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Enriched Geochemical and Sr-Nd isotopic characteristics of Middle Triassic
Plutonic Rocks in Hudongri, Chuncheon: Derivation from Enriched Mantle

Young-Rok Park *
Department of Geology, Kangwon National University
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Abstract: The intrusive rocks in the Hudongri area, Chuncheon located in central Gyeonggi Massif consist
of gabbroic diorite and diorite. K-Ar age of biotite separated from diorite sample records middle Triassic
age of 228 Ma. The intrusives are characterized by enrichment of MgO, Ni and Cr as well as large ion
lithophile elements such as Ba and Sr, which is indicative of derivation of magma from enriched mantle.
The intrusives also have enriched Sr-Nd isotopic compositions, which appear to result from a long-term
incompatible element enriched mantle source with an effect of crustal contamination. Occurrence of
abundant hydrous minerals such as amphiboles and biotite rather than anhydrous minerals of pyroxene and
olivine in mafic intrusive as well as being plotted in volcanic arc field in tectonic environment
discrimination diagram indicate the mafic-intermediate intrusives in the Hudongri area, Chuncheon were
derived from mantle material enriched by subduction.

Key words: Mafic-intermediate intrusives, Triassic, Enriched mantle, Hudongri
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IB: Imjingang Belt

GM: Gyeonggi Massif

08: Ogcheon Belt

YM: Yeongnam Massif
GB: Gyeongsang Basin
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Fig. 1. Geologic map of the study area modified after Kim et a/.(1974) and sampling locations. Open and closed
rectangles represent sample site for diorite and gabbroic diorite, respectively.
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Table 1. Concentrations of major, trace and rare earth elements of plutonic rocks in the Hudongri area, Chuncheon

Diorite Gabbroic Diorite
HDO0408- HDI1017- HDI1017- HDO0408- HDO0517- HD0408- HD0408- HDO0408- HDO0517- HD1113-

4 5* 4 12 2! 15 18 19 9 11
Major elements (wt.%)
Sio, 57.69 59.08 58.11 64.70 62.45 53.80 50.71 52.55 53.00 52.28
TiO, 1.21 1.07 1.02 0.69 0.77 1.28 1.07 1.42 1.14 0.59
ALO, 16.55 17.57 14.85 16.41 14.59 14.35 10.02 15.29 15.60 14.61
Fe,0,*  7.90 6.44 8.40 4.79 6.03 8.87 8.66 9.62 8.64 8.67
MnO 0.10 0.06 0.12 0.05 0.10 0.11 0.14 0.12 0.12 0.13
MgO. 3.96 3.65 471 2.62 4.26 6.87 11.35 7.06 6.30 9.55
CaO 4.90 4.44 5.53 2.77 3.9 6.17 10.28 7.08 6.67 9.32
Na,0 3.15 3.23 2.29 3.60 2.63 3.07 1.34 294 2.86 2.20
K,0 3.57 2.74 3.79 2.63 3.28 2.99 3.49 2.14 3.61 1.16
P,0; 0.32 0.33 0.21 0.19 0.19 0.36 0.54 0.36 0.39 0.12
LO.I 0.51 0.82 0.53 1.25 1.02 1.27 1.87 1.07 0.94 0.64

Total 99.85 99.45 99.57 99.70 99.30 99.13 99.46 99.64 99.27 99.25
Trace elements (ppm)

Ba 1290 1328 1200 615 896 1196 1790 1180 1180 381
Rb 145 120 125 173 136 121 206 84 127 42
Sr 615 690 586 439 431 601 338 652 713 521
Cs 1.6 1.7 2.0 5.5 2.8 25 25 1.4 23 1.8
Pb 11 13 8 15 13 14 5 10 11 5
Y 17 12 17 10 12 19 20 21 20 14
Zr 272 80 212 197 52 208 187 176 135 79
Hf 6.4 1.0 54 48 1.3 49 4.6 43 3.6 2.1
Nb 19.1 49 12.9 134 7.8 194 10.8 13.5 174 5.8
Ta 0.96 0.89 0.92 1.25 0.58 0.71 1.05 0.38
Th 8.72 10.01 3.78 5.88 7.83 8.69 6.28 2.86 6.10 5.04
U 1.30 1.34 1.29 3.02 1.13 1.10 1.15 0.78 1.04 0.86
Ni 49 86 52 56 73 120 120 131 73 110
Co 21 20 18 11 19 33 44 35 25 41
\% 87 79 95 57 78 127 181 139 130 161
Cr 88 163 87 93 212 260 792 269 217 390
Sc 11.7 11.4 15.9 7.9 11.0 17.0 323 16.4 17.5 24.0
Zn 130 78 80 70 90 130 100 120 100 70
Ga 24 44 23 25 35 21 14 20 19 17
Rare earth elements (ppm)

La 54.2 68.9 21.0 249 37.9 49.1 435 47 495 21.7
Ce 96.4 114.5 44.6 457 72.9 93.7 92.0 90.7 96.1 40.7
Pr 10.7 10.9 5.8 5.2 7.9 10.7 11.6 10.8 11.3 4.7
Nd 34.9 33.0 21.5 17.8 40.8 355 444 372 37.6 16.6
Sm 595 8.70 4.47 328 5.76 6.34 104 6.91 6.56 3.38
Eu 1.75 2.31 1.38 1.13 1.81 1.87 1.65 1.99 1.86 1.14
Gd 433 6.36 3.47 249 5.39 4.67 5.56 5.33 4.86 2.70
Tb 0.72 0.67 0.60 0.39 0.61 0.74 0.85 0.87 0.76 0.46
Dy 3.32 2.76 292 1.87 270 3.39 3.85 4.19 3.80 2.48
Ho 0.61 0.50 0.57 0.34 0.50 0.66 0.73 0.77 0.73 0.49
Er 1.62 1.45 1.66 0.97 1.40 1.80 1.92 2.17 1.96 1.34
Tm 0.23 0.17 0.32 0.16 0.18 0.29 0.28 0.40 0.30 0.22
Yb 1.29 1.12 1.48 0.87 1.17 1.45 1.52 1.70 1.72 1.20
Lu 0.20 0.17 0.20 0.12 0.18 0.21 0.19 0.24 0.22 0.17
*total iron

#Analyzed in Korea Basic Science Institute. Other samples are analyzed in Activation Lab. Ltd.
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Fig. 2. Harker variation diagram of major elements for the plutonic rocks in the Hudongri area, Chuncheon.
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Table 2. K-Ar age of biotite separated from diorite in the Hudongri area, Chuncheon
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Sample No K Error Wradiegenic Error  *Arradiogenic  Error Age Emror  Air
©owi%)  (lo)  (10%cSTPle)  (Io)  (10%cSTPg) (o) (Ma)y  (lo) (%)
HD1017-4 7.55 0.15 7131.79 5.39 136.61 0.14 228.27 429 5.36
Table 3. Rb-Sr and Sm-Nd isotopic data of plutonic rocks in the Hudongri area, Chuncheon
Rock type Sample No. VRBASr  VStesr 20 (SrFeS), Sm/Nd NN 26 gD
Gabbroic diorite HD0408-18 1.765602  0.720915 0.000031 0.715190 0.141620 0511471 0.000015 -21.17
Diorite - HD1017-5 0503290 0.717824 0.000013 0.716192 0.159665  0.511537 0.000015 -20.41
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Fig. 7. Ni vs. Cr diagram(after Tsuchiya et al., 2005)
of the gabbroic diorite and diorite in the Hudongri
area, Chuncheon.
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