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Abstract Hulu intrusion lies in the eastern part of Tudun-Huangshan-Jingerquan-Tulargen mafic-ultramafic rocks belts in East
Tianshan, and cover an area of about 0. 75km”, is a multiple intrusion and composed of gabbro diorite, gabbro, pyroxenite, pyroxene
peridotite and peridotite. The zircon LA-ICP-MS U-Pb dating for gabbro diorite of Hulu intrusion yielded 274.5 +3.9Ma. The data
suggest that the Hulu intrusion was intruded at Early Permian, is the result of a post-collisional extensional setting. The total
concentration of platinum-group element (PGE) in ores and rocks is low. The average concentration of PGE in rocks is 7.90 x 10 ™%,
and 45.57 x 10 in ores. Rock and ore samples have similar mantle-normalized PGE patterns, the diversity between IPGE and PPGE
is lower. The diagram of Ni/Cu verses Pd/Ir reveals that the initial magma of Hulu mafic-ultramafic complex is high magnesian basaltic
magma. The Ni/Cu ratio of ores and rocks is from 114. 67 x 10° ~157. 42 x 10* (136. 05 x 10*in average) and 11.07 x 10° ~294. 35
x 10 (125.48 x 10° in average) respectively, which show that the magma has occurred sulfide pre-segregation from the magmatic
system resulting in parental magma depleted in PGE. Crustal contamination (addition of SiO, and S) and the fractionation of olivine
and pyroxene in the magma revolution process may be the main factors leading to S-saturation and sulfide segregation in deep crust.
Key words LA-ICP-MS zircon U-Pb date; Platinum group element; Geochemistry; Hulu Cu-Ni deposit; East Tianshan
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Fig. 1

Simplified geological map (a) and profile map (b) of Hulu Cu-Ni deposit
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Table 2 Concentrations of platinum-group elements and Cu, Ni

in ores and rocks from Hulu Cu-Ni deposit ( x 107°)

BERRS JK2 0 JK3 KL Js/1 J3/1 J3/20 J6/1 J6/2
s WER B UL WO K P
U/ SN A A H K
0s 0.8 1.00 0.15 0.07 0.09 0.10 0.07 0.07
Ir 0.77 0.44 0.19 0.06 0.10 0.07 0.07 0.06
Ru 318 207 0.82 069 0.73 0.90 0.76 0.72
Rh 1.33 0.56 0.28 0.06 0.11 0.11 0.06 0.06
Pt 10.30 10.85 11.04 1.02 2.07 1.58 0.75 0.6l
Pd 43.48 16.30 14.14 0.95 4.44 3.30 0.61 0.46
Ni 10800 6362 2967 491.8 41.58 42.60 2.05 2.40
Cu 4986 2566 1521 128.8 SI.15 36.52 117.6 135.4

> PGE 59.92 31.23 26.62 2.85 7.54 6.06 2.32 1.98
Ni/Cu 2.17 2.48 1.95 3.82 0.81 1.17 0.02 0.02
Pd/Ir 56.61 37.39 72.89 14.89 45.78 44.57 9.26 7.86
Pd/Pt 4.22 1.50 1.28 0.93 2.14 2.09 0.81 0.75

Py/Pt* 1.47 1.08 0.79 0.68 1.03 1.01
.Nl/‘ 0.68 0.71 0.66 0.79 0.45 0.54 0.02 0.02
(Ni +Cu)
(Pt+Pd)/
(0s +1r + Ru) 11.20 7.73 21.71 2.40 7.08 4.56 1.51 1.26
Cu/Pd
(x10%) 114. 67 157.42 107.57 135.58 11.52 11.07 192.79 294.35
Ni/Pd
(% 103> 248.39 390.31 209.83 517.68 9.36 12.91 3.37 5.22

P12 x1077) (Bt RR 4, 2009b) LT R A A RIET R R
AR (1.21 x107° ~4.59 x 10 = ; Fhi5%E ,2008) .
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A Ru 95504, #REA Os-Ir F31, Pd il Ir B 2843 SR ARRAE,
F+4 PGE M T Ih Ml = 452 o

4 HPTHB R IEBORHC S B

A SC LA-ICP-MS #5447 U-Pb M AF 36 B, 31 25 S48 07 IR &
WA RMIE U RTA hy 274.5 £3.9Ma, £ 7R K 1L 4 B1-3 1 -
B LR - R MR B B -8 B Bk B il , © A SHRIMP #57
U-Pb 4EEE W™ A1 Re-Os [R] {3 25 45 % Bt i s (B 5305,
2002;Qin et al. , 2003 ; ¥ 5 4E 45,2004 ; Zhou et al. , 2004 ;25
J FLAE,2006 ; Zhang et al. , 2008 ) , JLAH Z & BG4
W PR BB A S - R T 2 A 1 o T R ™ 4 0% 40 4 o 7
298 ~269Ma 2 [H] (L &) (£ 3) . FIEFME I E AR
[ FIIR 22 M 22 57, T30 B0 5 PR 9 5 45 U-Ph 3047 % F 42
H1(269 ~285Ma) , F 5l 2 A SO 9 3 7 0 R A IR I i
U-Pb 4R % 55 4045 (2004) & 03 1L R T IR A A 45 4
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Fig.4 Mantle-normalized plots of different types of rocks (a) and sulfide ores (b) of Hulu Cu-Ni deposit ( primary mantle data

after McDonough and Sun, 1995)
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Table 3 Geochronological data of the mainly mafic-ultramafic intrusions in East Tianshan

IR R4 B Hai L W7 FIA 4 A4 (Ma) YR IR
EAIIERONN Re-Os S5HT2E, SRALYI T 282 20 5 OCRF 2002
W ILZRE R Re-0s SETZE  BRALIT £1 284 + 14 Zhang et al. , 2008
T K Re-Os 25148, GiALMIT 1 208 £7. 1 2 [ 26,2006
R ST K Re-0s ZH42% , BALIT 17 283 +13 BRI 45,2005
FIW R SHRIMP £ 47 U-Pb, ff IN ¥ & 285 +1.2 Qin et al. ,2003
TR R SHRIMP #5747 U-Ph, BB 2 BERO 55 K24 274 +3 HEARSE,2004
LR SHRIMP 547 U-Pb, [N K- % 269 =2 Zhou et al. , 2004
Wi IR LA-ICP-MS %4 U-Pb, ¥ K (R K 2 274.5+3.9 A3
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fH4E 2006 ;Zhu et al. , 2005, 2006; FFAHFEE 2009) , #H . 10°
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Fig.5 Ratio plots of Ni/Cu vs. Pd/Ir of rocks and ores
from Hulu Cu-Ni deposit (after Barnes et al. , 1988)

Symbols are the same as those in Fig. 4
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Symbols are the same as those in Fig. 4
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Lightfoot, 2005) , £ Ni/Cu-Pd/Ir I (K 5) ¥, $ 507 R IK)
AT A RE R R ER RIS AN B XA X, A P RE
DRI o it 8 i Al DX 3, 2 WD 80 7 2 1 B4 R 3R T RE
MgO & BRI XA . 2 T IR AR IR T, )W 4%
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Scattergrams of La/Nb, Th/Nb, Zi/Nb, SiO, vs. Ir, Pt and Pd respectively in Hulu Cu-Ni deposit for showing the

1) Fo =80 i 5, 29 5 1 JFAE 43K MO SR TFBR M 7. 1%
{HJE AR Fo 42T 80 BUBIHG 71 AR REAL 15 I 3 °F
WFE A B AR AR o JFE 0% MgO 5 k5 Mg-Fe 7RIS
A-KEURZ T 53 e R E(K, (Fe-Mg) ™) HATEAI LK R,
ifii Ky, (Fe-Mg) """ —fi 2y 0.30 = 0. 03, ki 5 J5 /1 #9 7+ &5, K,
(Fe-Mg) "UEKs 2218 (Ulmer, 1989 ) 5 411 5 4 25 75 AH F- i
B ) K T 2. 3GPa if, K, (Fe-Mg) " {265 £ 345 1] 0. 35
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Fig.7 Diagrams of Cr against Ni, Ir, Ru, Rh, Pt, Pd, and FeO vs. Ir and MgO against Pt, Pd in Hulu intrusion for fractional

crystallization processes

Symbols are the same as those in Fig. 4
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