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Abstract The No. 1 and No. 2 mafic-ultramafic intrusions in the Dacaotan area located in the middle of Jueluotag suture zone and
north of Kanggnertage-Huangshan fault. To the east of this area a number of magmatic Ni-Cu+{ PGE) sulfide deposits are hosted in the
mafic and ultramafic intrusions in the Tudun-Huangshan-Tulargen areas which occur in the south of Kanggnertage-Huangshan fault.
Zircons from two gabbro samples of the No.1 and No.2 intrusions yield SIMS **U/*® Ph ages of 279 + 2Ma and 278 + 2Ma

respectively. The two intrusions mainly consist of dunite and gabbro and both have low rare earth elements ( REE) concentrations with
slightly depleted to flat LREE patterns. Whole—ock Sr-Nd isotopic compositions indicate that the parental magmas of the two intrusions
may have derived from asthenosphere mantle and were similar to N-MORB in compositions. The parental magmas may have been
contaminated by small amounts ( 1% ~5%) of the coeval A-type granite during ascent. Due to relatively low degrees of partial melting
of the mantle source ( 10% ~15%) sulfides may be remained in the mantle source. The parental magmas therefore are PGE-depleted
and it is little chance to find economic Ni-CuH PGE) sulfide deposits in these two intrusions.

Key words Permian; Eastern Tianshan; Mafic-ultramafic intrusions; Mineralization of copper-nickel sulfide; Mineralization
potentials
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Fig.1 A schematic geological map of the mafic-ultramafic intrusions in the Dacaotan area Eastern Tianshan orogenic belt
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3.1 U-Pb
Qinghu (Li et al. 2009)
N (CL)
U-Pb
Cameca IMS-280
( SIMS) . U-Th-Pb Qinghu
o Li et al. (2009) ,
(ISD=1.5% Lietal. 2010)
Pb
ph Ph
Pb
Pb ( Stacey and Kramers 1975)
Pb o los
ISOPLOT/Ex v. 2. 49 ( Ludwig 2001) ,
3.2
Rigaku RIX 2000 ( XRF)
2% ~5% Li et al. (2005a) ;
Thermo X Series 2
( ICP-MS) +5%
(Lietal. 2000)
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3.3
NiS ICP-MS
o ( Sun et
al. 1998; Sun and Sun 2005) . :Ru 0.013
x10™ Rh Ir  0.002 x 107 Pt 0.047 x 10™* Pd
0.028 x10~° 10% - GBW07294
( GPt) o
o Elementar
PYRO cube Elemental Analyzer.
( Elementar ) 4 ~100mg
SO, SO,
SO, TCD SO, o
CNS WO, ( Elementar )
Cu( Elementar )
He (199.999%) 230mL/min
35mL/min 70 ~90s TCD 60C -
S 5% -
3.4 Rb-Sr.Sm-Nd
Rb-Sr.Sm-Nd
o Nu Plasam HR
( MCACPMS) . 8r /% Sr ' Nd/
Nd *Sr/® Sr=0.1194
“*Nd/"™Nd =0.7219. Sr.Nd NBS987
La Jolla TSr/*Sr=0.710391 =

12(20) "Nd/"™Nd=0.511130 = 8(20) «

Li et al. (2005b) .
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4.1 SIMS U-Pb
. 2 ( DTO5
DTO1) U-Pb .
100 ~200um . 2
17 U-Pb 1o

DTO5 U.Th 143 x107°° ~
801 x10™° 62 x107° ~797 x10™° Th/U 0.33
~0.99 DTO1 U.Th 57 x
107° ~473 x10°° 34 x107° ~591 x 10~° Th/U

0.46 ~1.33 . DTO5 05—
6 206 Pb/238 U 207 Pb/235 U
Pb 16
279 £2Ma ( MSWD =0. 19) , DTOI 17
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1 SIMS  U-Pb
Table 1 ~ SIMS zircon U-Pb ages for the gabbros from the No. 1 and No. 2 intrusions in the Dacaotan area
U . Th_6 Th/U .fZOG # 206 Pb* /238 U 207 Pb* /235 U 207 Pb‘ /2()6 Pb* 206 Pb /238 U 207 Pb/235 U
(x107%) ( x10°) (%) ( +10%) ( +10%) ( +10%) (Ma) (£10) (Ma) ( £10)
( D105)
1 551 442 0. 803 0.03 0.0456 1.50 0.32753 2.29 0.05234 1.69 287. 4 4.3 287.17 5.7
2 301 130 0.431 1.41 0.0439 1.55 0.30510 5.04 0.06151 3.01 277.3 4.3 270.4  12.0
3 317 136 0.428 0.10 0.0439 1.51 0.31008 2.45 0.05193 1.65 277.6 4.1 274.2 5.9
4 631 445 0. 706 0.21 0.0453 1.51 0.31280 2.23 0.05169 1.34 286. 6 4.3 276.17 5.4
5 171 66 0. 382 0.09 0.0436  1.52 0.30834 3.39 0.05197 2.84 275.7 4.2 272.9 8.2
6 240 99 0.411 0. 00 0.0416 1.51 0.29110 2.75 0.05081 2.30 263.1 3.9 259.4 6.3
7 724 639 0. 884 0. 00 0.0444 1.50 0.31801 2.78 0.05198 2.33 279.9 4.2 280. 4 6.8
8 801 797 0. 994 0.00 0.0449 1.51 0.32188 1.83 0.05196 1.04 283.4 4.2 283.3 4.5
9 235 103 0.439 0.35 0.0436 1.51 0.31169 3.01 0.05452 1.91 275.3 4.1 275.5 7.3
10 267 109 0. 408 0. 00 0.0440 1.51 0.31601 3.11 0.05205 2.72  277.8 4.2 278.8 7.6
11 201 67 0.334 0.12 0.0439 1.51 0.29846 2.95 0.05020 2.13 278.4 4.2 265.2 6.9
12 143 62 0.433 0. 00 0.0448 1.51 0.31697 2.96 0.05132 2.54 283. 1 4.3 279.6 7.3
13 525 236 0. 449 0.03 0.0440 1.50 0.30865 2.06 0.05115 1.35 278. 1 4.1 273. 1 4.9
14 258 88 0.342 0. 00 0.0439 1.50 0.31413 2.55 0.05190 2.05 277.3 4.1 277.4 6.2
15 662 245 0.371 0. 00 0.0444 1.50 0.31828 1.92 0.05201 1.20 280. 3 4.2 280. 6 4.7
16 332 201 0. 605 0. 00 0.0440 1.51 0.31722 2.29 0.05229 1.73 277.6 4.1 279.8 5.6
17 507 232 0.458 0.08 0.0436 1.52 0.31138 2.10 0.05246 1.33  275.0 4.1 275.3 5.1
( DT01)
1 126 114 0. 906 0.14 0.0444 1.50 0.32526 3.29 0.05422 2.55 279.8 4.2 285.9 8.2
2 108 94 0. 874 0.22 0.0442 1.51 0.31189 3.95 0.05290 2.99 279.0 4.2 275.6 9.6
3 93 84 0.907 1. 06 0.0440 1.61 0.30239 6.86 0.05814 3.90 278.5 4.5 268.3 16.3
4 473 591 1.250 0. 00 0.0449 1.51 0.32544 2.04 0.05259 1.37 282.9 4.2 286. 1 5.1
5 153 70 0.458 0.43 0.0445 1.51 0.30201 4.07 0.05255 2.42 281.8 4.2 268.0 9.6
6 193 179 0.931 0.00 0.0429 1.50 0.31138 2.91 0.05258 2.49 271.0 4.0 275.2 7.0
7 260 221 0. 849 0. 06 0.0445 1.54 0.31530 3.08 0.05189 2.55 280.9 4.3 278.3 7.5
8 137 130 0.948 0.24 0.0441 1.51 0.30608 3.61 0.05227 2.59 279.0 4.2 271.1 8.6
9 413 336 0.814 0. 06 0.0436  1.54 0.30457 2.28 0.05112 1.54 276.0 4.2 270.0 5.4
10 91 45 0. 491 0.18 0.0449 1.52 0.31273 4.11 0.05197 3.18  283.7 4.3 276.3 10.0
11 156 100 0. 642 0. 00 0. 0441 1.52 0.30774 3.12 0.05057 2.72 279.2 4.2 272.4 7.5
12 73 66 0.912 0. 00 0.0441 1.54 0.32062 4.32 0.05276 4.04 278. 1 4.3 282.4 10.7
13 167 223 1.331 0. 00 0.0435 1.51 0.31776  2.95 0.05298 2.53 274.3 4.1 280.2 7.2
14 95 88 0.928 0.29 0.0432  1.50 0.27933 4.94 0.04919 3.57 274.8 4.1 250. 1 11.0
15 57 34 0.599 0.41 0.0434 1.55 0.30705 5.76 0.05460 3.92 273.9 4.3 271.9  13.8
16 224 227 1.012 0.10 0.0441 1.51 0.30609 2.68 0.05110 1.98 279.1 4.2 271.1 6.4
17 134 157 1.172 0.35 0.0442 1.52 0.30417 5.13 0.05258 4.13 279.8 4.3 269.7 12.2
:Pb” Pb; fs " 206 p, 206 pp,
278 +2Ma( MSWD =0.19) ( 2) . Fe,0," TiO,
U-Ph 2 ( 4.
(3.641 x 107% ~41.42 x
-6
42 10°°)( 5a ¢)o
Fu LREE (La/Yb) 1.50
) o ~5.93 LREE (La/Yb)
2, Pearce ( Mg + Fe) /Ti-Si/Ti 0.53 ~0. 84 .
2 ( 5b d) Sr.Eu
( 3) © Nb Nb
2 MgO  SiO,.Al,0,.Ca0.Na,0 + K,0 2 Ti :
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Fig.2  Concordia plots for zircons from the No. 1 and No. 2 intrusions in the Dacaotan area

3

~

the Dacaotan area

(x107%)

Table 3 Platinum-group element concentrations ( x 10™°) and S contents ( wt%) of the rocks from the No. 1 and No. 2 intrusions in

S

(wt%)

0.29

0.31 033 0.35

ZU"be 235U

Os Ir Ru Rh Pt Pd S
DT03-4 0.030 0.016 0. 068 0. 006 0. 094 0.071 0.035
DT03-2 0. 058 0. 025 0.073 0. 008 0. 098 0. 093 0. 046
DT033 0. 046 0.021 0. 036 0. 007 0.204 0.115 0.031
DTO54 0. 007 0. 004 0. 020 0. 004 0.133 0.112 0.044

DTO05-2 0. 006 0. 006 0. 020 0. 004 0. 060 0.071 -

DTO53 0.014 0.010 0. 022 0. 004 0.074 0. 067 -
DTO54 0. 006 0. 006 0. 021 0. 005 0.692 0.092 0.019
DTO05-5 0. 001 0. 002 0.012 0. 002 0.078 0. 086 0. 027
DTO57 0.011 0. 009 0. 065 0. 005 6. 480 0. 081 0.019
DTO5-8 0. 003 0. 003 0. 031 0. 002 0. 055 0. 049 0.017
DTO14 0.083 0.034 0.061 0.020 11.87 0.085 0.047
DTO1-6 0. 140 0.086 0.144 0.037 0.170 0.272 0.048
DTO1-2 0.008 0.003 0.010 0.003 0.069 0.039 0.071

DTO1-3 0.031 0.012 0.015 0.020 0.622 0.125 -
DTO1-4 0.003 0.013 0.016 0.021 0.702 0.167 0.043
DTO1-5 0.011 0.006 0.020 0.006 0.096 0.067 0.017
DTO17 0.214 0.121 0.264 0.151 2.417 4.104 0.045

DTO1-8 0.012 0.003 0.007 0.002 0.029 0.038 -

DTO1-9 0.004 0.003 0.008 0.003 2.955 0.036 -

Sun and Sun (200§ ; “-7” S
Ni Cu
Sr Eu o o
N-MORB ( 6). Pd/Ir 2.5~35.2
4.3 PGE.Cu.Ni S Ni/Cu 0.2~41.6 o
PGE S 3,2 Pd/Ir (2.5~5.4) Ni/Cu
PGE Cu Ni 3 (2.2~41.6) . 2 Cu/Pd 11024 ~ 2819549
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Table 4 Wholerock Rb-Sr and Sm-Nd isotopic compositions of the rocks from the No. 1 and No. 2 intrusions in the Dacaotan area

gy

143 Nd

Rb Sr 87 Rb @ (E)* Sm Nd 147Sm m ( I43Nd)* o ( t)
(x107°) ( x107%) %65 ' 8Sr). ( x107%) ( x107%)  ™Nd WNg), M
(20) (20)
DTO34 0.18 9.53 0.053 0.705969(24) 0.70576 0.34 0.95 0.2159 0.513042(6) 0.51265 7.2
DT033 0. 30 12. 69 0.069 0.705447(26) 0.70518 0.51 1.50 0.2034 0.513041(7) 0.51267 7.6
DTO54 0.44 299. 30 0.004 0.703603(15) 0.70359 1.09 2.61 0.2518 0.513143(3) 0.51268 7.9
DTO53 0.37 343.90 0.003 0.703341(17) 0.70333 0.26 0.97 0.1633 0.513025(6) 0.51273 8.7
DTOS 4 1. 12 513.40 0.006 0.703398( 14) 0.70337 0.41 1.67 0.1502 0.512953(5) 0.51268 7.8
DT05-8 1.51 536. 30 0.008 0.703688(14) 0.70366 0.28 1.04 0.1659 0.513012(6) 0.51271 8.4
DTO14 0.29 100. 50 0.008 0.704026(15) 0.70399 0.13 0.53 0.1494 0.512962(5) 0.51269 8.0
DTO1-6 0.82 216. 80 0.011 0.704384(16) 0.70434 0.21 0.83 0.1555 0.513021(5) 0.51274 8.9
DTO1=2 0.92 464. 50 0.006 0.703365(12) 0.70334 1.37 4.85 0.1713  0.513022(4) 0.51271 8.4
DTO13 2.65 678. 40 0.011 0.703798(16) 0.70375 0.48 1. 86 0.1563 0.513000(4) 0.51272 8.5
DTO14 1.65 485. 50 0.010 0.703389(17) 0.70335 1.49 5.29 0.1700 0.513031(4) 0.51272 8.6
DTO1 1.62 380. 70 0.012 0.703879(18) 0.70383 0.22 0. 87 0.1498 0.513010(6) 0.51274 8.9
DTO1-8 3.39 474. 20 0.021 0.703270(15) 0.70319 1.09 4.37 0.1504 0.512974(4) 0.51270 8.2
DTO1-9 4. 69 558.50 0.024 0.703309(17) 0.70321 0.94 4.26 0.1341 0.512926(4) 0.51268 7.9
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