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Fig. 2. Photomicrographs of the rocks of Studled area (scale bar; 0.2 mm). (a)Quartzite of Midongsan Formation. 104, XPL
(bSandy pyllite of Ungyori Formation. 10X 4, XPL (c)Kink band and crenulations of pyllite in Changri Formation. 104, XPL
(d)Pebble-bearing pyllitic rocks of Hwanggangri Formation. 10 4, XPL (e)Porphyritic granite. 10X4, XPL (fQuartz porphyry.
10x4, XPL.

Ppelze ST THE S4H GHL
2 2 2N Fdee) nlgdal ojge) o
dell wEI F2 ARE 2T Wujrow 74
S0} gleh. Aelol e} 7)ol ol Az AH
Q) Aoz LhrolAn o] 5L v BAEL HH
S RS LS Pho AST reldlsh
49 ARe] FRE P2 FU 4Hgeln 1

vloll Aok, dulok, Mod™, 374et, Hnish, st
ol slewm sl Ape] FRel =7] W MY
7} EBAElek(Fig. 2d). A3 71AE e Rl
A A 3lote] Apate] Ak vk AlAbwes) ekdsh
Trotelut Edel- Aelste) Aol §la A
o 733y ffks ¥l AL 2re A
2mmG2 Aol M 40 emGFE FH7HA weF

J. Petrol. Soc. Korea



z27 -v]dA g o] AA 3 Eofol AT 17

she| BR=rh BEFshe Wi, Hd, £33N, 7
ZHAA, FE, AR, 5YY, 29 5] <l
SAE AR M3 Aol gl elMe F
2 N, MR, R, ®UAS gl A
A7, aE ol SubdTh Ao, W, &
% 5o WelS e} Al s} Heher T
2 A Helzoh

SHF7e Wy HAGRES AUt
AEw o] F5E Babdel WAES Wl
o}, o)Azt AP gtel M) HA AAS o) F= F
B2 5UA, HEE, NaAbgY, S35, 282
Alg Folm I ME HuUA gAY
o] M stet. A3 shA el A= WY, SRt
E, F¥E, 34 Fo| dAE Bl At
o) BEd WAl M, AN, AP, 2
A, HARA, AR Felot S E-AA Y Aol
Aol A A Al A el sk AR
o) AR A A, Aol T el A Azt
An4,5, Anl(),zg, Angg_54i wakoh ZhAdshale] vAl
el Al AlLSIO; TR F2 Aol 7S

N Ho

Table 2. Modal mineral compositions of Cheongju granite

ST GeR SPdd SeE shra

CN-3 CN-8 CN-9
A 32 25 24
7] A 13 21 19
o] A} A4 15 5 8
AFAFA 18 24 22
o9 12 18 16
R 1 2 6
7} 4] A 5 3 2
Hu A 3 2 2
=] 2 1 tr tr
2} A 1 tr 1
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Boll Al B3 gl b A02 Mol H% Wiy
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o AZBAZ ws7] 9Ia nlFEATN S

Table 3. Chemical compositions and CIPW norm of igneous rocks of Chojeong area

CN-3 CN-4 CN-7 CN-8 CN-9 CDN-12  CDN-13  CDN-14
Si0, 70.03 72.12 71.64 73.13 70.08 70.22 53.34 50.78
TiO, 0.42 0.45 0.53 0.22 0.43 0.24 0.58 0.89
ALO, 14.89 13.99 14.24 14.28 15.02 15.12 17.33 16.45
FeyOs 1.21 1.56 1.32 1.88 122 1.26 6.89 4.02
FeO 0.32 0.42 0.53 0.54 0.33 0.23 3.22 6.23
MgO 0.33 0.25 0.43 0.45 0.38 0.35 4.54 6.12
MnO 0.02 0.03 0.02 0.02 0.03 0.03 0.32 0.21
Ca0 1.98 179 1.85 143 1.95 1.88 6.83 9.39
Na,O 4.41 4.02 445 3.48 412 421 2.12 1.54
K,0 3.78 3.45 3.05 2.98 3.92 3.03 1.02 1.67
P,0; 0.12 0.18 0.32 0.23 0.12 0.32 0.34 0.35
LOI 112 1.22 1.56 1.33 1.38 1.45 1.78 1.66
Total 98.63 99.48 99.94 99.97 98.98 98.34 98.31 99.31
Q 26.16 32.37 30.82 38.88 27.36 31.40 17.13 6.48
or 22.93 20.77 18.34 17.87 23.76 1850 6.25 10.11
ab 38.22 35.58 38.23 29.82 35.68 36.72 18.56 13.33
an 9.36 9.36 732 5.83 9.20 7.69 30.06 33.78
C 0.19 0.77 0.94 3.26 0.71 2.24 1.06
WO 4.34
Di en 3.16
{5 1.45
H en 0.85 0.64 1.09 1.14 0.97 0.90 11.76 1251
¥ fs 1.74 5.74
mt 112 0.15 0.24 1.18 1.19 0.15 10.09 5.97
he 0.47 1.48 1.18 1.09 0.43 1.20 0.18
il 0.87 0.87 1.02 0.42 0.47 114 173
ap 0.27 0.40 0.71 0.51 0.27 0.72 0.76 0.78

CN-3,4,7 : Porphyritic granites

CN-8,9 : Two mica granites

CDN-12 : Felsic dyke

CDN-13,14 : Mafic dykes
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Fig. 3. Q-A-P diagram of granites and dykes of studied
area(Modified from Strekeisen, 1978). cross: Modal compo-
sitions of granites, circle: CIPW norm compositions of dyke
rocks.
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Fig. 4. Structural geologic map of Chojeong-Miwon area. CN figures show sampling sites of igneous rocks chemically ana-
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Fig. 5. Structural domains of Chojeong-Miwon area.
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Fig. 6. Stereoplots of pole of foliations in the structural
domains.
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Fig. 8. Tectolineaments of Chojeong-Miwon area.
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Table 4. Soil Groups of Cheongwongun area.
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Table 5. Cd, Cr, Cu, Pb, and Zn values in the residual and alluvial soils of studied area(unit : mg/kg).

Sample No. Cd Cr Cu Ph Zn El
#1(WB1) 0.1 9.4 5.5 37.9 34.5 0.18
#2(B1-1) 0.2 7.0 46 36.8 51.6 0.19
#3(BS1) 0.2 38.2 14.0 26.3 66.4 0.22
#4(01) 0.1 38.2 22.3 29.5 98.6 0.26
#5(G2) 0.1 39.6 24.1 313 101.1 0.28
#6(H3) 0.3 6.4 8.1 22.8 72.0 0.19
#7(Ind) 0.8 23.1 20.0 22.8 128.0 0.38
#8(D5) 0.2 73.6 39.2 48.2 142.0 0.46
#9(7-26) 0.2 86.2 27.0 19.0 79.6 0.28
#10(29-6) 0.3 112.0 46.0 23.9 110.0 0.45
#11(02) 0.2 64.4 52.3 22.4 92.6 0.46
#12(J12) 0.2 56.6 48.7 19.8 97.9 0.43
#13(Sul3) 0.2 71.4 32.8 21.9 95.4 0.33
#14(82-11) 0.2 63.4 90.4 25.0 121.0 0.72
#15(86-15) 0.2 68.8 97.6 31.2 110.0 0.79
S1(M17) 0.3 62.9 20.0 41.0 81.1 0.22
S2(M16) 0.5 51.8 17.0 28 142.0 0.32
S3(M21) 0.5 894 21.0 28 77.7 0.22
S4(M22) 0.5 123.0 7.7 30 45.7 0.26
S5(M15) 0.4 375 11.0 25 51.5 0.25
S6(M14) 0.6 49.4 12.0 28 84.0 0.31
S7(M13) 0.3 753 74 25 63.0 0.20
S8(M12) 0.5 63.1 17.0 27 48.3 0.31
S9(M33) 0.8 66.4 7.7 19 63.7 0.29
S10(M32) 1.5 54.3 5.2 14 31.3 0.41
S11(M31) 1.5 110.0 14.0 25 854 0.51
S12(M29) 2.5 65.2 5.2 20 583 0.65
S13(M28) 1.5 76.7 12.0 23 48.7 0.49
S14(M27) 0.5 48.5 1.0 12 44.0 0.16
S15(M26) 0.5 62.3 4.2 29 58.9 0.23
S16(M24) 0.9 53.2 1.0 25 54.8 0.29
S17(M97) 0.6 62.9 12.0 23 105.0 0.29
S18(M85) 0.2 88.5 11.0 25 132.0 0.20
S19(M84) 0.3 63.3 7.8 20 78.7 0.12
S20(M83) 0.5 90.4 7.6 19 82,5 0.22
S21(M82) 0.7 55.5 1.6 14 55.4 0.21
S$22(M78) 0.8 63.0 6.4 21 972 0.26
S23(M91) 4.2 74.6 110 19 120.0 1.07
S$24(M92) 0.5 67.1 10.0 19 163.0 0.22
S25(M90) 1.3 424 1.0 16 99.5 0.36
S26(M81) 34 44,0 1.9 16 83.0 0.83
S27(M80) 3.8 74.0 7.7 21 136.0 0.95
S528(M79) 25 65.7 7.0 22 112.0 0.62
S29(M93) 15 85.1 15.0 19 125.0 0.41
S30(M73) 2.3 80.6 11.0 21 86.0 0.61

#1-#15 = 7] 278} x| 9l o F Aol A S1-830 2 H=F AU AT

23124 (E)=(Cu/50 + Pb/100 + Cd/1.5)/3

ARl A Eokesd SRR FH 37
Aol Hgk Cd, Cu, ¥ Pbe] Akl wlg3he o
Zoltl, AR E 7 AL u|wa] B Cdet
Cre AbR-Eef] vlsle] FMTep wort Cu, Pb
9 Zne ARG vlstel FHES A FF
go] ERo|t}h, a2eh} o] Eoko) 3EEA uby
ol we} 24 Perel YIS wRlsek gk
24 gere d4ME va Cush Znel obE £
£9120) Hlshel FEARS T Fol BT o

LA AT A Y

4 FollA] W ol Ate] HHEA R & UL A=
#8 A3t #10 A9 1 fdle] ofr]e leA
T Eofok g el

Efe e wd S350 Lg¥y Eoe o
AaFe] FPHoR 099 JheAE glome 7
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Table 6. Statistical values of heavy metals from Table 5 and references.

Cd Cr Cu Pb Zn

K 0.1-0.3 6.4-112.0 4.6-97.6 19.8-48.2 34.5-142.0
2B E ok HF7E0 0.2 50.6 355 27.9 93.4
(AN B2157) Zo}7k 0.2 56.6 27.0 25.0 97.9

7V 8} 0.2 377 25.3 27.0 88.3

9 02-4.2 37.5-123.0 1-21 12-41 31.3-163
22 EoF S i 1.2 68.2 9.1 25 83.8
(Al &4307) Zokzt 0.7 64.3 7.8 215 81.8

7] 5} 0.8 65.8 7.0 21.7 775
2l Bk ( %q}z& »? 0.35 70 30 35 90
2 d¥E3A 3.0 100 100 100 300
Eefedve7IE (A ) 15 718 s 50 100 T e
2Bowen(1979)
bKloke(1979)

¢ k73 §- (1996)

(a)

(b)

Fig. 12. Map of Enrichment Index(E.D. (a) : residual soil (b) : alluvium soil.
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Fig. 13. Residual soil section of porphyritic granite for col-
lecting soil samples, Bukilmyeon Bisangri Gwanjae(scal bar
; 1m).
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Fig. 14. Residual soil section of sandy phyllite of Ungyori
Formation for collecting soil samples, Miwonmyeon Hwa-
wonri Samheung village(scale bar ; 1m).
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Table 7. Hydrodynamic soil properties of Chojeong-Miwon area.

o = REDESIEENE=S
de delem  pzge) @A) T
BO A0 &, %z7te) §71E Z§ 5 353.00 91
Bl RedH. 30 348.67 2
B2 Pseudo-grey H. 65 336.68 26
B3 120 350.22 236
SE A} A I x 3L A} A
B4 jﬁg fq jﬁ: ;_”)] ¥ (Pseudo-grey Sk 3 #hek 4= 167 377.96 27
B5 M v B Mo 280 403.37 170
B6 C3, 719t (F3%) 380 336.13 200
B7 7IMbE <dd 33 490 339.41 32
CO Humus & Z§stA = 5 252.03 1040
Cl Bioturbation & 2338k , He]Fo] T B 1 55 271.16 4
C2 Bioturbation 2] 7+4j o] gl F % 102 370.44 0
C3  7]ubste] Lxale)o| M ¥-39 F-8 (A A F3}3%) 150 378.99 210
PF=1dd Ao A A s ey 2hed Abel &
T2E (%) Bulkdensity T8 M oMo B oMo B4 (;T by YRR
(%) ) (%) cdem (%)
BO 45.44 1.353 39.71 41.36 41.78 2.344 37.68
B1 50.91 1.341 46.35 47.10 47.15 0.052 4355
B2 46.55 1.280 46.19 44.96 44.60 0.670 37.61
B3 44.26 1.309 44.02 43.11 43.00 6.079 32.19
B4 39.08 1.345 35.12 36.23 36.28 0.696 18.04
B5 35.59 1.463 29.82 30.66 31.39 4.379 17.18
B6 47.26 1.148 46.00 45.40 45.33 5.152 20.76
B7 42.47 1.145 32.15 34.56 35.28 0.824 14.62
Co 60.56 0.832 55.48 54.94 55.34 26.790 32.40
C1 57.92 0.929 55.16 54.79 54.11 0.103 34.00
C2 45.40 1.439 43.66 44.46 43.97 0.000 39.82
C3 4334 1.435 42.48 4243 41.62 5.410 3291
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Geology and Soils of Chojeong-Miwon Area

Ki Chang Na

Department of Earth & Environmental Sciences,
Chungbuk National University, Cheongju 361-763, Korea

Abstract : Chojeong area is mainly composed of the Ogcheon Group which consists of regionally
metamorphosed, age-unknown sedimentary rocks. In the northwestern parts, the Group is intruded
by the Jurassic Daebo granite and Cretaceous felsic and mafic dykes. The lowermost, Midongsan For-
mation which consists of milky white impure quartzite, crops out along the anticline axes with N40E
trend. Ungyori quartzite Formation is intercalated with quartzite and slate. Miwon Formation is most
widely exposed in the area and consists mainly of phyllitic sandy rocks with a thin crystalline lime-
stone bed. Hwajeonri Formation is divided into two parts, pelitic lower and calcareous upper parts,
composed with phyllite and slate. Changri and Hwanggangri Formations are typical members of
Ogcheon Group, the former bearing coally graphite seams consists mainly of black slate and phyllite
with intercalated greenish grey phyllite, the latter is pebble bearing phyllite formation of which matrix
and pebbles are variable in compositions and size. Biotite granite, porphyritic granite and two mica
granite belong to Jurassic so-called Dabo granite. They intruded the Ogcheon Group forming vast
contact metamophic zone. Quartz porphyry, mafic dyke and felsite intruded along the marginal zone
of porphyritic granite batholith and fracture of NS trend. Main structural lineaments in Ogcheon
Group shows N25-45E, NS and N30-45W trends. The N25-45E trends are mainly from general duc-
tile deformation during regional metamorphism, showing isoclinal folding, ¥; foliations and lithological
erosional characters. Some of these trends are due to normal faults. The NS and N30-45W trends
represent brittle deformation including faults and joints. In the area of granitic batholith, NS to N30-
45 trends are from the direction of dykes. In the soils of the area, average contents of heavy metal
elements such as Cd, Cr, Cu, Pb, and Zn are 0.2, 50.6, 35.5, 27.9, and 93.4 ppm respectively, which
are not higher than the average values of natural soils, under the tolerable level. Enrichment Index
does not show any heavy metal pollution in the area. Average depths of weathering(5m vs. 2m),
porosities(43.94 vs. 51.80), densities(1.29 vs. 1.15), and permeabilities(2.52 vs. 8.07) are comparable
in granite areas and in the phyllite areas of Ogcheon Group.

Key words: Ogcheon Group, quartzite, phyllite, lineaments, foliations, joints, loam, residual
soil, alluvial soil, Enrichment Index
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