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PETROGEOCHEMISTRY OF THE GRANITIC ROCKS
DISTRIBUTED
IN IMGYE AND SAMHWA AREA, KANGWEON—-DO

KYOUNG WON MIN - SUNG BUM KIM

ABSTRACTS

The Imgye and the Samhwa granitoids distributed in the northeastern part of the Okchon
Zone are known to be emplaced during the Mesozoic time, These granitoids intruded the
Precambrian metasedimentary bedrocks and Cambro—ordovician sedimentary rocks.
Petrographically the Samhwa granitoid is a biotite granite of mainly coarse —grained texture
with some fine—grained exceptions and the Imgye granitoid contains typically large
phenocrysts of pinkish K —feldspars. Geochemical discriminators in terms of major elements
suggest that the Samhwa and the Imgye granitoids are [ —type and magnetite series, These
granitoids are also classified as calc—alkalic rocks of subalkalic series, The Imgye and the
Samhwa granitoids could have been evolved mainly by fractional crystallization and minimum
partial melting respectively,
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Fig. 1 Distribution of granite in the north —eastern part of the Okchon
Zone(from Lee, 1987).
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Fig. 2 Geologic map of the study area and sample locations.
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Table 1. Sample numbers and locations.

No Field No. Latitude Longitude
1 SH-1 37°26°40” 129°01736”"
2 SH-2 37°26752” 129°0138"
3 SH-3 37°27°02” 129°0154”
4 SH—4 3727127 129°02°04"
5 SH-5 37°28°26” 129°0023"
6 SH-6 37°28'25"° 129°01°00”
7 SH-7 37°28°20" 129°01°30”
8 SH-8 37°26°46” 129°59°02"
9 SH-9 37°26°02” 129°59°40”

10 SH-10 37°27°227 129°00°18”

11 SH-11 37727417 129°01'30”

12 IG—1 37°2928” 128°5045”

13 1G-2 37°29°48” 128°48°36”

14 1G~-3 37°29°46" 128°47°29"

15 1G4 37729027 128°46°46”

16 IG-5 37°3054” 128°5102"

17 IG-6 37°3418” 128°5107

18 1G-7 37°34517 128°51°47”

19 IG-8 37°36°33” 128°51°49”
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Fig. 3 Ternary diagram of normative quartz-ortho-
clase-plagioclase for the Imgye and the
Samhwa granitoids.
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Fig. 4 Ternary diagram of normative albite-ortho-
clase-anorthite for the Imgye and the
Samhwa granitoids{after O Connor, 1965).
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for the Imgye and the Samhwa granitoids.



Table 3. Abundances of elements in the Imgye and the Samhwa granitoids compared with average contents

in granites.
Average in*
anite
Mean Range S. D™ c. v g
Ca—high Ca—low

SiOz SAMHWA 74.21 73.15—75.20 0.72 0.97 74.22
IMGYE 69.05 67.40—71.30 1.59 2.30 67.16

TiOz SAMHWA 0.11 0.08—0.17 0.03 27.27 0.20
IMGYE 0.39 0.24—0.56 0.12 30.77 0.57

AlOs SAMHWA 12.66 12.39—13.18 0.25 1.97 13.60
IMGYE 15.43 15.01—15.78 0.30 1.94 15.49

Fez0s SAMHWA 0.53 0.25—0.91 0.18 33.96 2.30
IMGYE 1.07 0.74—1.51 0.27 25.23 4,23

FeO SAMHWA 0.83 0.46—1.21 0.20 24.10
IMGYE 1.59 1.06 —2.59 0.54 33.96

MnO SAMHWA 0,03 0.02—0.05 0.01 33.33 0.05
IMGYE 0.02 0.01-0.02 0.004 20.00 0.05

MgO SAMHWA 0.08 0.02—0.26 0.07 87.50 0.27
IMGYE 0.55 0.3—0.88 0.24 43.64 1.56

Ca0 SAMHWA 0.48 0.37—0.73 0.10 20.83 0.71
IMGYE 2.08 1.52—2.9 0.57 27.40 3.54

Naz0 SAMHWA 4.35 3.24—4.64 0.38 8.74 3.48
IMGYE 3.91 3.08—4.86 0.63 16.11 3.83

K20 SAMHWA 4.64 4.56—4.78 0.07 1.51 4.30
IMGYE 3.77 3.25—4.85 0.54 14.32 3.01

P:0s SAMHWA 0.02 0.02—0.04 0.006 30 0.14
IMGYE 0.02 0.01—-0.05 0.02 100 0,21

*1) S. D. ; Standard deviation, *2) C, V.(%) ; Coefficient of varation = S.D. /mean x 100.
*3) Turekian and Wedepohl, 1961,
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Fig. 7 AFM diagram for the Imgye and the
Samhwa  granitoids(A=Na:0+K:0, F=
FeO-+0.9Fe203, M=Mg0).
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Table 4b. Trace element values(Average, Range, S.D and C.V).

’7 Mean Range S.D c.v rorid ave? Gmglfugo}éﬁ(s”
Crust |Granite Jurgia nggg;

B | SAMHWA | 40 35-48 | 3.4 8.5
IMGYE | 26 13-38 | 87| 33

Ba | SAMHWA | 76 42-156 | 32 42 425 | 420-840 | 757 594
IMGYE [894 [708-1317218 24 ,

Li| SAMHWA | 46 26-84 | 19 40 20 38 34 22
IMGYE | 52 41-67 | 6.9 13

Nb | SAMHWA | 20 17-23 | 23| 11 20 20 !
IMGYE | 7.2 |5.6-8.9| 10| 14

Rb | SAMHWA |377  [305-458 | 46 12 90 | 110-210 130 95
IMGYE [l42 |101-198] 35 25

Sr| SAMHWA | 20 12-48 | 1.0 | 49 375 | 100-440 | 336 204
IMGYE [347 |287-450 53 15

Y | saMHWA | 30 25-40 | 4.3 | 14 33 40
IMGYE | 4.3 |3.0-5.1] 0.8] 19

Zn | SAMHWA | 46 38-58 | 6.3 | 14 70 40
IMGYE | 57 46-76 | 10| 18

Zr | SAMHWA | 55 35-83 | 14 26 165 180
IMGYE | 21 14-28 | 53| 25

Co| saMEWA | 1.7 [0.7-3.0] 0.6 | 35 25 1 8.5 8.3
IMGYE | 5.6 [2.7-8.2| 2.1 | 38 J

* Tayor's average,

** average of the Jurassic and Cretaceous granitic rocks
(data from Chon, 1983 a, b).

e, 1983 a, b) 2 Taylor(1964) 8¢ B3l
¥ & Rolu} Sri} Bag] HEdlake o5 v
sto] Al g}, vlepe] vigdio] HFgS
Taylor o] gt} wiws) 2o Lig Ja83e
46ppme. 2 FL& FFolt}l Y ¢ Zre 247} 30ppm
3 Shppmo 2 ¥& 25o]m Nb 20ppm, Zn
46ppm 2 Co 1.7ppme l-ﬂ Feolty, nglm
&3} sptete] B gtk 40ppmeltt.

SiOz2 g F7tel ek v gdae) g wsle

(Fig. 9)o 4] <17 Sh74ere SiOsel i 27l
wet Rby} Lig] &7} B, Ba, Co, Nb, Zn 2 Sr
o %h4& HEE Woln ULt B 2 Znt H4to]
o 4t asle] Y 8 Zre Sad 4akg uol
A eR=ch, A8k 83919) B9 SiOsel g 2kl
w2} Rb, Nb ! Vi oAl 2 2713418 Holx ¢}

o} 1 -3 EE vl BAE o] 9lon Sra} Ba
& PAaAFE, 19) B Co, Li, Zn ¥ Zr& EAF
o] Hlste] U3 W FM8 &+ gl vaks)

—42—



& B #AE v Ba—Sr #AE(Fig. 10)
oA JA L s} e Sro) g Fvlel wel
Ba9l = |3 A H o Frishe gl
AUAE Hojn, I Rb—Sr #AE(Fig, 11)94]
Sré] g Fvlell wiel Rbe] & 7hasta glo
W, 2 ¥ske] 2 9A e HWe Sry g
2F 9] (287— 450ppm) el A Rbel 3Hek #sls}
ol -$- eh7+alA) (198 — 101ppm) ZAshs wbd 4k}
el M e F& Sr 3 19 (12— 48ppm) Hell
~| Rbe] g3 vl -$- =LA (450~305ppm) 73t
t},

% Rb/Sr t] SiO2 3 #A=(Fig. 12)0lA B
A Si029] o) 67—71% W A 37te]
Rb/Sr )2} ¥zbd 9l 0.25—0.5524 #1¢] 3}
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Fig. 10 Plot of Sr(ppm) versus Ba(ppm) for the
Imgye and the Samhwa granitoids.
Symbols are same as in Fig 7
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Fig. 11 Plot of Rb(ppm) versurs Sr{ppm) for the
Imgye and the Samhwa granitoids.
Symbols are same as in Fig 7
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Fig. 12 Plot Ry/Sr versus SiO2wt. %) for the
Imgye and the Samhwa granitoids.
Symbols are same as in Fig 7

& HolA g whd Si02¢] ¥ M7t 73-75%
Ql 43} g7kl = Rb/Srel ke 6.9—38.9¢]
HIE Zolv} F43] SRR

4. Yol DE

Chappell and White(1974)-& 34 4RE -
gu S—goz 18] Ishihara(1977)& A4
Al ElE M AR BFEta o]Alo] ¢hale] ARl
DM A lSE& B Wk &, White and
Chappell (1977)2 I -89 slijtie 34e1d
22 FAHEeH S— 9 3 AURw 3
71 E32 gA45o] At1 o o5 ACF
Mzt o) M Ca—rich I—% 2 Ca—poor S—& 3}
BYsA g 4 ot ST

18] 3 Takahashi et al. (1980)% o] ACF42}
Zoff o3t I-S% Fio] 71 aFFolH 3
th AWty o g -8 sdFe S—8 TR
B} Nax09] AEH]7} Fon(felsic typeolA]
2%9°14}, mafic typeolA 2.2%°14), S—3 &%
UFE 2 HFHVAG U C L S AR WE
[—3o) H|3l R} FAJeodr] P oz vt
Fe:03/FeO v & 7} tHHine et al, 1977).
ACF A7 ol8jd % Chappell and White
(1974) 2 Hine et al.(1978)2 = 383 &/
712902 Na0 tf K209 gaH(wt.%) #islz ¢
Fex0s tf] FeO9] #gk wWslw 9} AlO3/Na0 +
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s Samhwa Granite
Granite

g imgye

Fig. 13 ACF diagram{molar ratio, A=Al203 — Naz0
— KO ; C=Cal : F=Mg0 + FeQ) for
the Imgye and the Samhwa granitoids
(Hine et al., 1978).

K20 4+ CaO(mol, ratio), K/Na -+ K(atomic
ratio), C/ACF(mol. ratio) 2 Fe’t/Fe’t+
Fe'" (atomic ratio)e] EFEEEE [-S¥ &
E5ohe 294 faekal sl

ol gk 5181221 71 ostd A st} 4
3} 372 5 ACFHZ1%(Fig. 13), Na20 o
K:09] #ehdsl=(Fig. 14), Fe:03 1l FeQ &
Halw (Fig, 15)04 I-gog FHEH, AlOs/
Na20 + K20 + CaO{mol, ratio), K/Na +
K, C/ACF(mol. ratio) @ Fe* /Fe**+Fe’t &
FEXE(Fig. 16)ANM= 94 s} AlOs/
Naz0+K:0+Ca0 E587+ S— 3] A&
738kl A& W A2 HEH Australia®] -
& 3R vt B weld, wvE, 357
$H(1982) 2 wehe] in shgdR 9 EAL sb
Qo] tiatel AlzOs/NazO + K20 + CaO%}
KMNa + K& [-S¥ & F&3l=t) 28317] o]
Hroha wgluk Qlrk, ol2gk Al olshd A 3t
ZAdet 4Fs) Fgete v 1-3 skl &g
"},

Ishihara®] &/olA AANA 3R &n
7 Sl A HA AAE 5= e do] AES 2g

5 j . -
] )
1 I-type L
4 - o
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2 r ey T
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Fig. 14 Piot of Na20(wt. 25) versus Kz0(wt. %) for
the Imgye and the Samhwa granitoids.
Symbols are same as in Fig 13.
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Fig. 15 Plot of Fe203 versus FeO for the Imgye and
the Samhwa granitoids.
Symbols are same as in Fig 13.

sl Sl whd EleE A aeteE B Al
BEL 72 ¢132(0.1 vol. %ol 3}) ElgkdAute B
4= 2lth. 1 9ol thakg 100 x 10 %emu /g & 71F
22 AHNAE 7IF o, EHRENAE 7)E ol
stz 2% 4= 9lvhk 28 o Ishihara(1981) &
Australia®l sl7¢l&-9 I -S& 3 vmale] o))
2 AN [-Foln ¥lgdldA= S—8 s
ol dlFGE et sk E Tsusue and
Ishihara(1974)0l o]ald = 4A 317350 €l
G A 4R E FESEY Fet? /Fet?+
Fetn|7} 59142 W42 3344 873957}
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ol 3}7LRE °l& magmaEe] FTWHE A
Bl X Zhe] Zlolo A Bavt E7EA e 37
8 248 2E YPEAS 7F9E AR

A 3}7+e+-e normative quartz-albite-ortho-
clase Az} olA Ao NPEXE Hojn) 7 9%
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A2 (Fig. 20)elX 373885t EgdEy o
Aol M HE o] F3bete] J G 71 vlwF WA
X 5l o] Qi) Rb—Sr #A =(Fig. 11) o A
compatible element?l Sro] & W3lZd) tj 3}
incompatible element?] Rb& =1 3} Lo] =7
%2 FeE wolr =3 Ba—Sr #A = (Fig. 10)
oA Ba-e Sr3 %9 ’&3&3’&74]% I B2 com-
patible element2 AE3} . o] gt
3133 548 A 5}7J%}°l -‘f‘* ‘8“8‘-‘*}'78‘ W H
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Fig. 17 Plots of oxidation ratio versus

differentiation indices(D.1.) for the Imgye
and the Samhwa granitoids.
Symbols are same as in Fig 13.

TiO,

u Samhwa Granite
a imgye Granlte
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Fig. 18 Ternary diagram for TiO2—FeQ —Fez03
(1 =limenite series, Mt=magnetite
series).

23} g}7kek& normative quartz—albite —or-
thoclase 47z+e (Fig. 19)00A4 x5l 35
o] A7} B3} Hur) T REEF 27gAd
A1 A8 magma®] §4-& Rl SiO29] glo]
73.15—75.20%2] & Wl [—-8 sdetFel
minimum melt off A 2] SiOz g #(76%, White
and Chappell, 1977)°] 7}7t-$-1, AFM 2%
(Fig. 7) 2 El Bouseily®} El Sokkary(1975)7}
A A3 Rb—Ba-Sr H4%(Fig, 20)14 v-$ &
sl 33 ol dRES o).

Qz s Samhwa Granite
Granite

o Imgye

Fig. 19 Quartz(Qz) — albite(Ab) — orthoclase
(Or) normative values for the Imgye and
the Samhwa granitoids.
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Fig. 20 Ternary diagram for Rb—Ba—Sr
(after El Bouseily and El Sokkary, 1975).

s18) 2 Rb—Sr @A (Fig. 11)9)A compati-
ble element?] Sre] gaFHslrt vl 22 H]3}
o] incompatible element9! RbS- = gk sirt
w-g- A W3} gre. 2 A o] magmart £ AA
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Ho] 31 9lvk(e.g. Hanson, 1978). A+&isl 7ot
o 2loA Sr—Ba@A (Fig. 10)&= A2 oFo] 4
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