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Nd Model Age and Nd Isotopic Evidence of Granitoid Rocks
in the Gwangju-Naju Area, Korea

Young Seog Park*

ABSTRACT : Diagrams of *'St/*Sr versus Ba/Nb and MgO/FeO are scattered, and ¥’Sr/**Sr variation with the increase of
Si0, are scattered in Gwangju granitoid. Diagrams of (*’St/*Sr)i versus (**Nd/"*“Nd)i and eNd versus 1/Nd variation are also
scattered in Gwangju granitoid. It shows that the source magma of Gwangju granitoid are derived from partial melting ma-
terials of heterogeneous upper crust. Very low eNd values (-15.19~-19.49) and very high €Sr values (92.72~308.85) mean
that the source magma of Gwangju granitoid is derived from sedimentary substance melting. According to (*’St/*°Sr)180Ma,
and the plot of €Sr versus eNd, the Gwangju granitoid shows that the source magma is derived from upper crust materials.
Nd model ages of Gwangju granitoid (1.82~2.42G.A.) are older than meta-sediments of Okcheon formation (1.15~1.60G.A.)
and similar or close to Pre-Cambrian gneiss complex of Ryoungnam massif (2.17~2.47G.A.or 2.11~2.38G.A.).Therefore, the
source magma of the Gwangju granitoid could be derived from the partial melting of Pre-Cambrian gneiss complex of

Ryoungnam massif.
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Fig. 1. Geological map of the Gwangju-Naju area. 1; Alluvium, 2; Cretaceous thyolite, 3; Cetaceous andesite, 4; Cretaceous
pink feldspar granite, 5; Jurassic biotite granite, 6; Paleozoic homblende-biotite granodiorite, 7; Paleozoic two-mica granite, 8;
Paleozoic meta-sediments, 9; Age unknown schistose biotite granite gneiss, 10; Precambrian gneiss complex (modified from
Park et al., 1995).
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Table 1. Major, trace elements analytical data and sampling site location of Gwangju-Naju granitoid (some data reused from

Park, 1995).

Sample No. Si0, (Wt%)  FeO% (wi%)  MgO (wt%) Ba (ppm) Nb (ppm) longitude & latitude

GN-94-2 72.19 0.64 0.87 602 10 126° 38' 21" 35' 02' 24"
GN-94-10 68.31 051 1.37 637 10 126° 42' 52" 35" 08 56"
GN-94-12 66.57 0.58 1.61 656 13 126° 35' 06" 35° 11' 21"
GN-94-16 71.20 0.34 0.67 868 9 126° 39' 09" 35° 11' 32"
GN-94-26 70.28 0.49 0.67 1129 10 126° 39' 11" 35° 20" 32"
GN-94-67 60.34 1.06 2.33 646 18 126° 51' 53" 35° 10" 47"
GN-94-79 68.23 0.33 0.98 1045 12 126° 55' 53" 35" 11' 36"
GN-94-5 69.74 0.40 1.23 542 10 126° 42' 20" 35" 03' 10"
GN-94-35 72.84 0.30 0.67 980 9 126° 42' 56" 35" 14' 14"
GN-94-39 73.81 0.28 0.59 819 9 126" 44' 03" 35° 15' 36"
GN-94-90 67.18 0.50 1.82 740 11 126" 53' 39" 35° 07' 08"
GN-94-100 67.97 0.50 1.73 816 9 126" 53' 41" 35° 05' 37"
GN-94-101 68.68 0.56 1.41 635 12 126° 56' 15" 35° 08' 11"
GN-94-107 63.96 0.69 2.83 463 10 126° 57' 59" 35° 08' 36"
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Table 2. Sr-Nd isotopic data of granitoid in the Gwangju-Naju area.

Sample No. Rock type Rb* (ppm) Sr* (ppm) ¥Rb/Sr* TSt/ s S
GN-94-2 Biotite 76.6 430.1 0.51588 0.717025(9) 160.35
GN-94-10 granite 1347 447.1 0.87230 0.718986(9) 173.80
GN-94-12 ” 1207 501.6 0.69637 0.712775(7) 92.72
GN-94-16 ” 1239 507.1 0.70744 0.714435(9) 115.84
GN-94-26 ” 140.0 524.0 0.77184 0.713225(8) 96.06
GN-94-67 ” 80.1 560.0 0.41387 0.709361(9) '55.65
GN-94-79 ” 106.5 332.6 0.92850 0.728657(11) 308.85
GN-94-5 Hb-Bt 1375 335.7 1.11941 0.719008(17) 164.14
GN-94-35 granodiorite 1313 418.0 0.90938 0.715693(10) 125.55
GN-94-39 ” 127.5 4353 0.84814 0.715628(10) 127.10
GN-94-90 ” 66.6 529.5 0.36420 0.715576(12) 145.90
GN-94-100 ” 91.4 523.6 0.50529 0.712821(10) 101.09
GN-94-101 ” 81.5 353.0 0.66855 0.718063(11) 168.92
GN-94-107 ” 104.0 457.8 0.65812 0.715626(10) 134.74
Sample No. Rock type Sm* (ppm)  Nd' (ppm)  *'Sm/*“Nd*  '“Nd/"“Nd" eNd* Tdm (Ma)’
GN-94-2 Biotite 391 24.60 0.09610 0.511508(11) -19.49 2.12
GN-94-10 granite 3.55 21.98 0.09770 0.511547(6) -18.77 2.10
GN-94-12 ” 5.35 31.22 0.10360 0.511736(6) -15.19 1.95
GN-94-16 ” 423 29.61 0.08630 0.511629(6) -16.87 1.82
GN-94-26 ” 4.75 29.51 0.09730 0.511648(8) -16.79 1.96
GN-94-67 ” 6.22 34.03 0.11050 0.512092(7) -8.46 1.56
GN-94-79 ” 6.35 43.81 0.08760 0.511542(8) -18.61 1.94
GN-94-5 Hb-Bt 3.49 18.53 0.11390 0.511568(7) -18.77 2.41
GN-94-35 granodiorite 4.85 32.02 0.09150 0.511634(7) -16.91 1.89
GN-94-39 ” 4.41 23.37 0.11400 0.511656(8) -17.05 2.28
GN-94-90 ” 4.04 24.91 0.09790 0.611688(8) -16.02 1.92
GN-94-100 ” 4.09 25.07 0.09860 0.511688(9) -16.04 1.93
GN-94-101 ” 4.96 28.25 0.10610 0.511626(12) -17.44 2.15
GN-94-107 ” 3.52 17.36 0.12240 0.511699(7) -16.43 242

* By isotope dilution, uncertainties for a given'split area : Rb; +0.4%, Sr, Nd, and Sm; +0.1%, Rb/*Sr;

+0.1%. See Foland, Allen (1991) for details.
® Mesured present-day vaules normalized for *Sr/*Sr=0.199400 or "“Nd/**Nd=0.721900. Uncertainties in the last digit (s), given in
parentheses, are two standard deviations of the mean for in-run statistics. Reference values and one-sigma external reproducibilites

are : 0.71024240.000010 for ¥’Sr/*°Sr of SRM 987 and 0.511842+0.000005 for "“Nd/'“Nd of the LaJolla standard.

+0.5%, and "“Sm/"*“Nd;

¢ Coventional epsilon notation caulated for 180 Ma using present-day reference values of 0.512638 and 0.1966 for '“Nd/'“Nd and
“7Sm/'*“Nd, respectively
¢ Depleted-mantle model Sm-Nd ages using Values of (*Sm/"*Nd)on=0.513151 and (*’Sm/**ND)pn=0.21357.
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Fig. 2. Plot of “St/*Sr versus MgO/FeO and Ba/Nb in the
Gwangju-Naju granitoid.
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Table 3. Calculated Nd model ages for the Pre-Cambrian
gneiss complex and meta-sediments of the Ryongnam mas- 0 OCEANIC CRUST LINE
sif and Okcheon formation. BULK EARTH
Sample rock type T(DM) reference 'E’O R p io 1?0 1?0 2?0
PE fbgnl  granite gneiss 238 GA. Na, GK MANTLE ARRAY | sSIr r
PE fbgn2 ” 221 GA.  (1994) N 65 T
PE fbgn3 " 216 GA. ” ENC 1 e
PE fbgn4 ” 2.27 G.A. 4 1.82-2.42GA
PE gbgn5 ” 2.15 GA. ” -15 —- —
$S-4 ” 211 GA. ” 20l o .
SS-5 ” 2.28 G.A. ” LOWER CRUST UPPER CRUST
0G-1 meta-sediments 2.56 G.A. ” -25 T . . N L .
0G-2 ” 1.60 G.A. ” 700 704 708 712 716 720 724
0G-3 ” 1.15 GA. ” 87 6
0G-4 ” 159 GA. ” (*'Sr*°Sr). gorra
gg-gii’l] porphyr(?tt;tasnergr-grn ;;Z g: this Ztudy Fig. 7. Initial Nd and Sr isotopic data for the Gwangju-
el b dgrgm Eneiss ’ ’ A. , Naju granitoid. (Bulk Earth, Mantle Array, Depleted and en-
GN-94-59 bende granite gness 217 GA. ’ riched Crusts (after DePaolo (1981) are also shown).
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Table 4. Isotopic data for minerals of granitoid in the Gwangju-Naju area.

Smple *Rb/*Sr ¥S1/%Sr €Sr “'Sm/"*“Nd Nd/*“Nd eNd
GN-10(PT) 0.42523 0.7167907 17752 0.15182 0.511598 -19.27
GN-12(PI) 0.41867 0.7109715 94.89 0.08635 0.511707 -15.63
GN-21(PI) 5.44407 0.7127952 120.79 0.12042 0.511811 -14.39
GN-24(PI) 0.66025 0.7113943 100.89 0.11242 0.511734 -15.711
GN-10(Hb) 0.42967 0.7168103 177.80 0.19947 0.511641 -19.52
GN-12(Hb) 1.12543 0.7104947 88.12 0.13448 0.511793 -15.06
GN-10(Bt) 46.68704 0.7069483 3777 0.11439 0.511512 -20.09
GN-21(Bt) 14.81236 0.7080352 5320 0.12831 0.511830 -14.10

*Abbreviation; PI; plagioclase, Hb; hornblende, Bt; biotite
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