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The Study on Geochronology and Petrogenesis of Foliated
Granites in the Honam Shear Zone, South Korea*

Yong-Jun Kim**, Young-Seog Park*** and Sang-Won Kang**

ABSTRACT: Honam Shear Zone is a mylonite zone approximately parallel to the NE-SW trend located southern
part of Korea peninsula. Geologic ages and petrogenesis of foliated granites in this zone are as follows: Igneous
rocks of this zone are composed of granite gneiss, Paleozoic granites, Songrim granites, Jurassic granites and
Cretaceous granites. Foliated granites show deformed phase of Paleozoic and Songrim granites during Daebo
Orogeny. And isotopic ages obtained from foliated granites are early Permian to late Triassic period (276~ 200 Ma).
Most of foliated granite masses are igneous complex consisting of a series of differential product of cogenetic
magma. The individual rock mass of foliated granites plotted on Harker diagram shows mostly similar trend
of calc-alkali series. REE diagram indicates that LREE amount of foliated granites are more enriched than HREE
and negative Eu anomalies of them are weaker than those of the other granites. From these data, we suggest
the rocks are generated from continental margin under syntectonic environment. Original magma type of foliated
granites correspond to I-type, syn-collision type and Hercyano type. In compressive stress field between Ogcheon
folded belt and Youngnam massif, foliated granites had formed due to mylonitic deformation. Those facts indicate
that magma of foliated granites would had been generated by melting in lower crust or contamination in upper

mantle.
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Fig. 1. Geological map of southern part of Korean peninsula, simplified mainly from the map (1/1,000,000) by Um
and Chun (1981). (1 )Pre-Cambrian groups, (2) Ogcheon system, (3) Paleozoic groups, (4) Mesozoic groups, (5) Tertiary
groups, (6) Basic and Intermediated Plutons, (7) Paleozoic granites, (8) Foliated granites, (9) Songrim granites, (10)
Jurassic granites, (11) Cretaceous granites, (12) Tertiary volcanic rocks.
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Q) st ) wEol vl 2 A A" AAzAbel A=
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Table 1. Rock properties of foliated granite masses in Honam shear zone, South Korea.

Rock mass Rock type  Texture Occurence Major composition
of mass Q Pl Kf Bi Hb Mv Ep Ch Sp Ap Zr Op et
Cheongsan F-por-grd F, Por Batholith * % 4+ ¥ 4+ — p n n - - - n
Hb-bi-grd M * 0 ¥ ¥ + n - n - n - n
Tm-gr M * * * + g ¥ n n n n n - 0
Cheonju F-por-grd F, Por Batholith * ¥ 4+ ¥ — — n n - - — n
F-bi-grd F * ¥ 4+ ¥ — - p —-— - @mn — — n
Fleuco gr F * * - n * n n n n n - n
Kochang F-hb-bigrd F Batholith * ¥ 4+ ¥ 4+ pnp - - - - - = n
-Youngkwang F-bi-grd F ok * - - - - - - — n
-Gaeumdo
Kimcheon F-hb-bi-.grd F Batholith * ¥ {+ ¥ + 3 - - - - - - n
Monzonite M * ¥ ¥ * p p - - - - - n
Syenite M * * + * n np n - n — ~— n
Jangsoo F-hb-bigd F Batholith * * 4+ * 4+ pn n - - n n - i
Hamyang F-hbbigd F Batholith * * + * + n - - n n — n
F-por-grd F, Por * * 4+ * — — — n - n n — n
F-bi-grd F, fine ¥ ¥ - - n - - - - n
Fleuco gr F, * ¥ - n ¥ n - - m
Sunchang F-hb-bi-gd F Batholith ¥+ + * 4+ n - - - - - n
F-por-grd F, Por L L - - - - — n
Ogkwa Daegang f-gr F Batholith * * - oo n n - n n - g
Samori f-gr F, Peg * * — n * - n n n n - ga
Chailbong f-grF * * ¥ - n - n n - — n
Haenam F-hb-bi-grd F Stocks * ¢# + ¥ + - n n - - ~— -~
F-bi-grd F * ¥ + ¥ - - n n - - - - n
Hwasan-Songji ~ F-por-grd F, Por Stocks ¥ ¥ 4+ ¢ - - - n n n - — n
Sungju F-bi-grd F Batholith L - - n - - — n
Hapcheon F-leuco gr F Batholith * * + n ¥ - — n - n n
Gaya F-por-grd F, Por Stock,Dike * * + 4+ 4+ n n n - — — — n

*main major, + major, - accessary, n; none, Q; quartz, PI; plagloclase, Kf; k-feldspar, Bi; biotite, Hb; hornblende,
Mv: muscovite, Ep; epidote, Ch; chlorite, Sp; sphene, Ap; apatite, Zr; zircon, Op; opaque, ri; riebeckite, ga; garnet,
il; ilmenite, f; foliated, por; porphyritic, peg: pegmatite.
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Table 2. Isotopic age of igneous rocks in the Honam shear zone, South Korea.

Rock name Area Isotopic age(Ma) Material Geologic Reference
IR:initial ratio analysed  period

Grgn Songkwang-sa 1,988+ 8.3(Ar/Ar) Hb Pre-Camb. Kim, YJ.(1988)

Grgn S-Sapyeong 1,371+ 3.3(Ar/Ar) Mv Pre-Camb. Kim, YJ.(1988)

Grgn Jangheung 2,230+ 50 (Rb/Sr) Wr Pre-Camb. Choo, S.H.&Kim, S.J.(1986)
[R:0.7063 £ 0.0015

Por-gr-gn N-Jangheung 1,330+ 1.5(Ar/Ar) My Pre-Camb. Kim, YJ.(1988)

Por-gr-gn Bosung-Beolkyo 2,090+ 60 (Rb/Sr) Wr Pre-Camb. Choo, S.H. & Kim, SJ.(1986)
1R:0.7089+ 0.0010

Geochang gr NW-Geochang 370+ 30 (Rb/Sr) Wr Late Dev. Choo, S.H.(1986)

(Two mica gr) IR:0.7113+ 0.0003

Geochang gr N-Geochang 276 33 (Rb/Sr) Wr Early Perm. Park, Y.S. et al(1993)

(Two mica gr) 1R:0.71010% 0.00024

Hb-bi-grd N-Cheongsan 262+ 8 (K/Ar) Hb Early Perm.  this paper

F-por-grd Cheongsan 258+ 12 (Rb/Sr) Wr Mid. Perm.  Choo, S.H.&Kim, SJ.(1985)
IR:0.7150+ 0.0003

Daegang-f-gr SW-Namweon 228+5 (Rb/Sr) Wr Mid. Tria. Choo, S.H.&Kim, S.J.(1986)
IR:0.7158+ 0.0010

Daegang-f-gr SW-Namweon 212+ 2 (U/Pb) Zr Late Tria. A. Turek & Kim, C.B.(1993)

F-hb-bi-grd W-Jangsoo 198.7+ 9.9(K/Ar) Hb End of Tria. Kim, YJ.&Lee, C.5.(1988)

F-hb-bi-grd Jirye 181+ 9 (K/Ar) Hb Mid. Jura. Kim, YJ. et al(1989)

F-hb-bi-grd W-jangsoo 187+ 3 (U/Pb) Zr Early Jura.  A. Turek & Kim, C.B.(1993)

Sunchang gr Sunchang 222+ 5 (Rb/Sr) Wr Mid. Tria. Choo, S.H.& Kim, S.J.(1986)

(F-bigrd) IR:0.7163+ 0.0002

F-bi-grd Hamyang 179.2+ 0.5(Ar/Ar) My Mid. Jura. Kim, YJ.(1988)

F-bi-grd hamyang 179+ 0.9 (Ar/Ar) Bi Mid. Jura. Kim, Y.J.(1988)

F-bi-grd Sunchang 1838 (U/Pb) Zr Mid. Jura. A.Turek & Kim, C.B.(1993)

F-por-grd Hamyang 200+ 5 (Rb/Sr) Wr End of Tria. Kim, YJ. et al.(1989)
IR:0.7144+ 0.0037

F-por-grd W-Aneui 219.2£ 2.9(U/Pb) Zr Mid. Tria. A. Turek, & Kim, C.B.(1993)

Namweon gr W-Unbong 203.3+ 10.2(K/Ar) Hb End of Tria. Kim, YJ.&Lee, C.5.(1988)

(Hb-bi-grd)

Namweon gr S-Osu 211+ 3 (Rb/Sr) Wr Late Tria. Choo, S.H. & Kim, SJ.(1986)

(Bi-grd) [R:0.7186+ 0.0004

Namweon gr NE-Namweon 176+ 3 (U/Pb) Zr Mid. Jura. A. Turek & Kim, C.B.(1993)

(Hb-Bi-grd)

Kwangju gr W-Kwangju 222+5 (Rb/Sr) Wr Mid. Tria. Choo, S.H.& Chi, SJ.(1990)

(Hb-bi-grd) IR:0.7020% 0.0005

Kwangju gr S-Sungjeon 229.3% 3.6(K/Ar) Hb Mid. Tria. Kim, J.H. et al.(1993)

(Hb-bi-grd)

Kwangju gr Nw-Sann 93.77+ 1.43(K/Ar) Bi Late Cret. Kim, J.H. et al.(1993)

(Hb-bi-grd)

Kwangju gr W-Moonjang 172+ 5 (K/Ar) Hb Mid. Jura, this paper

(Hb-bi-grd)

Kwangju gr W-Kwangju 210+ 3 (Rb/Sr) Wr Late Tria. Choo, S.H.& Chi, SJ.(1990)

(Bi-grd) IR:0.7231+ 0.0004

Kwangju gr Jangsung 196+ 3 (Rb/Sr) Wr Early Jura. Choo, S.H.& Chi, SJ.(1990)

(Two mica gr) IR:0.7202+ 0.0006

Kwangju gr NW-Jangsung 166+ 4 (K/Ar) My End of Jura. this paper

(Two mica gr)

Hb-gabbro Gaya 204+ 10 (K/An) Hb End of Tria. Kim, YJ. et al.(1989)

Hb-diorite Palgongsan 180.7+ 9.0(K/Ar) Hb Mid. Jura. Kim, YJ. & Lee, C.S.(1988)

(Hb-gabbro)

Hb-diorite W-Geochang 179.0+ 9.0(K/Ar) Hb Mid. Jura. Kim, YJ. et al.(1989)

Hb-diorite W-Geochang 177+ 6 (U/Pb) Zr Mid. Jura. A. Turek & Kim, C.B.(1993)

Macheon gb Macheon 219+ 3 (U/Pb) Zr Late Tria. A. Turek & Kim, C.B.(1993)

Hb-bi-grd SE-Moopoong 190+ 70 (Rb/Sr) Wr Early Jura. Choo, S.H.(1986)

Kimcheon gr Kimcheon 172+ 2.8Ma(Rb/Sr) Wr Mid. Jura. Choo, S.H.& Kim, SJ.(1985)
IR:0.7095+ 0.0010

Kimcheon gr N-Jirve 181+ 9 (K/Ar) Hb Mid. Jura. Kim, YJ. et al.(1989)

(Hb-bi-grd)

Hb-syenite E-Geochang 178+9 (K/Ar) Hb Mid. Jura. Kim, YJ. et al.(1989)

Mv-gr W-Cheonju 164+ 4 (K/Ar) My End of Jura. this paper

Por; Porphyritic, F; Foliated, N; North, S; South, SE; Southeastern, SW; Southwestern, Wr; Whole rock, gr; granite,

grd; granodiorite, gb; gabbro, gn; gneiss, Zr; zircon, bi; biotite, hb; hornblende, Mv; muscovite.



deldsttelie 4
Ar 74 odeo] 1987+ 99Ma 283 U/Pb Aol
d¥o] 1869t26Mac®, HelAFLEIIA St

79 AAAGsh A4 B

A+ 255

AR Feplzo] dgehs ARAAE Bk olsl4 %
syl o Feln ugEsld 4

2 7l RS
Rb/Sr #qtd®e] 2224 5Ma, U/Pb Ao1Z <d2de] 182.  A|7]E vehdich Fdsziohael 33sbobde v%
6~1835Ma, Ar/Ar 9% ¢12j0] 1792+ 159 Ma Z2|T  old] 52 oIHREZ Edsl: th3e] ojsle] odujzt o
Ar/Ar F&E d¥e] 1791 09Mao2, Je|dubasld &8 o} REHoZ Sl FAF o} MAubHe
AE<] Rb/Sr Agtedzdo] 258+ 12Ma 28]x U/Pb 2 A3 w¥S wx) oghe) 8 ARg7|ate] 7)ok
AolE od¥e] 2192+29Mac®, Wi dstAdste  Ags wpAA el ME FFAbe] wheicte] Hwporu-ghi

Rb/Sr A A& o] 228+ 5Ma L& U/Ph A oJE o3&o)
211+ 19Mac g, zg)la gjAE-$msltele] Ar/Ar

2
Wou od¥o] 159+ 0.3 JejAsetie] A AAY TR AR A7AS TR 2he gh=al el
= 258~159Mas A3 2 WIEL 7 o)A 2 2¥sh) 2% 180 Ma AE] AAAYE HYlo] E

Ar/Ar A%< Wohd YA AREL 258~198.7 Ma®
g AT frebrzel siRshe AAANE

£ B3z ek

RISy AHAd

Aolt}. 22} FAE 190~164 Ma® 7] 27)4¥
Feb7) 2717 & AR HfolE BT} F3}19

HoAE ojspzto] T AAAINS Aol Fepr|Frbere] o]
SHLAFE SAHA Gl E Role s Holx A o4 sBES] A AT AEQS

AR e As HEY WA AR Al F

T2E F ik o7IMe Faled dsent s&sr)z

gk Fxe) gEAQ AR ddsiebAe} B3s HelaslizetRel M 5st

ZAHA7} stk dE ke 211~2033 Ma2 A AHYY)

ol gty FFEtGe BRIt K/Ar 9 kARSlat: R X A S NS AR O R Rt R

E4& 7] sste] SAAFAN S Fodd, S F4

25

20

[}

Ny

o &

RN

(e

r

ne

a5

$i02(wt. ™)

Fig. 2. Major element oxides (wt.%) versus SiO, (wt.%) for representative rock masses of foliated granites in the Honam
shear zone, South Korea. Symbols of rock masses are Circle in Cheonju, Reverse triangle in Cheongsan, Square in
Gaya-Hapcheon, Full square in Ilamyang and Full triangle in Gaya-Hapcheon.
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Fig. 3. Trace element oxides (ppm) versus SiO, (wt.%) for representative rock masses of foliated granites in the Honam
shear zone, South Korea. Symbols are the same as those as Fig. 2.

ol o] BEshe 399 AT 24AANE A
54 B3 olF AEE e
bt FA-TpoktA 24 A4
A oldTelx Mzo] HEA A8F F7}
o) ARFE AA)sta e el el A
ARE AF7HA ol gt ko] WER AR

4%, 1984; 24E 9, 1989%, 1990, 1991a;

2 o pf Hr
o S o
A 2

N
13 ﬁ
:é' 2

=2

&
f

5} 8

He
1%

A
ol
oL
=
2t

ubA 2 9], 1990)0l A} k3 (AFhA] 2870, A AboA) 287,
Ak 2170, ghekohAl 2070 1E] 5 shek-FHH oA 2270
Z 1197) <taet A2 that A AL R)sto] ARgalede)
sletr e o3 dis EAANA ICPE AHS-3ho]
298 ugAE g JEFUS diste] AxFHILH,

Si0, 4%} FeO-Fe,0; A4 st =3}atild
A EE AAlsleleh FAEALS] 4SSO, W
sre} lRAEY LSS0, Wstes 77 Fig 29 Fig.3
o, AMFAMIE 9} Ba-Srists= 77t Fig 4h Fig 5ol
A S pormative Q-K-P9} normative Or-An-Ab+ Fig. 6
(A)¢} Fig 6(B)=2, 233 A7t Ha Na,0+K.0 il
3}9} normativePlell & ALOs 3= 7+7 Fig 7(A)¢t

Fig. 7(B)oll &A8}2ic}. = Nakamura®] 3|EF o2
2343 3% nok (REE pattern) Fig. 8¢, A%

ACFE Fig. 99, 2] Pearce (1984)°] Nb-5i0,9 Nb-
Y shige 27 Fig 10(8)8} Fig 10B)ol A s}sict
2RO ARSI, WItE (Fig 2% 45K

oAl 57} o5 HAlE A ASE A
2 7|2 Daly (1910)e] 93t FALEA o) B3t
So] nol A} A9 AXFr} 2efi} b EAS
AR AT sdekEel ABSH st UeR el
o}E Alololi B3 ske] Aupzre] AolZ Yehiic), =
A1203, FeO, Ca0, MnO¢} TiOy= o2 gt & R} <7
Fakg HolEd) vkl K,0, P05, Fes058F MgO+
o ¥373e wald 123 K0k #lud e
o wlshel Eslrgpe] FeisiA ghon o
Z,_:ruj olsig] 3}1,].0] ogalle—ul-xl;s:].ﬂﬂiol-
44 wAo) whedt whaele] ¥}
iRz Ao] ope} ghaerivl Aelshe 7]
HEs B4 BAZ S AAE Foh
2e go| 2& ]ughe B4 iﬁ}a}%a}
g ooz avle] Aol ol

A AR www}mﬁ-o&
o] o] dE2 AmHrh )AL
.50, WIE (Fig e FA¥Axe A3E v
=g B3 es ol Bsh} AMRE Ly
b 735k Rolw, & WEARE Si0,9] 27l ureh
Ba, Cu, Nb3} Zr& Z7}sh= A4 8S 223 Sr, Co, Scit
Ve grasie 7@%&—% 2ol A4 o]Z gHi o] Ao
252 TAY S S AL

)
ok

O
T

2 ox A rle
and

M on
® ,?1

ot to g2 N 4
x P & o w22
d T e o oo
A o,
i*>-£WE»
ﬁE‘—LO_\.,ﬂmlno
ol N o —m’
a2 He -
Y r

48 e lo e p AN R
E
ol



Fig. 4 AMF diagram of rock masses of foliated granites
in the Honam Shear Zone, South Korea. Symbols are
the same as those of Fig.2.
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Fig. 5. Diagram on Sr (ppm) versus Ba (ppm) for rock
masses of foliated granites in the Honam Shear Zone.
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Fig. 6A. Triangular diagram of normative quartz (Q)-Alkali
feldspar (K)-Plagioclase (P) for rock masses of foliated
granites in the Honam Shear Zone, South Korea. Sym-
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Fig. 6B. Triangular diagram of normative Alkali feldspar
(Or)-Anorthite (An)-Albite (Ab) for rock masses of folia-
ted granites in the Honam Shear Zone, South Korea.
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