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Abstract: Mesozoic granitoids occur extensively in South China, and are generally associated with W-Sn deposits
and Pb-Zn deposits temporally and spatially. The Shuikoushan pluton is a typical granodiorite related with Pb-Zn
hydrothermal mineralization. However, the petrogenesis of this pluton and its relevant mineralization are poorly
constrained. The petrological and geochemical (major elements, trace elements and Sr-Nd isotopes) characteristics,
together with the genetic type, magma source and formation tectonic background, of the Shuikoushan pluton are
documented and discussed in this study. The rocks from the Shuikoushan pluton display low SiO, contents, high
K,0+Na,O contents, indicating that they are metaluminous to weakly peraluminous, belonging to the high
potassium calc-alkaline series. They are characterized by LREE-enrichment, remarkable fractionation between
LREE and HREE, and weak negative Eu anomalies. In addition, they are enriched in Rb, Th, U, K and LREE, but
depleted in Ba, Ta, Nb, Sr and Ti. The initial 8751/%6Sr and enda(?) values for the pluton range between
0.707364~0.711380 and —6.61~ —2.40, respectively, displaying an obvious mixing between the depleted mantle
and the upper crust of South China. All petrographical and geochemical evidences reveal that the Shuikoushan

granodiorite is of the syntexis type. The granodiorites can be interpreted as being resulted from anorogenic
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magmatism, which is mixed with upwelling mantle-derived and upper crust magmas in response to the lithosphere

extension and crust thinning due to Mesozoic subduction beneath South China Block.

Key words: granodiorite; geochemistry; syntexis type granite; Shuikoushan orefield, South China
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Fig.1 Simplified geological map for the Shuikoushan deposit in Hunan (modified after reference [22])
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Fig.2 Hand specimen and microscopic characteristics of the Shuikoushan granodiorite
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; Chl- ; Ser- s Ap- ; Sph- ; Thor- s Zr- ; Mag- ; Mnz-

(a) Hand specimen; (b) granitic texture (cross-polarized light); (c¢) and (d) porphyritic-like texture (cross-polarized light); (e) and (f) BSE image. Qtz -
Quartz; P1 — plagioclase; Kfs — K-feldspar; Am — amphibole; Bt — biotite; Chl — chlorite; Ser — sericite; Ap — apatite; Sph — sphene; Zr — zircon; Mag —
magnetite; Mnz — monazite.

( 3a) - (30, -
(2) K,0+Na,0 5.60%~7.55%, : (4) CaO MgO , SI
K,0/Na,0O 1.07~3.39, 1.07~182 15.1~20.1, Ca Mg ,
SKS-30 3.39, SKS-30  CaO Na,0O ,
K,0-Si0, , , ; SHKSH-3" Ca0 K,0 ,
( 3b) (132 1.34)

, K,0 ( 3c), (ZrtNb+CetY)-(K,0+Na,0)/CaO

(LOI), , SKS-30 FG
o 2.48%~2.93%, 2.54 (<3.3),
(3) ALO; 20l S

15.0%~16.2%, A/CNK 0.94~1.32, A/NK , ,
1.33~1.55;  A/NK-A/CNK , - (D

Geochimica I Vol. 44 I No. 2 I pp. 131~144 I Mar., 2015



%21 BHEJIF: WEKOWLRERRKE IR FHER S E 135

(a)
AR
_ Qey
ST oRERH
Q
v &
+
Q
<
Z 5
C Ek =k Wi | RN
3 1 1
50 56 62 68
Si0, (%)
(b)
6 -
O
HZ R o
C
M e
i RS A R 51
2
PSP F
(IS CEz e
0 1 1 1 1
50 54 58 62 66 70
Si0,(%)
3.0 T
(©) :
25 r sz
EURE)ii
v 20 HESR T @ e}
£ T O
st qg% o
ogo
1.0
0.5 * :
0.5 1.01.1 1.5 2.0
A/CNK
3
Fig.3 Major elements diagrams for the Shuikoushan granodiorite
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Fig.4 Variation diagrams of some major elements and trace elements vs. silica for the Shuikoushan granodiorite
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F 3 KOWTERNKER Sr-Nd B RE K
Table 3 Sr-Nd isotopic compositions for the Shuikoushan granodiorite
Sample SRbA%Sr  Fsr/fsr 26 (MSt/Sr) es(®) Sm/''Nd "PNdA/MNd +20 0 (MBNA/MNA) ena(®)  fapm(Ma)
SKS-6 0.7783  0.711854 6 0.710128  82.51 0.1134 0.512231 5 0.512114 -6.29 1457
SKS-31 0.7645 0.71182 9 0.710124  82.46 0.1199 0.512255 3 0.512131 -5.95 1430
SKS-32 3.6129 0715479 7 0.707364  44.73 0.1177 0.512434 19 0.512312 -2.40 1142
SKS-36 0.7493  0.711845 7 0.710161  83.29 0.1162 0.512241 3 0.512121 -6.14 1445
SKS-50 0.7819  0.711867 7 0.710111 82.59 0.1134 0.512248 15 0.512131 -5.96 1430
SHKSH-1* 5.012 0.721045 20 0.709788  79.70 0.138 0.512253 8 0.512110 -6.34 1462
SHKSH-3* 54981  0.723729 25  0.711380  102.51 0.118 0.512219 12 0.512097 -6.61 1483
SHKSH-7*  0.7867  0.711467 20  0.709700  76.75 0.15 0.512272 10 0.512117 -6.21 1451
SHKSH-9*  0.7339 0711527 14  0.709879  79.27 0.152 0.51228 11 0.512123 -6.10 1442
[19]
80 10000Ga/Al . (Na,0+K,0)-Ga/Al
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Fig.6  SiO, vs. AR variation diagram for the Shuikoushan granodiorite ’
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