Econ. Environ. Geol.
Vol. 30, No. 3, p. 249-262, 1997.

A% 2 SRR BEIE Q24 3BT
499 WE 9F (D
“Sr g Nd BA924 $4¢ 3o~

AR EEEE

Petrogenetic Study on the Foliated Granitoids in the
Chonju and the Sunchang area (II)
—In the Light of Sr and Nd Isotopic Properties -

Choon-Ki Na*, In-Seong Lee** and Jae-ll Chung***

ABSTRACT : The Sr and Nd isotopic compositions of two foliated granitic plutons located in the Chonju and Sunchang
area were determined in order to reconfirm the intrusion ages of granitoids and to study the sources of granitic magmas. The
best defined Rb-Sr isochron for the whole rock samples of the Chonju foliated granite (CFGR) give an age of 284+ 12 Ma,
suggesting early Permian intrusion age. In contrast, the whole rock Rb-Sr data of the Sunchang foliated granite (SFGR) scatt-
er widely on the isochron diagram with very little variation in the ¥Rb/*Sr ratios and, therefore, yield no reliable age in-
formation. Futhermore they show the concordance of mineral and whole rock Rb-Sr isochron and divide into two linear
groups with roughly the same slopes and significantly different ¥Sr/*Sr ratios, indicating some kind of Rb-Sr distortion in
whole rock scale and a difference in source material and/or magmatic evolution between two subsets. The reconstructed iso-
chrons of 243 Ma, which was defined from the proposed data by the omission of one sample point with significantly higher
“Rb/*Sr ratio than the others, and 252 Ma, from the combined data of it and some of this study, strongly suggest the pos-
sibility that the SFGR was intruded appreciably earlier than had previously been proposed, although the reliability of these
ages 1is still questionable owing to high scatter of data points and, therefore, further study is necessary. All mineral isochrons
for the investigated granites show the Jurassic to early Cretaceous thermal episode ranging from 160 Ma to 120 Ma Their
corresponding initial *St/*Sr ratios correlate well with their whole rock data, indicating that the mineral Rb-Sr system of the
investigated granites was redistributed by the postmagmatic thermal event during Jurassic to early Cretaceous. The initial €St
values for the CFGR (64.27 to 94.81) tend to be significantly lower than those for the SEGR (125.43 to 167.09). Thus it is
likely that there is a marked difference in the magma source characteristics between the CFGR and the SFGR, although the
possibility of an isotopic resetting event giving rise to a high apparent initial €Sr in the SFGR can not be ruled out. In con-
trast to €Sr, both batholiths show a highly resticted and negative values of initial éNd, which is -14.73 to -19.53 with an av-
erage -16.13+1.47 in the CFGR and -14.78 to -18.59 with an average -17.174:1.01 in the SFGR. The highly negative in-
itial €Nd values in the investigated granitoids strongly suggest that large amounts of recycled old continental components
have taken part in their evolution. Furthermore, this highly resticted variation in eNd is significant because it requires that
the old crustal source material, from which the granitoid-producing melts were generated, should have a reasonably uniform
Nd isotopic composition and also quit similar age. Calculated T2DM model ages give an average of 1.83+0.25 Ga for
CFGR and 1.96+0.19 Ga for SFGR, suggesting the importance of a mid-Proterozoic episode for the genesis of two foliated
granites. Although it is not possible to determine precisely the source rock compositions for the investigated foliatic granites,
the Sr-Nd isotopic evidences indicate that midcrustal or less probably, a lower crustal granulitic source could be the most
likely candidate.
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Table 1. Rock type and map locations of the samples used in this study
No. Rock type S(l;f;’;)ygoaron)e N&:;l;i);lal Location**

Cl-1 FBGr.* Chonju 260.3/231.8 Chonju-city/Inhu-dong
Cl-2 FBGr. Chonju 261.5/241.0 Chonju-city/Ua-dong
Cl-3 FBGr. Chonju 260.9/214.3 Chonju-city/Inhu-dong
Cl4 FBGr. Chonju 261.2/214.2 Chonju-city/Inhu-dong
CJ-5 FBGr. (pophyritic) Chonju 249.3/204.4 Gimje-gun/Geumsan/
Cl-6 FBGr. Chonju 245.8/205.2 Gimje-gun/Geumsan/
CJ-7 FBGr. Chonju 247.3/205.9 Gimje-gun/Geumsan/
CI-8 FBGr. Chonju 251.4/205.9 Gimje-gun/Geumsan/Dogbae
Cl-9 FBGr. (weathered) Chonju 255.8/209.8 Chonju-city/Samchon-dong
CIJ-10 FBGr. Chonju 246.5/204.5 Chonju-city/Samchon-dong
SC-1 FBGr. Sunchang 216.4/210.7 Sunchang/Ingye/Jisan-ri
SC-2 FBGr. Sunchang 216.5/210.2 Sunchang/Ingye/Oggyo-ri
SC-3 FBGr. Sunchang 217.2/210.4 Sunchang/Jugseong/Jibuk-ri
SC-4 FBGr. Sunchang 216.8/211.5 Sunchang/Jugseong/Jibuk-ri
SC-5 FBGr. (green) Sunchang 217.0/213.2 Sunchang/Jugseong/Daesan-ri
SC-6 FBGr. (green) Sunchang 218.2/214.0 Sunchang/Jugseong/Naewol-ri
SC-7 FBGr. Sunchang 218.4/215.5 Sunchang/Jugseong/Suksan-ri
SC-8 FBGr. Sunchang 215.5/210.3 Sunchang/Ingye/Jisan-ri
SC-9 FBGr. Sunchang 210.1/208.2 Suchang-up/Backsan-ri
SC-10 FBGr. Sunchang 213.7/214.3 Sunchang/Ingye/Magon-ri
SC-11 FBGr. Sunchang 213.1/211.8 Sunchang/Ingye/Gabdong-ri
SC-12 FBGr. Sunchang 212.5/210.8 Sunchang-up/Bogsil-ri
SC-13 FBGr. (lueco) Sunchang 212.0/212.6 Suchang/Ingye/Doryong-ri

* FBGr.; foliated biotite granite, ** Gun (City)/Myeon (Dong)/Ri
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Table 2. Rb-Sr analytical results for the Chonju and Sunchang foliated granites.

No. Sample Type ¥St/“Sr+26 (m) Rb (ppm) Sr (ppm) “Rb/*Sr
Chonju Foliated granite
Cl-1 Whole-rock 0.711201+0.000006 88.2 530.4 0.481
Cl-2 Whole-rock 0.711401£0.000008 1032 558.8 0.535
CJ-3 Whole-rock 0.711199+0.000012 93.0 5532 0.492
Biotite 0.713418+0.000012 2104 347.8 1.752
Feld.+Qtz. 0.710702+.0.000016 57.1 770.0 0.215
Cl-4 ‘Whole-rock 0.711244+0.000010 91.9 5124 0.519
CJ-S Whole-rock 0.71722740.600010 164.9 302.0 1.581
Cl-6 Whole-rock 0.715470=+0.000007 184.0 348.6 1.537
Cl-7 Whole-rock 0.717087+0.000009 191.8 289.4 1.919
Cl-8 Whole-rock 0.71310540.000007 130.9 407.6 0.930
Biiotite 0.739119+0.000014 595.0 123.6 13.968
Cc19 Whole-rock 0.713392+0.000009 156.3 388.6 1.165
Biotite 0.721834+0.000010 4459 229.1 5.639
CI-10 Whole-rock 0.713259+0.000008 1383 4372 0.916
Biotite 0.723680+0.000012 4719 2154 6.348
Feld.+Qtz. 0.71216340.000011 73.8 415.6 0.514
Sunchang Foliated granite
SC-1 ‘Whole-rock 0.716176+0.000009 123.1 460.5 0.774
SC-2 Whole-rock 0.71575310.000008 113.5 602.1 0.546
Biotite 0.718759+0.000009 276.9 427.6 1.876
Feldspar 0.716409+0.000009 235.1 724.8 0.939
SC-3 Whoel-rock 0.715700+0.000007 1124 544.4 0.598
ScC4 Whole-rock 0.716079+0.000009 106.4 4933 0.625
Biotite 0.722586+0.000007 4211 3184 3.832
SC-5 Whole-rock 0.716192+0.000008 124.3 535.0 0.673
Biotite 0.726105+0.000009 461.5 2399 5.575
SC-6 Whole-rock 0.7171780.000011 155.4 398.6 1.129
SC-7 Whole-rock 0.716464+0.000010 142.5 517.8 0.797
Biotite 0.73054340.000006 479.7 184.1 7.556
Feldspar 0.716451+0.000007 230.5 850.8 0.785
SC-8 Whole-rock 0.7163974:0.000009 157.8 500.5 0.913
SC-9 Whole-rock 0.718154+0.000010 114.8 457.9 0.726
SC-10 Whole-rock 0.717663+0.000009 85.3 5215 0.474
Biotite 0.718726+0.000011 133.7 365.6 1.059
Feldspar 0.720268=+0.000007 300.7 568.6 1.532
SC-11 Whole-rock 0.717476£0.000014 107.8 530.3 0.589
SC-12 Whole-rock 0.71871740.000009 139.7 4315 0.939
Biotite 0.728880+0.000006 428.9 183.8 6.767
Feld.+Qtz. 0.72558510.000007 234.1 175.1 3.875
SC-13 ‘Whole-rock 0.7193824-0.000011 138.1 3492 1.146

* Ratios are normalized to *Sr/*Sr=8.375209.
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@oz & AAE AT 24 vlart A% WEZRE g 25 245 Rb-Sr A% e 2 A7k 59 via
FAER PSS A AAbska gk TR EEEAn BYnAE ALH Aol H4)
A7t fA Holof ke AR ZAE 2RI 1 o

I Y E9 Ao #AYAY o AMD 2 ¥ o2l HA 2

Aol F8e VEFHUL A% FY vpavle) By

2|4 sp2beto] BelA[7)| At BN WY 27k BEERE Aol Aol

8V BE AYAYAE A2 A\ Holo} & War

dubH e g Rb-SreAldelzta 48 A BTt oldd BN e ded] 24 BB nBLxo)

*
112
1o
A%
2

¥y



256 Y] - oA - AAY
0.720 T T 0.720 T T
(a) (b)
0718 sc12 1 O718[ o Chonju granite scaz |
B sgo ® Sunchang granite ]
g 07161 1 0716 SC-10
£ SC4 sC-s sc-s
) oS SC-4 @ SC-7 1
° SC-7 °
w 0714 SC-2 . 0714} sC-2 h
2
=
hw L o "
R o2 oss 0712 crs. Ch10
£ cr1 Cl10 c39 a3 19
= ° ]
0710 c13 1 07101 [ 51 h
0.708 * ) 0.708 : :
0.0 0.5 1.0 15 0.708 0712 0.716 0.720
87Rb/ 86Sr of whole-rock 8781/ 86Sr of whole-rock

Fig. 4. Initial ¥Sr/*Sr ratios of mineral isochrons versus "Rb/Sr ratios (a) and ¥Sr/*Sr ratios (b) of each corresponding
whole rock. The good correlation is characteristic of metamorphic rocks in which two-stage Sr isotopic evolution occurs.
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Table 3. Sm-Nd analytical results for the Chonju and Sun-
chang foliated granites.

42l

No. 'Nd/'“Nd+26(m) Sm (ppm) Nd (ppm) "“’Sm/*Nd
Chonju Foliated Granite
Cl-1 0511674+0.000009  3.41 2341 0.089
Cl-2  0.511680+0.000009 3.43 23.89 0.087
CJ-3 0.511630+0.000006  3.19 2230 0.087
Cl4  0.51171740.000007 3.15 20.68 0.093
CJ-5 0.511502+0.000009  4.11 20.21 0.124
CJ-6  0.511599+0.000008  3.70 23.89 0.094
CJ-7  0.5116251+0.000009  3.78 21.40 0.108
CJ-8  0.5116011£0.000009 3.42 22.44 0.093
Cl9  0511633+0.000009 3.24 1841 0.107
CI-10  0.511609+0.000009 251 16.75 0.091
Sunchang Foliated Granite
SC-1  0.511625+0.000006  3.46 19.05 0.111
SC-2  0.5116361£0.000010  2.16 1243 0.106
SC-3  0.511618+0.000009 4.78 29.11 0.100
SC-4  0.511701+0.000008 333 23.14 0.088
SC-5 0.51165410.000009  2.69 16.63 0.098
SC-6  0.511616+0.000008 5.04 25.56 0.120
SC-7  0.51159210.000008  5.47 3232 0.103
SC-8  0.511603+0.000007 11.09 72.65 0.092
SC-9  0.511544+0.000008  3.61 2555 0.086
SC-10 0.511546£0.000008  4.69 27.60 0.103
SC-11  0.511621+£0.000010  3.05 13.71 0.135
SC-12 0.511535+0.000009  3.74 21.57 0.106
SC-13 0.51158040.000008  2.65 15.22 0.106

* Ratios are normalized to *“Nd/"*Nd=0.7219
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Fig. 6. ""Nd/*“Nd versus ’Sm/*Nd correlation diagram
for the Chonju and Sunchang foliated granites. No isochron
can be drawn from the experimental data.
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Fig. 7. Reconstructed Rb-Sr isochrons for the Sunchang
foliated granites. 243 Ma is reestablished with data from
Choo, Kim (1986) by omission of one sample point with
significantly higher “Rb/*Sr than the others. 252 Ma is cal-
culated with combined data from Choo, Kim (1986) and
group II in this study.
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Table 4. Calculated ¢ values and Sm-Nd model ages for the Chonju and Sunchang foliated granites.

Model age (Ma)

&s(0) &sdt) ena(0) ena(t) fsmmey
TDM TZDM
Lhonju Foliated Granite (t=284 Ma)
CJ-1 95.12 72.37 -18.80 -14.90 -0.55 1642 1898
Cl-2 97.96 72.14 -18.69 -14.73 -0.56 1620 1888
C13 95.09 71.73 -19.66 -15.70 -0.56 1673 1930
Cl4 95.73 70.81 -17.97 -14.20 -0.53 1643 1828
CJ-5 180.65 94.81 -22.16 -19.53 037 2489 2187
Cl-6 155.72 72.42 -20.27 -16.56 -0.52 1803 1989
C1-7 178.67 73.43 -19.76 -16.54 -0.45 1976 1986
CJ-8 122.14 73.66 -20.23 -16.47 -0.53 1780 1982
CJ-9 126.22 64.27 -19.60 -16.36 -0.46 1956 1974
ClJ-10 124.32 76.65 -20.07 -16.26 0.54 1746 1968
Sunchang Foliated Granite (t=252 Ma)

SC-1 165.73 130.66 -19.76 -17.00 -0.44 2029 1992
SC-2 159.73 136.29 -19.55 -16.63 -0.46 2200 2241
SC-3 158.98 132.89 -19.90 -16.79 -0.49 1863 1979
SC-4 164.36 136.90 -18.28 -14.78 -0.55 1599 1843
SC-5 165.96 136.06 -19.19 -16.04 -0.50 1796 1928
SC-6 178.54 12543 -19.94 -17.48 -0.49 2230 2024
SC-7 169.82 133.59 -20.40 -17.40 -0.48 1943 2020
SC-8 168.87 126.73 -20.19 -16.82 -0.53 1762 1982
SC-9 193.81 161.21 -21.34 -17.79 -0.56 1755 2048
SC-10 186.85 167.09 -21.30 -18.31 -0.47 2009 2082
SC-11 184.19 158.57 -19.84 -17.87 -0.31 2222 1755
SC-12 201.89 158.41 2152 -18.59 -0.46 2059 2101
SC-13 211.24 155.82 -20.64 -17.73 -0.46 2008 2042
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Fig. 8. Nd isotopic evolution diagram showing possible
ranges of source ages derived from Sm-Nd model ages.
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