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Petrology of the Igneous Rocks in the Goseong Area, Gyeongsang Basin
I. Major Element Geochemistry and K-Ar Radiometric Age

Yong-Joo Jwa* and Jeong-mi Park*

ABSTRACT : The igneous rocks in the Goseong area, the southwestern part of the Gyeongsang basin, are composed of
the volcanic rocks, Bulgugsa granites and intrusive andesites. The volcanic rocks are andesitic lapilli tuff, dacite and rhy-
olite. The granites are mainly of hornblende-biotite granite and intruded into the sedimentary basement and the volcanic
rocks. The intrusion of andesitic dyke is thought to be the latest igneous activity in the area. In the variation diagrams of
the major oxides, the three igneous rock types show different variational trends, indicating that they were from the dif-
ferent magmatic pulses. K-Ar radiometric ages suggest that the igneous activity in the Goseong area had occurred during
late Cretaceous period. The ages of the volcanic rocks seem likely to have become younger due to the thermal effect by
the granitic intrusion. The major element compositoinal variation of the granites from the Goseong area are compared
with those from the Jindong, Geoje and Masan areas. By the comparison, it is easily understood that the Jindong granites
are fairly different from the other three granites. On the other hand, the Goseong, Geoje and Masan granites generally
show similar variational trends with each other, suggesting that they are of similar genetic origin. Combining the sim-
ilarity of the geochemical features and the difference of the intruding ages between the Goseong and Masan granites, it
seems like that the magma generation from the same source materials had occurred at a temporal interval.
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Table 1. Modal compositions of the granitic rocks in the Goseong area (in vol.%)
homblende-biotite granite two pyroxene gr.
CG2-1 CG2 CG5 CG6 PG2 PG2-1 PG3 PG3-1 PG4 PG5 PG6 PG6-1 PG8 PJ9 Ki2 PGI-1
quartz 261 209 203 213 254 153 256 234 234 228 226 283 196 167 126 138
K-feldspar 290 274 280 311 341 217 274 371 340 300 233 270 174 217 180 159
plagioclase 342 405 419 372 335 383 383 290 311 326 411 344 440 456 482 538
orthopyroxene 23 2.7
clinopyroxene 0.4 02 08 04 03 14 18 52 7.7
homblende 27 47 41 42 20 01 01 11 17 64 42 37 29 65
biotite 0.1 11 03 53 1.8 106 1.8
chlorite 54 44 44 37 115 62 62 62 716 59 74 60 67 46 02
epidote 0.3
sericite 1.8 68 15 15 03 0.1 0.1 0.3
opaques 08 16 14 23 21 09 09 09 11 20 13 05 18 11 28 4.0
Table 2. Map locations of the samples used in this study
Sheet Name National .
Sample No. Rock type (1:50,000) Grid Location
CG2 granitic rock Chungmu 143.7/160.7 Tongyeong-gun/Dosan-myeon/Weonsan-ri
CG2-1 granitic rock Chungmu 143.7/160.7 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
CG4 granitic rock Chungmu 143.7/160.2 Tongyeong-gun/Dosan-myeon/Weonsan-ri
CG5 granitic rock Chungmu 143.7/160.2 Tongyeong-gun/Dosan-myeon/Weonsan-ti
CG6 granitic rock Chungmu 143.7/160.2 Tongyeong-gun/Dosan-myeon/Weonsan-ri
PG2 granitic rock Chungmu 144.3/160.8 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PG2-1 granitic rock Chungmu 143.7/160.8 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PG3 granitic rock Chungmu 144.2/161.2 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PG3-1 granitic rock Chungmu 144.2/161.2 Tongveong-gun/Gwangdo-myeon/Anjeong-ri
PG4 granitic rock Chungmu 143.9/161.1 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PGS-1 granitic rock Chungmu 144.0/161.3 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PG6 granitic rock Chungmu 144.3/161.2 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PG6-1 granitic rock Chungmu 144.1/161.3 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
P19 granitic rock Chungmu 144.3/160.7 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PG7-1 granitic rock Chungmu 144.3/161.2 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PI106 intrusive andesite Chungmu 142.5/159.9 Tongyeong-gun/Dosan-myeon/Weonsan-ri
PJ106-1 intrusive andesite Chungmu 142.5/159.9 Tongyeong-gun/Dosan-myeon/Weonsan-ri
PJ108 intrusive andesite Chungmu 146.2/157.2 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PI109 intrusive andesite Chungmu 146.2/157.2 Tongyeong-gun/Gwangdo-myeon/Anjeong-ri
PJ101 rhyo-dacite Chungmu 142.2/162.8 Goseong-gun/Georyu-myeon/Eunweol-ri
PJ101-1 rhyo-dacite Chungmu 142.2/162.8 Goseong-gun/Georyu-myeon/Eunweol-ri
CG9 lapilli tuff Chungmu 143.0/160.0 Tongyeon-gun/Dosan-myeon/Weonsan-ri
PG10 lapilli tuff Chungmu 142.5/159.9 Tongyeong-gun/Dosan-myeon/Weonsan-ri
PJ105 lapilli tuff Chungmu 142.5/159.9 Tongyeong-gun/Dosan-myeon/Weonsan-ri
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Table 4. Major element compostitions (in wt.%) and CIPW norms of the igneous rocks in the Goseong area

granitic rocks
CG2 CG2-1 CG4 CG5 CG6 PG2 PG2-1 PG3 PG3-1 PG4 PG5-1 PG6 PG6-1 PG7-1

Si0, 6691 6658 6597 6420 6561 6891 6183 68.74 6049 6885 69.01 6820 6590 6547
TiO, 053 052 061 075 057 045 076 042 08 047 045 049 056 061
ALO; 1459 1426 1456 1443 1469 1421 1574 1415 1581 1430 1437 1446 1495 14.83
Fe,Os* 425 466 485 624 439 384 618 390 724 432 378 375 471 494
MnO 0.11 016 013 018 010 010 011 008 012 010 010 010 012 012
MgO 1.35 141 160 201 149 104 233 111 321 118 115 117 151 1.58
CaO 304 296 270 276 341 215 512 154 560 18 256 270 327 338
Na,O 362 301 343 351 355 339 364 278 373 404 341 349 362 347
K0 420 402 629 418 406 459 314 495 28 437 440 438 391 399
PO 014 014 015 018 015 011 020 010 024 012 011 012 015 0.16
LOI1 089 226 203 184 189 1.00 125 143 003 116 115 206 18 111
Total  99.63 99.98 100.32 100.28 9991 99.79 10030 100.20 100.19 100.76 10049 100.92 100.56 99.66

CIP norm

Qtz 2037 2381 1986 16.69 1928 2411 1319 2139 973 2121 2391 2272 1937 19.17
Or 2525 2445 2593 2528 2464 2759 1885 2975 17.02 2503 2628 2631 2357 24.19
Ab 3108 2613 2963 3030 3073 2910 3126 3226 3170 3439 29.14 2991 31.12 29.90
An 1134 1388 1190 11.51 1241 1012 1761 1761 1805 804 1099 11.01 1321 13.32

C

Di 337 100 154 210 412 061 685 68 821 103 155 219 277 316
Hy 650 853 873 11.09 658 664 923 923 118 734 634 597 770 793
0l

Mt 108 117 123 156 112 096 154 154 178 106 094 094 117 124
Il 102 102 119 146 112 08 148 148 164 090 08 095 109 1.18

Table 4. Continued.

intrusive andesite rhyo-dacite lapilli tuff

PJI106 PJI106-1 PJ108 PIO9 PJ101 PJ101-1 CG9 PG10 PJ105
Si0, 51.97 55.17 55.67 58.54 68.79 69.78 69.99 68.47 65.58
Tio 0.89 0.96 1.10 1.21 0.20 0.20 0.42 0.44 0.62
AlLO; 16.33 15.77 14.98 14.53 14.54 14.59 14.43 14.60 15.82
Fe,05* 10.29 9.25 9.53 9.23 2.56 2.58 329 350 331
MnO 0.24 0.15 023 0.18 0.12 0.13 0.13 0.12 0.08
MgO 452 6.36 4.08 2.83 0.34 0.36 0.84 0.96 257
Ca0O 7.33 4.36 5.84 3.87 1.61 1.69 1.25 1.54 3.61
Na;0 352 4.03 3.68 4.47 5.03 5.02 4.61 479 4.19
K:0 211 1.09 2.09 2.05 350 345 352 3.50 1.99
P.0Os 0.22 0.19 0.29 0.33 0.08 0.08 0.12 0.13 0.12
LOI 2.16 2.13 1.77 1.68 1.57 19 133 1.70 2.29
Total 99.58 99.46 99.26 98.92 98.34 99.79 99.93 99.75 100.21
CIP norm
Qtz 0.00 4.15 543 9.37 22.63 22.69 24.57 2123 21.05
Or 12.93 6.70 12.81 12.57 1.25 20.89 21.16 21.18 12.08
Ab 30.87 35.35 3222 39.23 43.60 4344 39.68 41.47 36.34
An 23.30 22.43 18.83 14.06 6.90 7.25 6.32 7.84 18.39
C 0.01 0.76 0.11 0.22
Di 11.97 9.28 4.95 111 1.16
Hy 12.40 27.17 16.86 15.07 351 355 5.87 6.42 9.85
ol 4.22
Mt 254 233 242 2.38 0.62 0.62 0.83 0.89 0.88

Il 1.76 1.88 217 2.38 0.38 0.39 0.81 0.86 120
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Table 5. K-Ar radiometric ages of the igneous rocks in the Goseong area.

40 40
Rock Type Sample No. Material K (wt.%) ([1(?5:0];/8;) Am(l,'% ) Ar Age (Ma)
lapilli tuff PJ105 whole-rock 1.47 293+3 13.6 50.61+1.6
rhyo-dacite PJ101 whole-rock 3.17 74117 5.5 59.4+19
hb-bt grante PI9 biotite 7.03 1769+ 18 6.2 63.7+14
two px granodiorite K12 biotite 5.79 1400+ 14 9.3 613114
intrusive andesite PJ106 whole-rock 1.80 411+4 8.7 5784138




94 2733 K-Ar

B Ao 571

Aoz fAR e vElle YRS et A-ZER sdte] vl g, Al gAle kR
AEAA ] Aol I SUst AYUSL, AASA BF 2440 Zevs FE NPEE ¥RaTe A
dxe Z44M-FER e (A 444-2 Al ngAGe AT} fAlsith 2 o) i@
T2 AIAEY RAZED), shH o E 2H4d Age gAY A o1F%F (19917 Jin (1981), A
15 T T 0.4 T T 25 T T
03} 1
1.0 ° 1
o ] © o]
e o\q R, S
= ° <
0.5 o B
© Lo
0.0 ! L 10 § 1
50 60 70 80 50 60 70 80
Si0o2 Si02 Si02
6 T T 15 T T 10 T T
<o
- 10 -
(=) by o)
s S W\w\o &
= ]
4 5 ° B
<
o A A
80 50 60 70 80
Sio2
8 T T 10 T T 6 T T
6 ° 1
Q
<o
) - 2 )
E 4F e T ) g
® O AR A I
z.
2 F ]
1 1 L 1
050 60 70 80 250 60 70 80
Sio2 Si02
0.5 T T 10 T T
0.4 °
.4 - 8+ -
° 4+
B0 sl i
8 2 +
o [
[ % 4l + s A
[~ 4 o@@
2 _Og o0 AL 4
o
0 1 1
50 60 70 80
$i02 Sio2

Fig. 8. SiO, versus oxides variation diagrams of the granitic rocks from Goseong (circle), Jindong (diamond), Geoje (cross)
and Masan (triangle) masses. Solid line is the average variational trend of the Cretaceous granites in the Gyeongsang Basin
(Jwa, 1996).



572

Aol A ol&F (1994), "HIAS B Lee
(1991) 2 H¢ AL ATt

Fig. 89lA& S0, g&el it A& Haade
B 24 Ad9 s Fel O A A9 LR A
olo] BAE AW ETE 4 AFUA ] A7 B4
B Babo] Alsle] 4 e WaAgS &) FEAR A
Aoz g2 A A9 FSFEHE thE TS Ve
o] NS A AL A wlavle) 33tzAdo]
o] 53} Peke-g AAEITE AEUAE AT 1A, AA,
olakeb o] 3ot REel thal Ztzt vlms] B, Siol
& TiO,, ALO; Fe05%, MgOe] ¥3 ¥izh= Al &7t
o) fARsIc o2 A A M K0, MnOSH &
A 22 dFo] wA vehtz, CaO F#o| WA e
U Rold, mlatekallol POs & Fe0,*/Mg0O9]
v]7} 24 Jehde Aol ol2|g Ato| & melsltiels,
A x99 gretRel 24 Wt Az fARE AL F
v 2. EAolt}.

g, Fig. 8ol e A4EA] W7 ~A37] sp7tedkFe
D4 wsle] P AEE Aoz vehfo]

o
]

A

o4
Ao

&S vws] B3tcd (Jwa, 1996). 43, AAl, #iit
o] zA W37} TiO, Mg A% Ha
83} SARSHAI, ALO, NaO, P05 2% Hawhch
& ozt w4 vehte §4o] dth £
o} A, ohatera| 9] reF A
ool Bt AFME AAZ Ca0, K0, AA &z &
L FAE Q4o g skt
FAbslthE AL S S HAGAIZ vhant fge] FA7]
opdx|gtx, 1 24 vlan} Z& wlantE BRI
9 Bdo] fA1eHE vl 4 ik vim il A4
o] Az A &g meistd, LA wloante
7bedel Eoh a2y AZIHeR
£ Jde A3 = pHld mEixE FEEE
w7hohe F 9, = 2 2] Hold whE Hol7}
gich webd 8739k wiarke] &
Fo) AIZHAQl WiglE 47 el Rl oig
HE A49E For ik AR ddie 92 AY
o] 7% opakekaol thaiAgt Baslo} gl
opakebz o] ZHd M-8 u 31tete] AL £ R K-
Ar AthE 85 Ma, Rb-Sr FE SAIA At 88 Ma, A
ok FAA AdlE 100 Maolth (Lee, 1991). o] Adig&
24D steFe e K-Ar dui¢l 61~64 Ma
2obeE QS-S vehdth o8 JdA8%Fe A7
7} Eel® BF8ta F 9] XA -SR]
FAE Qa9 273l Wl AgFo] FARBITE R

a2 AN
oX,
0,

2
I
o
ol
o
:1m

* o
X

T

2

j=
T
o
ox
_|0

e
K
ox
ad
2
lo,
Lo
o\l
o 1
Hu

3 ox rE Ut o
o

EEES

43

¥ En|2& Fajojr).

dutA o g FAE Yol Wz}l o] FARIE A
& 24 vianty] gy Jdo) fAlete, A w4
olan} 3oz B3PS Al AR 87
GFAH 2 71ge] B WEolxm, vlan} oA
&2 0] 9ol F3] AFA 7ol A vl1mte] 3}
gha e 29 BA9 g8t 4Ae vy 5 ok
mebd T x99 e FE U8 2 EURRE &
HE YL 7HsAel ot B 3o, 34 AGE ¥
e A2 A Fo e ATl Webr] F718 B719
F A2 A71Ae 14 & Fa 4o
Aolt}, wiely} wr)e] A4 EFL vt
4 37ke] K-Ar 35 (K-A4)9 duigl
M= A5t (Lee, 1991).

gH, gl AFGPRe| A g2 2
2 UZ RELE A2 RE 33HA x4
A vtantE g £ 7] &, o] 7
A ¢ gls Aot dHozE
g 3pdeRel A Al Aolrt e olf
A gojol & Zolt}, o] & #Ysr] el vk
o} 2994 59 Hoh £2HQ z8sF L7, o]
WE AL e =RA thEnA} Fet

“

dv)

)
wo
[
2

Al

g2 £

AAEAS AR A9 st 14 2199 8y
PRE QHieAel A8 S, AN, HEY 5
o BAIgHRS) o|E WY HUYF I BY INAF
$o.2 o|%ojd otk BAIULE, HULR L BY AN
GRE FAE 929 WEdN N2 08 2FL Ho|
2, JlZ¥H o] AQe HYFEL FUA vhache
H £Fe) M2 Oe 2oz PEES 9 4 Atk KAr
A Qo of Aede] BBl hAZ W] Lo

doj ke MA@k

14 Ao BRYRE FAE Qoo FF Azl
gl2el FFekAl, AALA L vhireta st
SAARE TE HRLRsE TE U A
o) 4914Q BAYo] He Ao 4zErh

2 g, 17,
AR, vt Aee] FdRES FIE da) FF

\ﬁ
7t Az fAeld, 4Hoz BA g How
WZbEo, o, slanle) &% AVt o 34 S
79 5l SgRe AT fAE FY 29 8
A2RE s 4ol AHA 1AL T3 Lol
& V54 AN BT,



BEEA 23AGY AR G FHEA A7 [ FHRLL ATH} K-Ar A ) 573
AP A °IE3 (1990) A5 Gy AA = 24Pt Fol ek by
‘L o]—M;].sLx% oq:rv.' ;:_Lq}i;h—i /\"A}k—_v:, 83p.
Bk, W‘? ol &%, 24, A3, 719]F (1983) 1:50,
o] wieol el AHAQ HHE o 4 APAFAe 000 FREFUYN, @A 74
A4 v A 7AFE etk 121 EPMAS Abes Jin, M.S. (1981) Petrology and geochemistry of the Cre-

A 3l —i‘- d& olntet7|th e Kimura s, XRFE A}
2317 & & FHEe] Tagiri 2, K-Ar Gh&2A o] &

r-{

%%%§a€~ e7tobetehste] Nagao 247 A=R
thoo] AFE FAASAT EHAT (94-1400-07-
0103)9] AQ o2 ¥,

=l

:1 & (1986) 3 J%XMIAH 37) dety] sl sl B
ol dutu g F471d =#3, p. 167-194.
ol*o“ﬂ 248, Zlﬂ'*‘ (1987) gl Wietr]-A371 48
I AF27 o9 A1 FstsA], 234, p. 338-359.
o1& F (1991) 2 X E-vhit A a7t Fol B3 A,
A 23}ete) 7], 124, p. 230-247.

taceous granitic rocks in Southern Korea. PhD thesis,
Seoul National University, 144p.

Jin M.S. (1985) Geochemistry of the Cretaceous to early
Tertiary granitic rocks in Southern Korea. Pt. 1, Ma-
jor elements geochemistry. Jour. Geol. Soc. Korea, v.
21, p. 297-316.

Jwa, Y.-J. (1996) Chemical composition of Korean Cre-
taceous granites in the Gyeongsang Basin. I. Major
element variation trends. Jour. Korean Earth Sci. Soc.,
v. 17, p. 318-325.

Lee, J.I. (1991) Petrology, mineralogy and isotopic study of
the shallow depth emplaced granitic rocks, southern
part of the Kyoungsang Basin, Korea -Origin of mi-
crographic granite-. DSc thesis, University of Tokyo,
197p.

1996\ 6¥ 104 94





