Jour. Petrol. Soc. Korea Vol. 15, No. 1, p. 25~38, 2006

AER|Y o|MsfZTOlRe] MEletT NBTE

HeM . MA - L[ Eh

RS AdSeoet A PR T, SRS APTHS Hetas st

Petrochemistry and Geologic Structure of
Icheon Granitic Gneiss around Samcheog Area, Korea

Won Seok Cheong', Sang Won Cheong® and Ki Chang Na'*

'Department of Earth & Environmental Sciences, College of natural Science, Chungbuk National University,
48 Guaesin-dong, Cheongju, Chungbuk 361-763, Korea
*Department of Sciences Education, College of Education, Chungbuk National University,
48 Gaesin-dong, Cheongju, Chungbuk 361-763, Korea

L oF guksy BER] X A4HA] @R J9sd HASH TolA SESPIAEridel-H
mlohyell #aled ohdElerEQl ATE S EAT. o] A A 2 #Hupehg, ol arddniel, ¢
WA st BAAL 34, A H ol ElAR, wWet o) 3

e 2 MY + KGN + AR + 328 + e + 4FY = &
ZHnigke FAHS AR FEZES el e wde] ulekdt FAte] s ESE G o). o
2t e wat o) AGL IA MUY FANUE Ve 5 Utk olAE] 99 o) st
I SuAssore] FU4 nEds 2 JEF Y4 BAAT e SAtEE] 719UdE AAEkE 01E71d
ore] Algakgd gl FAY Ao vEhdth Ca0 2 ALO.S) 7333} Rb, Sr, Bazt 72 wHYiE
mam} A o] Fol APFae] BEAE 2Eo] AojWte-g KA ke ¢ B BHL HnAem
ZEU9} BEE F4L MN8N AR F9 apebagte] AR AR ST MRl G2 NS4 W/
77° SW, N49° W/81° NE, N10° W/38° NE ¥aFe] tho] #Aalt}h. wFe] Azt € &3 Fe2 v
o] B uf, o] G §719 AUHL A e Ao 2 G FAAUE o] AdY BEle
Qe Gdsks A Az B A3y o3y Ao Helth TARIEH oA Rt GEle] &
o) FFES Zbzb N89° E/55° SE¥F N80° E/45° SEZ Ueh} #AF8 WEA-8-S wgks Aoz FHEG

ol Feg, Y, 1149, 2%, g9

Abstract: Metamophic rocks of Samcheog area, northeastern Yeongnam massif, was studied petrochemically.
This area includes Precambrian Hosanri Formation (schists and gneisses) and granitoid (Icheon granitic
gneiss, leucocratic granite and Hongjesa granite), Cambrian sedimentary rocks, and Cretaceous sedimentary
and acidic volcanic rocks. Hosanri formation is composed of quartz + plagioclase + K-feldspar + biotite +
muscovite + granet = cordierite + sillimanite. Mineral assemblage of biotite granitic gneiss, which is massive
granodioritic rock with weak foliation, is similar to Hosanri formation. According to mineral assemblages,
metamorphic rocks of studied area can be divided into two metamorphic zones (garnet and sillimanite
zones). From Icheonri area, major, trace and rare carth element data of biotite granitic gneiss and
luecocratic granite suggest that source rock is pelitic rocks of Hosanri formation and source magma was
formed by anatexis and experienced fractionation of plagioclase. Trace element diagram show collisional
environment such as syn-collisional, volcanic arc granite. Orientation of faults in study area have three
maximum concentrations, N54° W/77° SW, N49° W/81° NE and N10° W/38° NE. Structure analysis
suggests that faults in study area ware formed by uplift and compression. Faulting age is guessed after
Tertiary because some shear joints is developed in dikes to intrusive Cretaceous acidic volcanic rock.
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Hosanri formation and Icheon granitic gneiss had experienced similar deformation history because they
have maximum concentration to foliations, N§9° E/55° SE and N80° E/45° SE, respectively.

Key wards: Yeongnam massif, granitoid, source rock, fault, foliation
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Fig. 1. Geologic map around the southern Samcheog city. Back (Black) dots are sampling locations. Dotted rectangle is
location of detailed survey area. Abbreviation of index map: Gyeonggi Massif (GM), Ogcheon fold Belt (OB), Yeong-

nam Massif (YM), Gyeongsang Basin (GB).
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Table 1. Chemical composition data for Precambrian granitoids in Icheonri area (this study) and average data for

Hosanri Formation (Lee ef al., 1986; Cheong ef al., 2004).

Leucogranitic

Biotite Granitic Gneiss

Gniess Hosanri
Formation
CP15 CP19 CP21 CP22 CP28 CP29-1
wt.%
Sio, 74.25 59.56 60.22 62.75 63.62 62.41 63.12
ALO; 14.69 20.85 20.17 17.92 15.78 18.44 16.38
TiO, 0.04 0.39 0.79 0.53 0.71 0.39 0.60
Fe,O, 025 7.09 8.33 6.28 6.56 4.77 6.34
MgO 0.08 343 2.99 2.25 243 2.22 343
Ca0O 0.74 0.28 0.40 227 3.00 0.49 331
Na,0 3.83 0.86 0.80 235 257 1.18 1.86
K,0 4.17 4.14 391 3.68 3.06 4.95 2.82
MnO 0.02 0.05 - 0.09 0.05 0.01 0.09
P,0; 0.19 0.05 0.05 0.15 0.19 0.04 0.12
LOI 1.27 345 2.20 243 133 4.50 1.40
Total 99,51 100.14 99.87 100.69 99.299 9.389 9.44
A/NK 1.73 451 4.64 292 2.67 323
A/CNK 1.54 4.15 4.10 1.91 1.55 2.88
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Table 2. Concentration of trace and rare earth elements for Precambrian granitoids in Icheonri area (this study) and

average of Hosanri Formation (Cheong er al., 2004).

Leucogranitic

Biotite Granitic Gneiss

Gniess Hosanri
Foramtion
CP15 CP19 CP21 Cp22 CP28 CP29-1
Trace element concentration (Part per million)
Rb 141.58 176.98 139.13 145.48 172.70 179.85 186.17
Sr 51.30 114.54 110.62 250.68 258.51 144.82 117.33
Y 4.26 9.47 22.96 22.30 28.19 6.81
Nb 2.54 8.25 12.37 9.21 21.92 4.63
Ba 64.14 787.17 483.72 657.50 414.95 457.87
Ta ND ND ND ND 1.96 ND
Rare earth element concentration (Part per million)
La 8.43 46.55 71.65 64.43 84.19 44.77
Ce 18.60 94.66 194.13 126.60 165.60 105.54
Pr 1.90 10.80 17.37 15.34 18.79 10.83
Nd 6.37 37.97 58.89 5231 66.42 37.70 27.19
Sm 1.68 6.94 10.78 10.05 12.52 7.30 482
Eu 0.20 1.05 1.14 1.94 1.51 0.99
Gd 1.47 6.40 9.86 9.21 11.46 6.54
Tb 0.23 0.81 1.28 1.22 1.59 0.79
Dy 0.99 2.89 5.09 5.06 6.67 245
Ho 0.15 0.39 0.89 0.88 1.09 0.28
Er 0.37 0.66 2.15 2.07 2.15 0.39
Tm ND ND 0.28 0.26 0.22 ND
Yb 0.36 0.33 1.69 1.50 1.09 0.18
Lu ND ND 0.25 0.22 0.14 ND
EwEu* 0.27 034 0.24 043 0.27 0.31
(La/Sm)N 3.24 433 429 4.14 434 3.96
(Gd/Yb)N 3.34 16.00 4.84 5.80 8.72 30.23
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granite (syn-COLG), volcanic arc granite (VAG), within
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Symbols are the same as Fig. 3.
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Table 3. Property of faults above 1.0 km in Icheon area.
Fault No. ) @ € @ ®
Strike E82°E N25°E NO4-15°E N40-50°' W N25-26°W
Dip 70° SE 56°NW 68° SE 65-80° NE 80°NE
Length (km) 4.00 2.84 1.10 4.58 3.02
Trend/plunge 102¢/42° 035°/25° 184°/25° 117°/31° 310°28°
Fracture zone (m) <5 <3 0.5-3 3-5 <2
Fault clay (m) <0.15 - 0.04-0.12 - <0.1
Fault type - Sinistral Dextral Sinistral Sinistral
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Fig. 9. Variable contour diagram (equal-area, lower hemisphere projection) on (a) fault, (b) trend and plunge of slick-
enlines in fault planes, (c) shear joint planes and (d) foliation in Icheon area, Fig. 2.
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