitic gneissic complex,
banded gneiss, lineated leucocratic gneiss and pegmatitic leucogranitic gneiss in the west, elongated
exposure of quartz schist (or partly quartzite) and phyllite, named as Jungdaegal-bong Group
correlated to the lower sequence of Joseon Group, in the middle, and limestone and calcic dolo-
‘mite, Iptanri Formation, correlated to the middle of Joseon Group in the east. Igneous plutons are
distributed in the areas of gneissic complex and limestone formation as well as in the Eosangcheon
and Daedaeri areas in the southeastern out of the area. Present study reveals that the gneissic
complex are the products of granitization to metamorphism of amphibolite facies in the order of
above mentioned from the metasediments of schists and calcareous rocks. A nofable characteristics
of the phyllite of Jungdaegal-bong Group is the presence of syntectonically segregated quartz rods
in the forms of lens, swirl or boudinage in evenly distributed in the phyllitic to chloritic matrix.
Igneous rocks range in composition from gabbro through diorite, granodiorite, to schistosed and
porphyritic granites in stock and dike. The orogenic movement of the Ogcheon zone initiated in
the middle Proterozoic time, pre-sedimentation of Ogcheon Group and superposed the granitization
in Permian, Jurassic Daebo orogeny with granitic batholiths and stocks, and Cretaceous plutonic

intrusion.
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Fig. 1 Geologic map of Jucheon-Pyeongchang area.

1. Quaternary(alluvium) 2. Jurassic(biotite granite) 3. Cambro-Ordovician(Jeongseon limestone, Iptanri
limestone) 4. Cambrian(quartz-rod bearing phyllite)

5. Cambrian(quartz schist)
(banded gneiss, lineated leucocratic gneiss, pegmatitic leucocratic gneiss)

&

W%

6. Precambrian
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Fig. 2 Geologic map of the west of Jucheon area.
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Table 2 Modal analyses of gneissic rocks.

Banded gneiss

Qz rod bearing

Augen i i
£ l Leucocratic gneiss phyllite

gneiss

Sample No. f J8 J11 J33 JS2 [ Is 114 Ji8  J23 Jso—z[ J48* J70
Quartz 49.13 42.36 38.72 42.56 47.99 22.54 48.71 41.33 33.33] 40.15 13.86
Plagioclase 21.19 18.74 17.78 11.76 24.53 42.93 —  20.09 39.76f — « —
K-fd {Pe"h“‘f 18.64 22.76{16‘89 18.00 1800 31.99 48, 26{23'29 827 — T
microcline 14.75 10.90 10. 39 - —
Muscovite 3.21 3.54 594 6.98 0.50 254 3.02 3.16 14.82] 6.69 46.62
Biotite 3.54 295 4.73 7.73 3.92] — — — — 3.07 8.49
Chlorite 415 9.62 1.10 1.8 473 —  — 164 3.82 44.42 22.53
Opaque minerals 0.14 tr 0.08 0.22| 0.25 — — 0.06 — 5.67 8.49
Sphene tr — — — tr — — 0.04 — — —
Zircon tr - tr tr tr - - = — - -
Apatite — tr tr _ tr — — _ — - _
Sillimanite tr — tr - tr — — - — — —

* Matrix without quartz rod

Table 3 Chemical analyses of gneisses.

Sample } Banded augen gneiss |Leuco. gneiss
No. } R8 J4 J33 Is52 J23 Ja4
Si0, | 74.23 75.72 75.11 74.98| 74.97 76. 64
TiO, 0.04 0.04 0.07 0.03 0.06 0.06
AlL,O5 15.08 14.09 14.48 15.22| 13.86 13.74
Fe;0s 1.67 1.57 2.20 1.60| 2.40 1.32
FeO 0.05 0.44 0.03 0.38 0.05 0.02
Ca0 0.63 2.21 0.57 1.87| 0.62 0.74
MgO 0.18 0.08 0.25 0.13 0.18 0.14
MnO tr 0.02 0.02 0.04] 0.01 tr
K.0 4.09 1.30 3.76 1.28/ 4.12 3.52
Na,0 3.21 3.80 2.90 4.02 2.53 3.13
—H,0 0.12 0.09 0.08 0.11] 0.10 0.09
+H,0 0.60 0.47 0.45 0.50| 0.50 0.56
P05 0.02 tr 0.03 0.02 0.02 tr
Total | 99.92 99.83 99.95 100. 08l 99. 42 99. 96
q 38.32 43.78 42.33 42.52| 42.93 43. 15
¢ 4.26 2.41 4.66 3.75 4.14 3.43
or 24.16 7.68 22.21 7.57] 24.32 20.82
ab 27.16 32.15 24.54 34.03| 21.39 26. 48
an 3.00 10.96 2.64 9.15| 2.97 3.67
hy (en) 0.45 0.20 0.62 0.32] 0.45 0.35
hy (fs) i [ —
mt 0.04 1.36 — 1.27] — —
il 0.07 0.07 0.10 0.06 0.12 0.04
hm 1.64 0.62 2.20 0.71 2.39 1.32
ap 0.03 — 0.06 0.03 0.03 —
ru —~ = 00l —| — o0.04
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Photo. 1 Banded gneiss, biotite-rich layer and -poor layer are alternated in the outcrop of gneiss complex,
north 6.5km from Chucheon.

Photo. 2 Finely leucocratic gneiss in the area of gneiss complex. north 6 km from Chucheon village.

Photo. 3 Pegmatitic-leucocratic migmatite yielded in the banded gneiss of gneiss complex, south 2 km from
Panunri village.

Photo. 4 Quartz schist quarry near Panunri village which is a member of Jungdaegal-bong Group and
correlated to Jangsan quartzite of Chosun System in Hambaegsan area.

Photo. 5 Evenly distributed quartz rods in phyllitic matrix, near Wondangri village which is a member of
Jungdaegal-bong Group and correlated to Myobong formation of Joseon System in Hambaegsan
area.

Photo. 6 Isoclinally folded banded limestone, near Panunri village, which is correlated to Iptanri Form-
ation of lower part of the Great Limestone Group.
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Fig. 3 Schetch under microscope for quartz bearing
phyllite (a-b line for EPMA).
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Fig. 4 Schematic diagram of EPMA line analysis
for quartz-rod bearing phyllite (from a to b
of Fig. 3).

Table 4 Chemical analyses of quartz-rod bearing phyllites.

Phyllite(or Schist)
Sample no
J48 J70 R1 R5 NN N50 N7

SiO, 58. 38 68. 56 67.78 73.60 67.92 64. 04 69. 13
TiO, 0.10 0.10 0.18 0.05 0.12 0.02 0.15
ALO; 23.27 15. 62 16.23 15.82 16.23 24.68 13.98
Fe,03 4.31 4.76 5.02 2.01 4.87 1.76 3.96
FeO 3.78 3.63 3.36 0.03 3.52 0.04 3.80
CaO 0.09 0.79 0. 64 0.98 0.80 0.10 0.82
MgO 0.57 0.31 0.42 0.12 0.26 0.10 0.27
MnO 0.03 0.05 0.09 0.02 0. 06 tr 0.03
K0 6.02 3.08 3.13 3.75 3.20 6.58 4.20
Na,O 0.51 0.71 0. 65 2.98 0.62 9. 44 0.68
—H,0 0.14 0.09 0.10 0.11 0.07 0.10 0.11
+H0 2.63 2.12 2.21 0. 60 2.21 1.99 2.09
P,0s 0.12 0.05 0.06 0.03 0.04 0.03 0.04
Total 99. 95 99.87 - 100. 01 99. 92 99. 88 99. 26

99.87
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Table 5 EPMA analyses of limestones from Pyong-
chang area.

Ca0 | MgO | FeO .4-1\711110:

Iptanri limestone | 0.5222/ 0.391'  0.005 0.001

in Iptanri area| 0.517 | 0.475 0.006] 0.001
0.522 | 0.470| 0.006 0.001
0.517 | 0.469| 0.001 0.001
0.500 | 0.482( 0.006 0.001

Iptanri limestone | 0.958 0.032] 0.007] 0.003

in Panunri area | (.947 0.042] 0.008 0.003
0.959 0.032) 0.007] 0.003
0.948 0.040, 0.009 0.003
0.953 0.035/ 0.008 0.004
0. 955 0.034/ 0.007] 0.003
0.959 0.030f 0.007, 0.003
0.955 0.034] 0.008 0.003
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Fig. 6 Triangular diagram of modal composition of

igneous rocks in Pyeongchang-Jecheon-

Yeoungweol area.
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Table 6 Modal analyses of igneous rocks in Jucheon and Daedaeri area.
B Gneissose granite Il
(Jucheon area)

Hornblende

Biotite granite(Jucheon area) diorite-gabbro

- |
Je-1 | Je-d | Je-6 | Je-10] Jo-26| Je-24) Je-25| Je-28) Je-29] Je-13| Je-15| Je-22
{

Quartz 21. 85% 29.60 34. 25| 28. 32| 22.53] 39.75| 47.07| 46. 70l 38.25 9.16; 0.48 4.96
Microcline 19. 45} 25.35| 19. 15! 21. 93} 51. 94| 25. 80| 22. 75| 22. 63| 27.94! 1.85 v' —
Plagioclase 52.98 35.52| 42.61| 43.13| 21. 07| 26.15] 23. 62| 23. 49, 24. 46| 58.61| 48.32) 72.35
Biotite —| 6.83] 3.47/ 5.05 3.92| 5.05 3.95 4.78 5.35 18.78 1.83 12.87
Muscovite 5.53 1.34] 0.52 0.99| —| 3.09] 2.50| 2.01 3.721 —| —| 0.21
Hornblende — — — — — — — — —| 8.74| 41.36| 6.09
Pyroxene — — _ — — — — _ — — _ _
Chlorite — 0.72 —! 0.43{ 0.10, 0.05| 0.08 0.14 0.09 0.32} 0.76 1.01
Epidote —| 0.35 tl —| 002 —| — — —| 0.1l .76 —
Zoisite — — — — — — — — — — 1.16 —
Opaque minerals 0.11] 0.19 try 0.11] 0.29, 0.12[ 0.03] 0.18 0.17] 0.25 1.19) 1.55
Apatite — 0.03 tr' 0.03[ 0.03 tr tr tr tr| 0.42 — 0.12
Zircon —{ 0.05 tr| 0.01] 0.02 tr tr] tr tr| tr] — tr
Sphene - - - -0y - - — —| L76 237 0.15
Allanite — — — — 0.05 — — - _ — — —
Calcite — — _ — — — — — —_ — 0.19] 0.70
Garnet 0077 — — - = - - o0 - - - -
Total [ 99, 99| 99. 98100. 00:100. 00[100. 00[100. 01{100. 00}100. 00| 99. 98100. 00{ 99. 42(100. 01
Hornblende diorite-gabbro Porphyritic biotite granite

(Jucheon area) (Daedaeri area)
]Jc-ss[ Je-34 Jc—ss[ Je-37] Je-30| Je-40| Je-43| Je-44) Ys-11| Ys-12| Ys-14| Ys-15
Quartz — = = —| 4.81} 0.29] 2.39] —| 26.34] 40.69| 29.72| 37.53
Microcline — =~  — — = = —|39.09 44.86| 26.18| 16.94
Plagioclase 49. 39| 57.68| 50. 09| 48. 30| 59.53| 53. 34| 53.93; 34.97| 25.18| 12.15 25. 87| 32.00
Biotite 0.15 16.17| 14.22)  —| 29.51{ 9.96] —| 5.25 5.95 1.73! 13.55 11.76
Muscovite 0.94 0.45 0.57] 1.74 0.39| — 0.47] 0.68) —| 0.06) — —
Hornblende 43.12) 18.74) 26.60| 32.84/ —|3L.89/16.72 —| 118 — —| 0.35
Pyroxene — — — — — — —| 56.61 — S —
Chlorite 1.81) 3.83) 3.36/ 10.83] 3.61] 0.94 14.91] 1.74) 1.81 _ 3.44 0.74
Epidote L79 0.79 2.81 3.32 —| L41 628 —| ~| —| 0.78 0.10
Zoisite 0.22 — — 0.12 - — — — — — — —
Opaque minerals 1.37 0.91) 0.50{ 1.55 1.52 ~—| 2.73] 0.54] 0.09 0.35 0.25 0.23
Apatite — 0.15/ 0.58 0.91] 0.39 0.73 1.24 — 0.07} O. 03[ 0.16f 0.11
Zircon - 004 - — ~ -~ ~ o001 00 — 0.02
Sphene 1.14] 1.16] 1.27} 0.37 0.24| 0.81 129 —| — —! — 0.01
Allanite — —_ — — — — — - - | - —
Calcite 0.06{ 0.10 — — — — 1..03| 0.14 — — — 0.17
Garnet — — — — — - — — — — —_ _
Total 99. 99/100. 02(100. 00| 9. 98'100. 00 99. 37[ 99. 99| 99. 93] 99.72] 99. 96| 99. 95 99. 96
BRBAA L Hsike] A3}, #wagld. 538 J¢aF bE BRAAE =ALUES
FEBE KAKREHY BEE =t BAS BALE FRHEASA =, oASLE BEAY BEZIA:

KGilD ez o w2t BEE BAY ARENS B FIHY WEHES 1o
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U EREC BT Bk HE MEAE AES,
WIRE, HEE 2 FEUEMHZ Ho Aok HARD
& BESH A A FHRMSGA W= AV BA
o givh

AHE EREEEERe St ¥ & dx 29 WERR

= BERE FeE (ol 49, 1985).
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Tz BERT BAAFY BBEGE &9

wEe R HiiERE Table 694 2o =, Fig. 6ol
A} ol kKEael TEREEC B #REWHL
2 BE, seigelE, 3ER, REMT =4 duzt
9 ANA, HEAoR o Fo4 . MERL BF
WA fife 2 &2l 233 ol 2 (Angp) el 3 F3let. 3o
tho]l E & string, thread =¥ patch #lo]s o] = £
EmE A9 E RS BT Bes Rol R
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Fig. 8 ACF diagram for Pyeongchang-Jecheon gnei-
sses of amphibolite-facies.
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Fig. 10 Black dots are leucocratic gneiss with
frequency distribution of normative Qz:
Ab : Or ratio of 1190 granitic rocks (from
winkler, 1967). The field bounded by the
outermost line includes 86% of all granites;
the free patterned fields, 75%; the finely
stippled field and the black field, 53%; the
black field alone, 41%. The frequency
maximum lies within the black field.
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L58v B EFES FAse 25 25 amphibolite
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