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Abstract The Early Permian Pobei basic-ultrabasic complex hosts Poyi and Poshi superlarge-scale Cu-Ni sulfide deposit at the
northeast margin of the Tarim plate, Xinjiang. The ore body hosted by peridotite consists mainly of disseminated sulfides with low Ni
grade. The new ore body was discovered at the east of the Poyi deposit during recent exploration, and was named the Podong Cu-Ni
sulfide deposit, which was characterized by net-textured sulfides with high Ni grade hosted by gabbro-norite, providing new clues for
exploration object. There are still controversies on geological setting, petrogenesis and metallogenic mechanism of the Pobei complex.
Therefore, the authors gathered samples from the drill holes of the Podong Cu-Ni sulfide deposit, studied the petrogenesis and
metallogenic machenism by geochronology, petrogeochemistry and isotopic geochemistry, and made a comparison with the Poyi Cu-Ni
sulfide deposit. The m/f, gy, (¢) values of whole rock and Fo values of olivine from the Podong gabbro-norite, are distinctly lower than
that of the Poyi deposit, which indicate relatively high magma evolution degrees for the Podong ore-forming petrofacies, and the higher
of magma evolution the more intensive of crustal contamination affect. Based on the lithoface boundaries and petrogeochemistry study,
the authors infer the Podong deposit is formed by sulfide segregation from basic magma, and the sulfide saturation was caused by magma
crystallization and crustal contamination. However, the Poyi deposit is formed by sulfide segregation from ultrabasic magma caused by
magma crystallization itself, as the sulfur solubility decreases along with the olivine and Cr-spinel crystallization. Combining with the
previous research, the authors put forward that the Pobei complex is spatially and temporally related to the ~275Ma Tarim Large
Igneous Province, and was derived from depleted mantle source with OIB-like signature, affected by fluid metasomatism in magma
source.
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Fig. 1

Tectonic (a) and geological sketch map (b) of the Pobei basic-ultrabasic intrusion at northeast of the Tarim plate
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Fig.2 Sketch geological map (a) and section map (b) of the Podong ore deposit
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Fig.3  Microscopic photos of the mineral assemblages in the Podong ore deposit
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Fig.4 Cathodoluminescence images of selected zircons from

the gabbro of the Podong ore deposit
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®1 WHETKDPHEG U-Pb EEER
Table 1 ~ U-Pb isotopic dating results for the zircon of Podong ore deposit
206 Pb, 22Th ¥y 206 p, * W 2% L (8 A (Ma)
Spot No. Th/U 207 py, * 207 pp, * 206 py, * 207 py, 208 py, 206 p,
(%) (x107%) (x107°) 206 py, * % T +% wy E 206 p, T, 28
Pd27-2-1 — 186 826 0.23 29.9 0.0496 1.5 0.2877 2.4 0.0421 1.9 222 +34 274.4 +£6.2 265.9 5.0
Pd27-22  0.00 305 332 0.95 14.0 0.0548 2.0 0.3714 2.7 0.0492 1.8 291 +48 302.3 6.2 308.3 5.5
Pd27-2-3 0.15 117 362 0.33 13.6 0.0572 2.1 0.3487 2.7 0.0442 1.8 219 +71 233 +13  276.7 £5.0
Pd27-24 0.56 294 185 1.64 7.21 0.0569 2.6 0.357 3.5 0.0455 2.3 141 +£190 275.1 +8.9 283.8 £6.6
Pd-272-5 0.45 284 295 0.99 12.2 0.0545 2.8 0.361 3.3 0.0481 1.8 203 +86 291.8 =+6.7 301.0 +5.4
Pd-272-6 0.32 349 410 0.88 15.2 0.0490 2.1 0.2904 2.8 0.0430 1.9 205 +69 274.1 +6.7 271.6 =£5.0
Pd-27-2-7  — 71 288 0.25 10.0 0.0494 2.5 0.2747 3.1 0.0403 1.9 333 +£52 285.0 +7.8 255.9 4.7
Pd272-8 1.49 51 176 0.30 6. 05 0.0554 3.0 0.305 3.6 0.0399 2.0 -11 150 186 +18 249.5 =£5.1
Pd27-29 0.06 143 487 0.30 17.9 0.0505 1.9 0.2971 2.6 0.0427 1.8 230 =x47 271.0 =+£6.7 269.3 4.7
Pd27-2-10 0.29 351 626 0.58 30.6 0.0556 1.4 0.437 2.4 0.0569 2.0 363 +59 348 +11 356.2 £7.0
Pd27-2-11 0.28 113 337 0.35 12.8 0.0519 2.3 0.3172 2.9 0.0443 1.8 231 +58 271.6 7.5 279.0 =£5.0
Pd27-2-12 0.13 188 473 0.41 13.9 0.0500 2.2 0.2357 2.8 0.0342 1.8 174 +£57 214.5 +£5.4 216.5 +3.8
Pd27-2-13 0.00 108 332 0.34 13.0 0.0527 2.3 0.3307 2.9 0.0455 1.9 312 +80 286 +12  286.6 £5.3
Pd27-2-14 0.31 158 444 0.37 16.6 0.0535 1.9 0.3205 2.6 0.0434 1.8 253 +70 260.1 +9.4 273.2 £4.9
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Table 2 Whole-rock major elements (wt% ) and trace elements ( x 10™°) abundances of the Podong ore deposit
v o LK27  ZK27  ZK27 ZK27 ZK27 ZK27 ZK27 ZK27 v oo 7K27 7K27 7ZK27 7ZK27 7ZK27 ZK27 ZK27 Z7K27
PRS00 29 222 2a2 24 220 24 28| WY L0 L0 222 212 204 220 24 218
) A A~ 2. I3 e e A~ 2 Ik
ae omkn T ik A mw omew TRF e TEHE
Si0,  50.47 48.76 50.81 50.54 49.20 46.69 44.63 49.78 Sc 36.58 38.19 75.78 26.75 27.99 12.39 23.71 27.69
TiO, 1.06 0.55 0.92 0.42 0.42 0.22 0.30 0.40 A% 308.7 246 397.8 163.6 180.2 81.29 120.8 138.1
AlL,O; 14.71 13.25 7.32 19.64 17.74 17.91 8.16 17.11 Cr 133.8 240.6 493.8 181.1 522 348 1056 988.9
Fe, 04 T 9,79 9.49 7.75 573 6.45 8.59 12.22 12.07 Co 52.72 60.49 44.85 37.41 38.46 54.87 117 83.26
MnO 0.15 0.17 0.17 0.11 0.13 0.13 0.16 0.18 Ni 103.1 174.9 66.28 120.6 189 199.9 901.6 706
MgO 8.71 10.01 12.82 7.28 9.06 10.33 22.42 20.33 Cu 60.71 95.67 35.03 48.38 94.13 92.47 99.73 75.43
Ca0O 11.10 10.47 16.34 11.69 11.88 9.34 8.52 7.73 Zn 62.24 52.68 47.51 36.01 43.28 52.19 65.76 83.72
Na,O 2.07 1.78 1.30 2.87 2.68 2.14 2.06 1.06 Ga 15.85 12.84 9.01 17.53 15.01 14.25 7.85 8.56
K,0 0.18 0.8 0.10 0.18 0.25 0.28 0.10 0.09 Rb 4.98 44.20 3.42 3.56 6.77 10.19 2.34 3.23
P, 05 0.03 0.01 0.02 0.01 0.02 0.02 0.02 0.02 Sr 273  233.1 104.2 351.1 251.6 276.9 131.6 110.9
LOI 1.09 3.80 0.90 0.17 1.95 2.84 0.71 0.20 Y 11.63 8.95 23.30 7.71 10.22 4.45 8.28 12.75
Total 99.36 99.14 98.45 98.64 99.78 98.49 99.30 98.97 Zr 16.53 8.84 37.72 10.42 11.50 4.77 13.27 16.08
Mg* 64 68 77 72 74 71 79 77 Nb 1.20 0.26 0.90 0.32 0.29 0.12 0.34 0.35
m/f 1.78 2.11 3.31 2.54 2.81 2.41 3.67 3.37 Cs 0.76 1.88 0.25 0.28 1.87 1.43 0.33 0.54
La 3.32 1.79 2.78 2.09 1.99 1.58 1.56 2.41 Ba 51.84 76.91 18.06 45.49 48.46 52.35 14.83 18.92
Ce 7.67 3.92 8.98 4.78 4.99 3.39 4.24 6.45 Hf 0.61 0.35 1.42 0.38 0.46 0.18 0.49 0.60
Pr 1.07 0.62 1.56 0.68 0.75 0.45 0.64 0.98 Ta 0.13 0.05 0.10 0.04 0.04 0.02 0.06 0.04
Nd 5.38 3.25 8.56 3.15 3.80 2.13 3.34 5.08 Pb 1.73 1.68 1.29 1.52 1.76 1.85 1.32 1.55
Sm 1.69 1.15 3.07 1.06 1.36 0.64 1.11 1.72 Th 0.40 0.09 0.42 0.14 0.15 0.06 0.18 0.30
Eu 0.83 0.66 0.91 0.82 0.75 0.70 0.47 0.50 U 0.10 0.40 0.14 0.04 0.25 0.02 0.07 0.09
Gd 2.09 1.53 3.95 1.37 1.72 0.72 1.40 2.04 Bi 0.11 0.13 0.14 0.04 0.06 0.08 0.09 0.04
Th 0.37 0.26 0.69 0.22 0.30 0.13 0.25 0.37 Cd 0.09 0.10 0.18 0.07 0.11 0.06 0.09 0.14
Dy 2.27 1.79 4.52 1.50 2.08 0.88 1.62 2.45 In 0.05 0.04 0.08 0.03 0.04 0.02 0.03 0.06
Ho 0.48 0.36 0.90 0.30 0.41 0.18 0.33 0.52 Mo 0.24 0.13 0.21 0.19 0.13 0.08 0.21 0.18
Er 1.30 1.08 2.56 0.89 1.26 0.54 0.97 1.52 SEu 1.35 1.52 0.80 2.08 1.50 3.15 1.15 0.82
Tm 0.19 0.14 0.34 0.13 0.17 0.08 0.13 0.22 ||[(La/Yb)y 1.87 1.29 0.8 1.70 1.25 1.98 1.27 1.09
Yb 1.20 0.94 2.18 0.83 1.08 0.54 0.8 1.50 |[(La/Sm)y 1.24 0.98 0.57 1.24 0.92 1.55 0.88 0.88
Lu 0.16 0.13 0.30 0.12 0.16 0.08 0.13 0.22 |[(Gd/Yb)y 1.41 1.32 1.47 1.34 1.29 1.08 1.37 1.10
Li 7.41 19.05 4.62 8.44 11.06 13.71 4.51 5.62 >REE 28.02 17.62 41.3 17.94 20.82 12.04 17.02 25.98
Be 0.40 0.27 0.27 0.28 0.26 0.23 0.14 0.21
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normalized trace element spider diagrams (b, normalization values after McDonough and Sun, 1995) of the Podong ore deposit
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Table 3

Isotope ratio values of Sr, Nd of the Pobei intrusion
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Fig.8 &y (t) vs. (¥ St/* Sr), diagram of the Pobei
intrusion (after Zindler and Hart, 1986)
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Ocean Island Basalts; EM [ and EM [[ -the enriched mantle end
members; PM-Prevalent mantle
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Table 4  Zircon U-Pb isotopic dating results for different lithofacies of the Pobei intrusions

F5 (A= DU DX G ] A3 B )y v A (Ma) BRI

1 WK = - 7 SHRIMP U-Pb 273.5+£2.9 AL

2 ek TR RS FE LA-ICP-MS 276 +1.7 Liu et al. , 2017a

3 = MR A # LA-ICP-MS 275.8 £2.7 Ma et al. , 2016

4 P — MR £ SHRIMP U-Pb 278 £2 ZASABTEAE 2006

5 B — MR A 17 SIMS 269.9 £1.7 Xue et al. , 2016

6 P — = 7 SIMS 276.1 1.9 Xue et al. , 2016

7 e+ L= 17 SIMS 283.8 £3.4 Qin et al. , 2011

8 W+ = A TIMS 274 £4 Few L& 2006

9 YAt ViASE=14 7 SIMS 274.1 £3.9 Yang, 2011

10 el P K #i g7 SIMS 280.5 +2 Xue et al. , 2016

11 I — kAL B 2 ik 17 SIMS 251.4 1.8 Su et al. , 2011
298 HIE 270 ~284Ma( 32 4) , SEH4ER M 275. 1 £4.2Ma( [ 9) ,
203 [ pog =273 14 2 Ma 5 ~275Ma 8 A Hu b HE S0 ( Zhou et al. , 2009) 721} [F] 5

MSWD =0.33

B9 Bt R S R RS A7 U-Pb 2 4E 1%
Fig.9 Zircon U-Pb mean age of the Pobei basic-ultrabasic

intrusion
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Fig. 11  Diagrams of m/f vs. La/Nb for the Pobei intrusion
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