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Abstract: It has recently been proposed that granites can be divided into hot and cold ones by absence
and presence of inherited zircon, respectively, which is closely related to zircon saturation temperature. The
Phanerozoic granites in South Korea are divided into high- and low-Zr groups in a SiO,-Zr diagram,
which appears to be related to their intrusive age. Most Triassic-Jurassic granites belong to low-Zr group,
whereas most Cretaceous-Early Tertiary granites belong to the high-Zr group with the exception of
geographically distinct Masan and Jinhae granites that belong low-Zr group. Calculated zircon saturation
temperatures using major elements and Zr contents indicate that the Cretaceous-Early Tertiary granites
(608-834°C, average 782+31°C) except for the Masan and Jinhae granites (average 759 £16°C) show
higher temperature than the Triassic-Jurassic granites (642-824°C, average 756 =31°C). U-Pb zircon isotope
data of the Triassic-Jurassic granites reported so far define discordia in a concordia diagram, which
indicates presence of inherited zircon and agrees with their low zircon saturation temperatures. So the
Triassic-Jurassic granites appear to belong to cold granite. On the other hand, presence or absence of
inherited zircon has not been known for the Cretaceous-Early Tertiary granites with relatively high zircon
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saturation temperature, so that their classification into hot or cold granite awaits further study. Nevertheless,
the Cretaceous-Early Tertiary granites may have formed at higher temperature than the Triassic-Jurassic
granites, since zircon saturation temperature reflects formation temperature of magma to a certain degree.
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Fig. 1. SiO, (wt.%) versus Zr (ppm) variation diagram
for the Phanerozoic granitoids in South Korea. Note the
two distinct trends for the granitoids in the Gyeongsang
basin. Abbreviations: OB, Okcheon belt; GB, Gyeong-
sang basin.
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Table 1. SiO, and Zr concentrations and calculated M and zircon saturated temperatures for the Phanerozoic granitoids

in South Korea.

SiO, (wt%)  Zr (ppm) M T, (°C) Si0, (Wt%)  Zr (ppm) M T, (°C)
Southern Seoul (n=13) Deajeon granite (n=8)
max 76.1 122.0 1.5 760.0 max 72.1 192.0 1.4 822.7
min 73.3 74.0 1.3 724.5 min 70.5 109.0 0.8 758.8
average 93.2 1.4 741.0 average 154.3 1.3 787.2
std (1o) © 158 0.0 12.8 std (1o) 274 0.2 20.5
Northern Seoul (n=21) Nonsan granite (n=7)
max 76.7 243.0 1.4 823.7 max 68.9 197.0 1.6 796.0
min 70.8 60.0 12 716.0 min 63.1 167.0 1.5 776.4
average 108.5 13 753.8 average 182.3 1.6 783.6
std (1o) 482 0.1 30.1 std (1) 10.2 0.1 7.3
Anyang (n=2) Boeun granite (n=5)
max 76.1 63.0 1.4 717.0 max 70.5 157.0 1.6 771.3
min 76.1 62.0 1.3 710.2 min 61.8 111.0 1.3 755.9
average 62.5 1.3 713.6 average 130.4 14 766.2 .
std (1o) 0.7 0.1 4.8 std (1o) 182 0.1 6.4
Kwansaksan (n=15) Cheongsan granite (n=5)
max 779 95.0 1.5 743.7 max 68.9 193.0 1.6 795.0
min 71.9 48.0 13 687.4 min 66.0 89.0 1.5 725.9
average 70.1 1.4 720.7 average 150.6 1.5 771.0
std (16) 12.2 0.0 14.9 std (10) 39.6 0.0 27.0
Hwacheon granite (n=16) Baekrok granite (n=5)
max 78.5 178.0 L5 799.0 max 69.1 127.0 2.0 753.9
min 70.9 51.0 12 700.5 min 60.2 96.0 1.4 7114
average 92.0 1.3 740.6 average 110.2 1.7 7322
std (1o) 404 0.1 313 std (1o) 11.5 0.2 16.0
Hongcheon grd (n=19) Yeongju granite (n=27)
max 71.7 207.6 1.7 791.8 max 74.9 213.8 2.0 799.9
min 64.3 102.0 14 737.0 min 61.9 49.0 1.5 688.3
average 149.6 1.6 766.4 average 149.7 1.7 757.0
std 28.8 0.1 13.9 std 32.8 0.1 20.1
Hongcheon Pbgr (n=15) Andong granite (n=20)
max 73.4 214.4 1.5 812.6 max 71.9 222.0 2.0 791.1
min 66.8 112.9 1.3 753.5 min 61.5 107.2 1.5 747.1
average 160.0 1.4 785.3 average 186.8 1.7 774.3
std (16) 32.1 0.1 18.1 std (1o) 34.1 0.1 11.5
Hongcheon Mbgr (n=10) Namwon diorite (n=5)
max 74.2 198.0 1.4 816.4 max 584 132.5 2.7 716.1
min 68.6 99.3 13 752.7 min 50.5 78.0 2.0 664.6
average 1513 1.3 786.2 average 108.0 23 694.5
std (16) 29.9 0.0 19.0 std (1o) 222 0.3 20.5
Hongcheon Tmgr (n=17) Namwon Hbgr (n=6)
max 76.7 201.6 1.3 816.6 max 68.8 145.3 1.7 757.1
min 72.8 92.8 1.1 748.4 min 63.8 92.4 1.5 732.1
average 143.8 1.2 787.6 average 114.9 1.6 743.4
std (1) 33.2 0.1 20.1 std (10) 17.8 01 8.5

Abbreviations: max=maxium, min=mininum, std=standard deviation, Grd=granodiorite, Pbgr=porpyritic biotite granite, Mbgr=Mig-

matitic biotite granite, Tmgr=Two mica granite, Hbgr=Hornblende biotite granite, Pgr=porphyritic granite, Bgr=Biotite granite,

Mgr=micrographic granite, Hgr=Hornblende granite.
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Table 1. continued.
Si0, (Wt%)  Zr (ppm) M T, (°C) SiO, (wt%)  Zr (ppm) M T, (C)

Namwon Pgr (n=6) Masan Hgr (n=27)
max 69.6 176.7 1.5 785.4 max 76.0 255.6 1.9 794.3
min 65.5 151.9 14 771.9 min 62.8 96.5 1.4 737.6
average 164.6 L5 780.1 average 150.0 1.6 762.9
std (1o) 11.1 0.0 5.2 std (1) 409 0.1 14.5
Namwon Bgr (n=26) Masan Mgr (n=6)
max 76.0 137.1 1.6 769.8 max 77.8 122.6 14 772.2
min 65.5 21.4 1.2 646.0 min 75.1 52.5 13 706.2
average 102.9 1.5 741.3 average 96.1 1.3 7474
std (1o) 20.6 0.1 17.8 std (1) 26.1 0.0 23.8
Namwon Tmgr (n=7) Jinhae Bgr (n=7)
max 75.0 109.5 1.4 756.7 max 76.5 163.5 1.5 779.5
min 71.6 359 1.3 677.7 min 69.0 94.7 1.3 745.8
average 89.3 14 737.0 average 117.0 1.4 755.2
std (o) 245 0.0 26.7 std (1o) 233 0.1 12.0
Namwon Gap (n=5) Kimhae Hgr (n=8)
max 76.3 88.2 1.4 745.9 max 71.5 219.1 1.6 805.5
min 73.8 20.5 12 641.8 min 69.0 179.6 1.5 784.7
average 45.0 1.3 683.9 average 201.6 1.5 796.8
std (1o) 27.6 0.1 427 std (1o) 14.8 0.0 7.2
Sokrisan granite (n=5) Kimhae Mgr (n=8)
max 79.5 159.0 13 7979 max 71.5 265.2 1.5 834.4
min 74.9 49.0 1.2 701.3 min 70.0 2277 1.3 811.1
average 91.7 1.3 7443 average 249.5 1.5 8213
std (1) 375 0.0 323 std (1) 15.4 0.1 9.6
Wolaksan granite (n=13) Enyang granite (n=21)
max 71.7 2376 1.5 812.1 max 75.1 198.0 1.5 803.4
min 70.9 78.8 1.3 736.2 min 72.2 19.0 13 627.1
average 126.0 1.4 761.9 average 152.5 1.4 775.6
std (1) 52.8 0.1 26.5 std (1o) 41.1 0.0 382
Imok granite (n=8) Yucheon granite (n=19)
max 68.0 245.0 1.6 818.7 max 73.8 257.0 1.5 818.5
min 66.1 160.0 1.5 775.5 min 71.4 169.0 1.3 781.6
average 192.5 1.6 789.8 average 195.7 1.5 798.0
std (10) 31.5 0.0 14.4 std (1o) 24.4 0.1 10.1
Busan Bgr (n=25) Palgongsan granite (n=16)
max 779 232.9 1.5 816.9 max 75.6 209.0 1.6 808.2
min 71.0 13.1 1.3 607.7 min 67.5 108.0 13 756.7
average 141.9 1.4 769.8 average 185.3 1.5 790.0
std (1o) 52.9 0.1 43.0 std (1o) 26.0 0.1 12.7
Busan Mgr (n=22) Tohamsan granite (n=9)
max 77.9 179.6 1.4 801.6 max 77.8 208.0 1.6 804.1
min 76.3 75.0 1.1 730.1 min 69.4 107.0 1.4 752.5
average 127.2 13 773.2 average 153.2 1.4 771.9
std (1o) 25.3 0.1 18.8 std (1o) 355 0.1 17.3
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Phanerozoic granitoids in South Korea. Abbreviations:
OB, Okcheon belt; GB, Gyeongsang basin.

AT 7K ke AL AZo| E3hd rtet
€ ANt vhaete] 2x7h Yopd AEo ojw X
sl vlavke 292 ATE o FoulA XL
2UER AFL Poz N2 AZE FEIW] A
Agch, mebA mhaviely ZEF A el AAZ
ol dog EAY F AUk olw) HA Zr FF T
FE B4 & QAT AH ol AeR v
vtel Zr o] FeigsbeAthE Aol T, kst
ezl HiAE yepdt & & o v
o] wtzwte] =7t FE38] woP AHZo] BESIEH
Avtd ZUEAY AEE &8 Y F Utk o™
vpante) £3} 27l Zrd] FFe] FA Srtske
ATE BAFT7} olF vlavpyh Aol tiste] E3t
of meEd HRZa AF ARLS S AR
Hed ojf AEE AFe FA3] AATE 7
geth F, T,& vlant2RE Aol 4257 A%
e 2EE B & Ank olwe] AL 2706 A%
e FEo] ol T, mhavt A4d2mel HAT
AE e

=8t Mol sizet W dXEe| EXf RF
EglololaFelr] Y] HAEL dAFEE e
Rol dnA oA 7hsdty 55 538
Az #FEch d7keke) u-pb AE Ad AEE 3§
Ael7] 98 3ol ageA gaFtolst Hojd
7L AR dE dAoes 53 298y AAAVE
JNsR=, ol dAE EAE AR vehd
o} 289 R U-Pb A Adl AE=(Tureck and

i}

>

1

r

N

;

o

Vol. 14, No. 2, 2005

300
I | © Triassic-Jurassic granitoids
3 Cretaceous granitoids in the OB 28] &d&l
250 = | A Cretaceous granitoids in the GB = e
200 —
—~
g. L
= 150 —
bt L
o L
N
100 °
b o
50 - Y-
o
L O os
ol 2
600 650 700 750 800 850

Zircon satureated temperature, Tz, (°C)

Fig. 3. Zr content (ppm) versus zircon saturation tem-
perature (T,, °C) for the Phanerozoic granitoids in
South Korea. Abbreviations: OB, Okcheon belt; GB,
Gyeongsang basin.

Kim, 1995; Kim and Tureck, 1996; Kim et al,
1999; Kim et al., 2004) BF Eg}tolo}xFelr]e] 3
7yl g RAE A} R A4 T ot
7} Aelgo] dxFEe &A1& Uehdrh ol T AA
2 Tt A sgdA el dAEY #5771 9
shdAe g PN SR s Se,
Turek and Kim, 1995; %%, #l4% x8), 34t 3
7FeHKim et al., 2004; Z5F U'EE AF), %E 5
7Yk (Kim et al., 2004; 5%, VL3R A8)Y 30 &
Agpolr}, o)Ee] thste] AlNtE B T,= 27 7434
+8.5°C, 771.0£27°C, 732.2+£16°CE4} Miller et al.
(2003)8] A2 el sigeict.

Heto] 12 A M2 stdy
Aol A B AAH o] AFellM 2
Feb) SAYEL 719 BF W2 T,
TEEZY A7IE el 25 23 ddEs =
olx Utk EF #n AT CL FEolr AAFo] &
Aetks HolA AL s a0 @ 5 e

i)
o i
il
i)
i3
o
I

o] gt} WA dAZME ARE T,2 58 +
ol gith. Miller er al(2003)2 L& 7493 A2
e Ure 7jELZ T, = 800°CE 4t). o
o w2 A3 st Gt 3G A
& AAEAe B7)-A37 2 FULER A

o,

td



%0 B3 - Y - Z5F - 485

[T eriassic- furassic granitoids outside Gyeongsang basin
] itoids outside Gy basin
B Early Tertiary granitoids inside Gy basin

Frequency

660 680 700 720 740 760 780 800 820 840 860
Zircon saturation temperature, Tz, (°C)

Fig. 4. Frequency diagram of zircon saturation tempera-
ture for the Phanerozoic granitoids in South Korea.

AL sp7etel sigetc). AAE FAt B
sPgez wanje] AAET & Aog %}34
2425 (>900°C, Clemens et al., 1986), °]5-& <A
ol A9 JhETE, "EE AE). 28} Miller e
al(2003)9] 32 37kete] T, HHE HHERS
I @ 4P 2 A 2 5 Ut
dAZol(A9) R o] B T, 5 Hole
ol M F /A ASE A B 4 dS
olth. &, ATe] BEYE sk zr Fgol B
< 7% vlarpyt B 734 0101*1 A& st
Ex3E)o] glojA v 7r dS b A °°lE} c
A whamkes o *é-‘%% ﬂ—% o} A A
RIS = A7) wizel] A WA 9o aumaq L
2t s73ekel A9 Sio, kol 76 wit% olate] E3lst
ol AyH PHALE 7r ko] FAHI) FojET
VTS & F Ytk ole ofn| AHEo] BEAZLHIYL
& ulalr A T, AA viaeke] xEg B
KN o

2 o2t r
>

mrlrke‘.

Roltt. v} T, o] M3 9= 608-817°CE v)$-
ATt mebA 2 3] A gols AAIEe|(AY)
gelslz] A7A T, wog #Agetr) s} oy

€ HoAFTh
AAZF O R date] woky| A37|x sl EL E)
ojofA-Fety] SHAGE ¥ & T,E Yepdr)
olg st sEhdEa W FAE AT
Rog AzrET) Kwon and Sagong(1998)yS 5
YLE o] 88 A= WEEA EfojofiF
§]r7 JOE-E 24255 7] (late-orogeny) M4,
71-A371 % SPFGEL F24H-8-5(post-orogeny)
P?.Ml ke Ag B 2f2Ey 533 2
TZEHQ FAHELS EdtolojiFety] Y-S0l

o]

= oox 30

o J,., N, l’-{II rr rlr

fo K 12

HYT wol Gt 3Jt=Ho] Fgshs B T
AUths A& AA13ThLee, 1987; Cluzel, 1992). ¥
o wWety] o]F AFo|AE o7 FXE] ¢ o4t
HEEA] Gbe e welr]A37] el AU w)
A= o o] FYHo] et FUvkeE FE A4
StHLee, 1987). o1& ATZ WEEAN RHoAe 2
Feot zepHolt}, T, 9 A+x 8439 FAE
s, 24 E 7] Y] AN F2AL
T o] AL B2 AL AR oy
uporel AE 250 A2 B uebd gERE o)
frell tair= of2] FaslA w7 slo] glen o
oz drEojor & FHA o]t}

2% u #E

(1) &3] FAeA YL Si0,-Zr TF W3}
Tz AUlHoz 7r 33
hat w2 sk AZr skehe 2 Uirolxitt Eg

oo} FF 27] gtge »
Weop7]-A371% S uifE 27 3l 6]]1‘4'
gtk 53] AR o] Welr) A2 SRYELS 2
Zr P EAF-AE AL A - b3 Azr 3
L ZERiAshes FEHD.

@) vtarr W) zr e A2 xd vldsits
Watson and Harrison(1983)9] A84d3-E o] &3l T,
AMERE W Hok 22 HsAEgE B 5 Alc}
e T, Hole vhakAs] 317394(706-794°C, 759+
16°CyS A3 A2 Wekr]-A 3712 271 (608-
834°C, 782+ 31°Cye AAEA] dte] EgjolopiFelr]
3p7kel(642-824°C, 756+31°C) Bt} oF 26°C 71 =
2 T, 5 7RItk A4EA] she wiekr] 317)ek(701-819
°C, 766+30°C)c Egtolofn-Fretr| spgetunt &8

=
=
1} o

T, 7Hith e T,& Bolk sjkas] szl
AARAL] Ao BT RS AHRA RANE

slante] A L=t AE]Fel r&i}% Holx &g
AAbgiE,

() EFtlokiFEr] 342 U-Pb AZAU7}t 3
olghs A5 AW ddlzRE Qe s A
o2 AAg ol v T,9 @7 Edlololat
7] 3ol A2 sl aBee AHsA A
th. sl Wby A3 2 S zr Fen
B Ao 2¥AZ0] AANEY, T, ol H3pE 97 =2
AT EAl st A8 EB vt ¢l7) o
of AL Ee= A s sFeheA Az

@+ gl

& o K

J. Petrol. Soc. Korea



AF Ioperz 34T | ol sPde] Al vl e 91

@) FHE 948 o1gF A1z WEEM E
golofaFeby] apgeke 2eEF7] Rl o
N

e
HA FRULE Bl ZALETY] Huetur
£ LEAH HHASS AART

HAlel =2
of A7 A=A Ee ArrlxAstdrd 9+
H](R14-2003-017-01003-0)°f] 2|34 AL} o] =
ol i Al @ A AMH wHes HAbs

S AR WAL} ZAY Al A=,

o

rat

=
1=

Az8), BAY, Ao, Mertzman, S.A, 1997, 3 317}
el e B x]akek Ak, 33, 99-110.

B, 4B, 199, T A WU B, Wy 2
PG 2724 A A0 BEXS AR
o) sl BN AT, QAR 32, 91-
116.

A, A8E, N, 1988, FAXGe) E¥ahe @9l
sh7elel os gAiskers A QSN 24 B
3, 132-146.

Baker, D.R., Conte, A.M., Freda, C., Ottolini, L., 2002, The
effect of halogens on Zr diffusion and zircon dissolution
in hydrous metaluminous granitic melts. Contributions to
Mineralogy and Petrology, 142, 666-678.

Chappell, B.W. and White, A.J.R.,, 1974, Two contrasting
granite types. Pacific Geology, 8, 173-174.

Chappell, B.W., Bryant, CJ., Byborn, D., White, AJR.,
and Williams, LS., 1998, High- and Low-Temperature I-
type granites. Resource Geology, 48, 225-235.

Clemens, J.D., Holloway, J.R., and White, A.JR., 1986,
Origin of an A-type granite: experiemental constraints.
American Mineralogist, 71, 317-324.

Cluzel, D., 1992, Formation and tectonic evolution of early
Mesozoic intramontane basins in the Ogcheon belt (South
Korea): a reappraisal of the Jurassic “Daebo orogeny”.
Journal of Southeast Asia Earth Science, 7, 223-235.

Congdon, R.D. and Nash, W.P,, 1991, Eruptive pegmatite
magma: rhyolite from the Honeycomb Hills, Utah. Amer-
ican Mineralogist, 76, 1261-1278.

Hildreth, W., 1981, Gradients in silicic magma chambers:
implications for lithospheric magmatism. Journal of Geo-
physical Research, 89, 10153-10192.

Hong, Y.K., 1983, Petrology and geochemistry of the Cre-
taceous Palgongsan granite, Southern Korea. Journal of
Korean Institute Mining Geology, 16, 83-109.

Vol. 14, No. 2, 2005

Hong, YK., 1984a, Petrology and Geochemistry of Jurassic
Daejeon and Nonsan granitoids in the okcheon fold belt,
Korea. Journal Korean Institute Mining Geology, 17, 179-
195.

Hong, Y.K., 1984b, Petrology and geochemistry of Jurassic
Seoul and Anyang granite, Korea. Journal of Goelogical
Soceity of Korea, 20, 51-71.

Hong, YK., 1985, Geochemistry of the Cretaceous Eonyang

-and Yoocheon granites in the Southeastern Korea. Journal
of Geological Society of Korea, 21,90-108.

Hong, Y.K., 1986, Geochemistry and K-Ar age of the Imog
granite at the southestern part of the Hamback basin,
Korea. Journal Korean Institute Mining Geology, 19, 97-
107.

Hong, Y.K., 1987, Geochemical characteristics of Precam-
brian, Jurassic and Cretaceous granites in Korea. Journal
Korean Institute Mining Geology, 20, 35-60.

Ishihara, S., 1977, The magnetite-series and ilmenite-series
granitic rocks. Mining Geology, 27, 293-305.

Jin, MLS,, 1980‘, Geological and isotopic contrasts of the
Jurassic and the Cretaceous granites in South Korea.
Journal Geological Society Korea, 16, 205-215.

Jwa, Y.-J. and Moutte, J., 1989, A study on Jurassic granitic
rocks in the Inje-hongcheon district, South Korea, 1. trace
and rare earth elements geochemistry. Journal Geological
Society Korea, 26, 418-427.

Keppler, H., 1993, Influence of fluorine on the enrichment
of high field strength trace elements in granitic rocks.
Contrib. Mineral., Petrol., 114, 479-488.

Kim, C.-B., and Turek, A., 1996, Advances in U-Pb zircon
geochronology of Mesozoic plutonism in the southwest-
ern part of Ryeongnam massif, Korea. Geochemical Jour-
nal, 30, 323-338.

Kim, C.-B., Chang, H.-W., and Turek, A., 2004, U-Pb zir-
con ages and Sr-Nd-Pb isotopic compositions for Per-
mian-Jurassic plutons in the Okcheon belt and Yeongnam

" massif, Korea: Tectonic implications and correlation with
the China Qinling-Dabie and the Japan Hida belt. Island
Arc, 12, 366-382.

Kim, C.-B., Turek, A., Chang, H.W., Park, Y.S., and Ahn,
K.S., 1999, U-Pb zircon ages for Precambrian and Meso-
zoic plutonic rocks in the Seoul-Cheongju-Chooncheon
area, Gyeonggi massif, Korea. Geochemical Journal, 30,
323-338.

Kim, C.-S. and Kim, G-S., 1997, Petrogenesis of the early
Tertiary A-type Namsan alkali granite in the Gyeongsang
basin, Korea. Geoscience Journal, 1, 99-107.

Kwon, S.-T. and Sagong, H., 1998, Geochemical and Sr-Nd
Isotopic Study of Phanerozoic Granites in South Korea:
Temporal and Spatial differences. invited speaker SRG/
SEG Joint Symposium “Granite Types and Mineraliza-
tion”, Tokyo, Japan, In Abstracts with Program, Society
of Resource Geology, S-05.



9 Apzs) - e

Kwon, S.-T. and Tilton, GR., 1992, Nd-Sr isotope study of
Phanerozoic granitoids in South Korea: Implications for
basement structure and tectonics of East Asia, Proceed-
ings, 3(1), IGC 29th Kyoto, 109.

Kwon, S.-T., Cho, D.L., Lan, C.Y., Shin, K.B., Lee, T., and
Mertzman, S.A., 1994, Petrology and geochemistry of the
Seoul granitic batholith. Journal Petrological Society
Korea, 3, 109-127.

Kwon, S.-T., Shin, K.B., Park, HK., and Mertzman, S.A,,
1995, Geochemistry of the Kwanaksan alkali feldspar
granite:- A-type granite? Journal Petrological Society
Korea, 4, 31-48.

Lee, D. S. 1987, (ed.), Geology of Korea, Geological Soci-
ety of Korea. Kyohak-sa, Seoul.

Lee, 1.H., 1995, Mesozoic granitic rocks in South Korea,
espercially on the Wolaksan granitic mass in the Okcheon
zone. Ph.D. thesis, Kumamoto University, Kumamoto,
Japan, 110p.

Lee, J.1., 1994, Major element geochemistry of the shallow-
depth emplaced granitic rocks, southern part of the Gyeo-
ngsang basin, Korea. Journal of Geological Society of
Korea, 30, 482-496.

Lee, 1.1, 1997, Trace and rare earth element geochemistry
of the granitic rocks, southern part of the Kyongsang
Basin, Korea. Geoscience Journal, 1, 167-178.

Lee, J1., Jwa, Y.-J., Park, C.-H., Lee, M.]., and Moutte, J.,
1998, Petrology and geochemistry of the Youngju and
Andong granites in the northeastern Yeongnam massif,

Korea. Geosciences Journal, 2, 1-14.

Miller, C.F., McDowell, S.M., and Mapes, R.W., 2003, Hot
and cold granites? Implications of zircon saturation tem-
perature and preservation of inheritance. Geology, 31,
529-532.

Pichavant, M., Herrera, J.V.,, Boulmier, S., Briqueu, L.,
Joron, J.L., Juteau, M., Marin, L., Michard, A., Sheppard,
SMF., Treuil, M., Vernet, M., 1987, The Macusani
glasses SE Peru: evidnece of chemical fractionation in
peraluminous magmas. In: Mysen, B.O. (Ed) Magmatic
processes: physiochemical principals. Special publication
1. Geochemical Society, University Park, Pennsylvania,
pp. 359-373.

Pollard, P.J., Pichavant, M., Charoy, B., 1987, Contrasting
evolution of fluorine- a.d boron-rich tin system. Mineral
Deposita, 22, 315-321.

Ryerson, FJ. and Watson, E.B., 1987, Rutile saturation in
magmas: implications for Ti-Nb-Ta depletion in island-arc
basalts. Earth Planet Science Letters, 86, 225-239.

Turek, A. and Kim, C.-B., 1995, U-Pb zircon ages of Meso-
zoic plutons in the Damyang-Geochang area, Ryeongnam
massif, Korea. Geochemicla Journal, 29, 243-258.

Watson, E.B. and Harrison, TM., 1983, Zircon saturation
revisited: Temperature and composition effects in a vari-
ety of crustal magma types. Earth and Planetary Science

- Letters, 64, 295-304.

(20054 33 9 F=; 20059 33 232 AMEY)

J. Petrol. Soc. Korea



