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Fig. 1 Regional geological sketch map of the Laoshankou area on the northern margin of the Junggar, Xinjiang ( modified from The
No. 1 Regional Geological Survey Team of Xinjiang Bureau of Geology and Mineral Resources®; The No. 4 Geological Team of
Xinjiang Bureau of Geology and Mineral Resourcesg)
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(Q—~Quaternary loose sediment; E + N—Eogene—Neogene continental glutenite and mudstone; C,—Middle Carboniferous continental clastic rock;
C,—Lower Carboniferous marine—continental clastic rock; D;—marine—continental clastic rock of the Upper Devonion Kaxiweng Formation; D, y—
andesite of the upper part of Middle Devonion Yundukala Formation; D,b—basic volcanic rock of the Middle Devonion Beitashan Formation; D,a—
volcanic rock of the Middle Devonion Aletay Formation; D, t—bimodal volcanic rock of the Lower Devonion Tuorangkekuduke Formation; D, k—
volcanic rock of the Lower Devonion Kangbutiebao Formation; O, ,;—Middle and Upper Ordovician carbonatite; Nmc—quartz porphyry and granite;
yme—monzonite granite porphyry; &yc—moyite; yc—monzonite granite; dc—diorite and quartz diorite; vc—graniton; gvc—gneiss; co— Zhaheba
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Fig. 2 Geological map of the Laoshankou iron—copper deposit
(modified from Geophysical Prospecting Team of the Xinjiang
Nonferrous Geoexploration Bureau®)
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dp—diorite porphyrite; d—biotite diorite; myp—monzogranite; y—

granite
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Fig. 3 Petrographical characteristics of the intrusions and microscope photographs of granites

in the Laoshankou iron—copper deposit
(a) IERBES; (b) IWKBEAESRABNKSE; (¢) (d) (o) INKBYESHEED T K; () A3NKA S TR EMAE 4 (g) ALK
i (h) IERBEE TR AE S, Bt (1) B BAKE (5) ASERKE PR A (Kis) BAT 2080854, IEACH G (k) EKHE
R (Kfs) BA ZRBUE5H , BHCAT (P BA R A XU, B3 (1) B A BRI RHCA (P BA R A SR, TR = Rk, 1E
A
(a) syenite; (b) diorite porphyrite and biotite diorite; (c¢), (d), (e) diorite porphyrite and magnetite orebodies; (f) the orebody on contact part
between diorite and basalt; (g) quartz diorite; (j) perthitic texture of K-feldspar distributed in the diorite; crossed nicols; (h) K-feldspar

orientationally arranged in syenite; single nicols; (k) perthitic texture of K-feldspar and polysynthetic twin of plagioclase (Pl) in the syenite; crossed

nicols; (1) biotite diorite; (1) polysynthetic twin of plagioclase (Pl) develop biotite in its middle section, biotite diorite; crossed nicols

PGB AIARZ R CR B BENE 379Ma, IERBES INKBPA TR & BN RCA TR S 2 A He bl & 7 Bk

RN

366Ma, {1 9& N <7 353Ma; |5 HBAH %,2012a) —8, AL (K 3) .
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Table 1 Major( %) and trace element( x10°) data for granitoids of the Laoshankou iron—copper deposit
at the northern margin of the Junggar, Xinjiang
jE=2 LSK10 ‘ LSK11 ‘ LSK12 ‘ LSK13 ‘ LSK14 ‘ LSK15 ‘ LSK16 ‘ LSK17 | LSK19 ‘ LSK20 ‘ LSK21 ‘ LSK22 ‘ LSK23 ‘ LSK24 ‘ LSK25
AR IERKHEE BN S

Si0, 59.96 | 63.15 | 62.37 | 62.95 | 62.78 | 63.29 | 63.60 | 61.69 | 54.57 | 54.67 | 54.43 | 54.56 | 54.95 | 55.10 | 54.56
TiO, 0.35 | 0.17 | 0.20 | 0.18 | 0.17 | 0.19 | 0.20 | 0.22 | 0.57 | 0.59 | 0.58 | 0.56 | 0.53 | 0.54 0.53
Al, O, 18.67 | 18.66 | 19.13 | 18.50 | 18.68 | 18.42 | 18.15 | 18.59 | 17.11 | 17.18 | 16.92 | 17.64 | 17.28 | 17.57 | 17.38
TFe, 05 4.32 | 2.62 | 2.18 | 2.54 | 2.65 | 2.95 | 3.15 | 3.38 | 6.66 | 6.47 | 6.86 | 6.72 | 6.43 | 5.88 6.71
MnO 0.07 | 0.04 | 0.04 | 0.04 | 0.05 | 0.04 | 0.03 | 0.04 | 0.12 | 0.12 | 0.12 | 0.12 | 0.12 | 0. 11 0.12
MgO 0.98 | 0.38 | 0.47 | 0.37 | 0.36 | 0.39 | 0.44 | 0.49 | 4.41 | 4.25 | 3.84 | 4.18 | 3.99 | 3.79 4.31
CaO 2.47 1.57 | 2.01 1.13 1.74 | 1.41 1.3 1.87 | 5.35 | 5.56 | 5.94 | 5.59 | 5.46 | 5.62 5.44
Na, O 5.38 | 5.77 | 5.83 | 5.14 | 5.76 | 5.60 | 5.48 | 5.46 | 3.42 | 3.30 | 3.39 | 3.83 | 3.51 3.61 3.54
K,0 6.27 | 7.04 | 6.41 | 7.88 | 6.77 | 6.64 | 6.65 | 6.88 | 5.66 | 5.73 | 5.67 | 5.05 | 5.52 | 5.66 5.40
P, 04 0.22 | 0.09 | 0.12 | 0.09 | 0.09 | 0.09 0.1 0.14 | 0.43 | 0.42 | 0.48 | 0.46 | 0.43 | 0.42 0. 49
A 0.94 | 0.56 | 0.70 | 0.66 | 0.56 | 0.56 0.6 0.66 | 1.20 | 1.18 1.22 | 0.98 1.24 1.16 1. 06
JESis 99.63 [100.04 | 99.47 | 99.47 [ 99.60 | 99.58 | 99.70 | 99.42 | 99.51 | 99.48 | 99.44 | 99.69 | 99.46 | 99.46 | 99.55
A/CNK 0.93 | 0.93 | 0.95 | 0.97 | 0.94 | 0.97 | 0.98 | 0.94 | 0.80 | 0.79 | 0.75 | 0.80 | 0.80 | 0.79 0.81
A/NK 1.19 1.09 1.16 | 1.09 | 1.11 1.12 | 1.12 1.13 1. 46 1.48 1.45 1.50 1. 47 1. 46 1. 49
K,0/Na,0 | 1.17 1.22 | 1.10 | 1.53 1.18 1.19 | 1.21 1.26 | 1.65 1.74 | 1.67 1.32 1.57 1.57 1.52
K;0 +Na,O | 11.65 | 12.81 | 12.24 | 13.02 | 12.53 | 12.24 | 12.13 [ 12.34 | 9.08 | 9.03 | 9.06 | 8.88 | 9.03 | 9.27 8.94
Mg# 48.20 | 40.59 | 47.73 | 41.02 | 32.70 | 30.16 | 33.28 | 43.24 | 53.65 | 55.35 | 53.06 | 51.95 | 55.96 | 52.37 | 52.56
La 8. 66 5.4 5.6 5.06 | 5.06 | 6.13 | 6.38 | 7.95 10. 8 10.9 12.9 11.3 11.2 11.3 12.5

Ce 15.1 | 7.76 | 7.59 | 7.69 7.4 9.94 | 9.75 12.5 | 22.2 | 22.8 | 26.8 | 24.1 22.8 | 22.5 26

Pr 2.05 1.09 1. 11 1.03 1.02 | 1.31 1.44 | 1.62 | 2.67 | 2.74 | 3.17 2.9 2.71 2.72 3.16
Nd 8.13 | 4.26 | 4.36 | 4.13 | 4.23 | 5.09 | 5.64 | 6.51 11.1 11.4 12.9 12.1 11.5 11.4 12.9
Sm 1.84 | 1.03 0.9 0.98 1.02 | 1.18 1.37 1.49 | 2.53 | 2.55 | 2.98 | 2.88 | 2.58 | 2.45 2.94
Eu 0.78 | 0.57 0.5 0.51 | 0.57 | 0.49 | 0.47 | 0.62 | 0.81 | 0.83 | 0.87 | 0.88 | 0.88 | 0.84 0.92

Gd 1.8 0.97 | 0.98 0.9 0.97 | 1.09 | 1.18 | 1.38 | 2.55 | 2.67 | 2.97 | 2.87 | 2.62 | 2.64 3.1
Th 0.28 | 0.17 | 0.15 | 0.15 | 0.16 0.2 0.21 | 0.24 0.4 0.39 | 0.43 | 0.42 | 0.37 | 0.35 0. 44
Dy 1.58 | 0.96 | 0.92 | 0.92 | 0.87 1.18 1.32 | 1.33 | 2.15 | 2.23 | 2.51 2.41 2.19 | 2.03 2.45
Ho 0.33 0.2 0.2 0.19 0.2 0.26 | 0.28 | 0.27 | 0.46 | 0.48 | 0.51 | 0.51 | 0.46 | 0.44 0.5

Er 0.98 | 0.63 | 0.64 | 0.63 | 0.54 | 0.87 | 0.93 | 0.87 | 1.39 | 1.47 | 1.55 | 1.48 | 1.31 1.29 1.61
Tm 0.14 | 0.09 | 0.09 | 0.09 | 0.08 | 0.13 | 0.14 | 0.12 | 0.19 0.2 0.21 | 0.22 | 0.19 | 0.18 0.24
Yb 0.92 | 0.62 | 0.66 | 0.61 | 0.62 | 0.88 | 0.96 | 0.87 1.3 1.37 1.49 | 1.45 1.33 1.19 1.6
Lu 0.15 0.1 0.1 0.11 | 0.09 | 0.14 | 0.15 | 0.14 | 0.19 | 0.21 | 0.22 | 0.22 | 0.21 | 0.19 0.25
SREE 42.74 | 23.85 | 23.80 | 23.00 | 22.83 | 28.89 | 30.22 | 35.91 | 58.74 | 60.24 | 69.51 | 63.74 | 60.35 | 59.52 | 68.61
LREE 36.56 | 20.11 | 20.06 | 19.40 | 19.30 | 24.14 | 25.05 | 30.69 | 50. 11 | 51.22 | 59.62 | 54.16 | 51.67 | 51.21 | 58.42
HREE 6.18 | 3.74 | 3.74 | 3.60 | 3.53 | 4.75 | 5.17 | 5.22 | 8.63 | 9.02 | 9.89 | 9.58 | 8.68 | 8.31 10. 19
LREE/HREE| 5.92 | 5.38 | 5.36 | 5.39 | 5.47 | 5.08 | 4.85 | 5.88 | 5.81 | 5.68 | 6.03 | 5.65 | 5.95 | 6.16 5.73
Lay/Yby 6.35 | 5.87 | 5.72 | 5.59 | 5.50 | 4.70 | 4.48 | 6.16 | 5.60 | 5.36 | 5.84 | 5.25 | 5.68 | 6.40 5.27
d3Eu 1.30 | 1.72 | 1.62 | 1.63 1.73 1.30 | 1.10 | 1.30 | 0.97 | 0.97 | 0.89 | 0.93 1.03 1. 00 0.93
Sr 507 270 305 269 285 167 165 324 865 954 733 822 922 851 814

Rb 128 141 113 161 127 137 141 130 129 136 102 109 120 134 125
Ba 913 397 426 482 377 245 244 489 827 907 813 778 881 1083 776

Th 1. 49 1.14 | 1.41 | 2.68 1.04 | 2.78 | 3.22 | 2.63 1.55 | 2.30 | 2.55 | 3.78 | 2.07 1.68 4.36

U 0.58 | 0.38 | 0.49 | 0.72 | 0.36 | 0.65 | 0.79 | 0.82 | 1.01 1.20 | 0.91 1.29 | 0.88 | 0.82 1.93

Cr 24.6 | 2.03 | 2.91 | 2.49 | 2.39 | 2.97 1.89 | 3.42 148 146 142 154 136 134 166

Ta 0.17 | 0.09 | 0.14 | 0.22 | 0.07 | 0.21 | 0.24 | 0.18 | 0.20 | 0.24 | 0.21 | 0.25 | 0.19 | 0.19 0.26
Nb 3.60 | 1.39 | 2.63 | 2.80 | 1.32 | 3.30 | 4.05 | 2.95 | 4.36 | 4.83 | 4.64 | 4.92 | 4.03 | 3.93 5.05

Pb 7.65 | 825 | 6.62 | 7.18 | 7.69 | 7.59 | 6.91 | 7.10 | 8.89 | 10.3 12.0 | 9.09 | 10.1 10.5 9.12

Sr 507 270 305 269 285 167 165 324 865 954 733 822 922 851 814

Zr 51.2 | 44.8 | 61.1 | 55.0 | 51.1 | 67.9 | 62.6 | 57.1 | 55.0 | 75.8 | 70.9 | 97.6 | 58.3 | 54.6 147

Hf 1.23 1.01 1.38 1.40 | 1.12 | 1.64 | 1.69 1.46 1.43 1. 84 1.76 | 2.31 1.41 1.34 3.16
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AR IERBEE RoBNKSE
Cu 47.3 | 18.1 | 25.6 | 39.7 | 17.0 | 32.4 | 32.0 | 23.8 | 93.6 119 206 107 | 79.0 | 39.5 387
Pb 7.65 8.25 | 6.62 | 7.18 | 7.69 | 7.59 | 6.91 7.10 | 8.89 10.3 12.0 | 9.09 10.1 10.5 9.12
Zn 34.6 15.2 14.3 11.9 18.0 18.2 19.5 17.5 | 72.1 77.5 | 67.0 | 73.2 | 69.1 71.7 77.0
Mo 0.78 | 0.66 | 0.54 | 0.79 | 0.68 | 0.88 1.09 | 0.92 | 0.40 | 0.44 | 0.50 | 0.87 | 0.34 | 0.31 0. 44
\ 106 | 41.4 | 36.0 | 39.5 | 44.2 | 40.1 | 47.3 | 55.5 206 212 211 199 196 194 208
Ni 12.3 1.92 | 3.30 | 2.07 | 2.18 1.93 1.77 3.58 | 72.7 | 70.9 | 67.9 | 72.5 65.9 | 61.0 71.3
Co 6.78 | 2.45 2.83 | 2.36 | 2.66 | 3.15 3.18 3.81 23.8 23.4 | 20.3 22.1 21.3 20.6 24.5
Y 8.26 | 4.82 | 5.19 | 4.57 | 4.89 | 6.39 | 7.43 | 6.94 | 11.5 | 12.2 | 13.2 | 13.2 | 11.6 | 11.1 13.5
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Fig. 7 Plots of chondrite-normalized REE patterns and plots of primitive mantle-normalized trace elements patterns for granitoids

of the Laoshankou iron—copper deposit
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Geochemical Features of Granitoids in Laoshankou Ore-district on Northern
Margin of East Junggar, Xinjiang

LU Shujun'”’ , YANG Fuquan® ,CHAI Fengmei" , GENG Xinxia®
1) No. 407 Team of Bureau of Geology and Mineral Exploration and Development of Hunan Province, Huaihua, Hunan, 418000;
2) China University of Geosciences, Beijing, 100083 ;
3) Key Laboratory of Metallogeny and Mineral Assessment, Minisiry of Land and Resources, Institute of Mineral Resources,
Chinese Academy of Geological Sciences, Beijing 100037 ;
4) Xinjiang Key Laboratory for Geodynamic Processes and Metallogenic Prognosis of the Central Asian Orogenic
Belt, Xinjiang University , Urumgi, 830049

Abstract; The Laoshankou granitoids located on the northern margin of the Junggar, Xinjiang, are composed
of diorite, adamellite, syenite porphyry and diorite ( porphyrite). Geochemical characteristics of biotite diorite and
syenite porphyry show that the concentration of SiO, of biotite diorite is 54.43% ~ 55.10% , Al,0, 16.92% ~
17.64% and Ca0 5.35% ~ 5.94% . They are high in total alkali (K,O + Na,O) content (9.00% ~ 9.43% )
and enriched in potassic (K,0/Na,0 = 1.32 ~ 1.74). Compared with biotite diorite, the syenite porphyry is
high in the concentrations of SiO, (59.96% ~ 63.60% ), Al,0,(18.15% ~ 19.13% ) and Mg*(51.95 ~
55.96), total alkali (K,0 + Na,0=11.81% ~ 13.17% ), and low in the concentrations of CaO(1.13% ~
2.47% ) and Mg*(30.16 ~ 48.20), K,0/Na,O ratio (1.1 ~ 1.53). They are belong to shoshonitic high-K
alkaline granitoids. In addition, they display noticeable enrichment on LREE, Rb, K, Pb, Sr and Zr, obvious
depleted in Nb, Ta and Ti. These features, together with the regional geology characteristics, indicate that
Laoshankou granitoids are formed under a subducted tectonic setting. The parental magma of syenite porphyry was
residual melt left by clinopyroxene and amphibole fractional crystallization from biotite diorite parental magma

derived from the mixed melt of riched potassium minerals mantle peridotites and subducted oceanic slab.

Key words: granitoids; geochemistry; petrogenesis; Laoshankou; the northern margin of East Junggar
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