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Abstract Wajilitag ultramafic cryptoexplosive brecciated rocks, as one of the most important rock types of the Tarim Permian Large
Igneous Province, were studied on platinum group elements (PGE), major, trace and rare earth elements in this study. The results
show that these rocks have Os, Ir, Ru, Rh, Pt and Pd contents of 0.36 x 10 ™° ~1.08 x10 ™", 0.23 x10™° ~0.44 x10°°, 0.29 x
1077 ~0.92x107°, 0. 11 x10™° ~0.18 x10™°, 1.88 x10™° ~3.16 x 10 * and 1.39 x 10 ~° ~3.52 x 10 ™ respectively, which are
lower than those of the primitive mantle and can be compared with the Hawaiian picrites. The Pd/Ir ratios range from 3.6 to 11.9 and
the PGE patterns take a shape of positive inclined curve, showing a trend of differentiation and a PGE affinity of basic-ultrabasic rocks
under within-plate environment. Generally, the brecciated rocks have higher and concentrated Cu/Pd ratios (5.1 x10* ~12. 1 x 10*)
compared to the primitive mantle, indicating that no obvious sulfur oversaturation and segregation occurred during the magma
upwelling, but the magma source may have some residual sulfide during its process of partial melting. The positive correlations for
IPGE vs. MgO and negative correlations (or no obvious correlation) for PPGE vs. MgO suggest that the PGE differentiation was
probably controlled by differentiation of olivine. Geochemically, the brecciated rocks are much enriched in total REE amounts (964. 1
x107° ~1299 x 10™®) and have strong fractionation between LREE and HREE [ (La/Yb), =45.88 ~64.90]. In the primitive
mantle normalized spidergram, the brecciated rocks show humped distribution patterns, with LILE enrichment, slight depletion of Nb
and Ta, and negative Zr and Hf anomalies, suggesting that the rocks may have undergone mantle metasomatism. However, similar PGE
patterns from the breccias and matrix show that mantle metasomatism might not be a main factor for the PGE fractionation of the
brecciated rocks, indicating that the PGE may be existed in the sulphide inclusions in the silicate minerals.
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JERGAERMEN TR, EE & EAEH A (Lorand et al. |
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Fig. 1  Geotectonic distribution of the Wajilitag area (a) and its geological sketched map (b) (after Zhang et al. , 2008)
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Fig.2  CI chondrite-normalized REE pattern for Wajilitag
cryptoexplosive brecciated rocks ( the normalization values of
CI chondrite from Taylor and McLennan, 1985)

The samples of wjl5-7a and wjl5-7b being from the breccia and matrix

respectively and the others being from whole rock

AT 41.86% 20.97% 1. 67% F11.31% , F 5 h— sk
B IR A LA (N AR A A A A a4 ), &
BILR RS WA T e 4 R A —2, A
BRAZE U BL T RS B8 AR Bk 2A s T BUBTS
FARRE IR R B E (L0 =8.10 ~ 10.46) , X 5 M RRA
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Table 1  Major (wt% ) and trace ( x 107°) elemental compositions of the Wajilitag cryptoexplosive brecciated rocks
RER S wil0804042  wjl080404-5  wjl080405-3  wjlo804054 wjls5 wil5-6 wil5-7a wils-7h
HAOR B ks
SIHTRS G Eiea fk et
Si0, 29.78 29.56 29.54 30.07 31.57 — 41. 86 31.25
TiO, 1. 87 1.76 2.23 1.68 2.12 — 1.31 2.09
Al, O, 3.59 3.68 4.23 3.76 4.28 — 3.56 4.32
Fe202 13. 89 13.51 14.93 12.96 13.41 — 11.38 12. 80
MnO 0.23 0.21 0.22 0.20 0.19 — 0.16 0.20
MgO 19. 98 19. 69 15. 96 18. 65 15. 68 — 20.97 16. 69
CaO 17.11 17.00 19. 85 18. 68 20. 06 — 14.99 18.93
Na, O 0.39 0. 56 1.37 0.79 1.43 — 1.29 1.32
K,0 0.78 1.51 0.56 0.79 0.50 — 0.38 1.26
P, 05 2.83 2.69 3.16 2.47 2.27 — 0.38 2.65
LOI 9.99 10. 26 8. 10 10. 46 8.75 — 3.15 7.87
Total 100. 43 100. 44 100. 15 100. 50 100. 25 — 99.43 99. 38
Rb 14. 80 33.39 12.54 20. 22 8.43 11.51 8. 89 30. 05
Sr 2311 1977 2928 2057 2506 1182 713.7 1676
Y 67.19 62. 95 63.29 56.03 74.00 75.22 13.82 62. 83
Zr 471.2 448.0 412.9 340. 4 453.0 461.6 104.7 412.5
Nb 162.7 140. 5 128.1 112.7 111.1 117. 1 14.71 123.6
Ba 858.1 1006 1109 1485 665.2 1135 321.5 3523
Hf 6.62 6.17 7.73 6.23 7.96 7.87 3.43 9.08
Ta 7.16 6.59 7.11 5.62 2.75 4.09 0.93 7.28
Pb 19.10 19. 06 22.97 23.14 15.93 16.07 8. 68 21.42
Th 31.69 28. 60 23.94 22.95 23.26 24.89 2.40 23.57
U 8.39 7.48 7.80 6.22 8. 04 9.40 0. 68 7.68
La 2717.5 246.2 214.1 197. 4 223.4 252.2 24.97 212.0
Ce 571.6 499.2 485.7 415.8 444.3 491.9 55.94 449. 4
Pr 67.12 59.01 59.12 50. 86 58.31 64. 16 8.09 59.22
Nd 263. 1 225.2 237.1 200.7 223.9 244.9 34.19 228.9
Sm 42.32 36. 14 40. 31 34.55 39.31 42.72 7.22 39. 64
Eu 12. 06 10. 37 11.69 9.93 10. 36 11.19 2.07 11. 14
Gd 32.73 29. 00 32.37 27.22 32.76 35.53 6.10 32.41
Th 3.91 3.57 3.80 3.27 3.74 3.88 0. 81 3.97
Dy 16.53 15.29 16. 64 14. 16 16.57 17.18 3.74 17.53
Ho 2.37 2.10 2.47 2.15 2.52 2.59 0.62 2.77
Er 5.38 4.90 5.19 4.52 5.52 5.75 1.37 5.97
Tm 0.58 0.51 0.56 0.47 — — 0.17 0.65
Yb 3.07 2.76 3.17 2.69 3.07 3.20 0.90 3.32
Lu 0.38 0.36 0. 40 0.36 0. 40 0.42 0.12 0.42
> REE 1299 1135 1113 964. 1 1064 1176 146.3 1067
(La/Yb) y 64. 90 64. 05 48. 48 52.74 52.25 56. 46 19. 81 45. 88
(La/Sm) y 4.23 4.40 3.43 3.69 3.67 3.81 2.23 3.45
(Gd/Yb) 8.83 8.70 8.45 8.39 8.84 9.17 5.58 8.09

(I Fez 0; “]%%%%( FeO + Fez 03 ) ;ﬁé[ll:lll Wj15-6 E‘JIE%%QE*@“
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R&BEERIBABTEN PCGE( x107) R NiCu( x10™°) TREBR SR H it RBEHKRE PCE FEXTLL

Table 2 PGE ( x10~°) with Ni and Cu ( x 10 %) abundances of the Wajilitag cryptoexplosive brecciated rocks and comparison with

other ultramafic rocks in the world

B HAOZEA 0Os Ir Ru Rh Pt Pd Ni Cu Pd/Ir  Cu/Pd( x10*)
W;l080404-2 0.984 0.436  0.916 0.159 2.728 2.636 672.3 1359 6.0 5.2
W;l080404-5 0.781  0.279 0.554 0.119 1.884 1.989 613.3 133.7 7.1 6.7
Wjloso4053 o 0.559 0.295 0.416 0.167 3.155 3.515 441.8 187.4 11.9 5.3
Wjl0804054 AR () 1.076  0.389 0.801 0.176 2.959 1.386 626.0 143.1 3.6 10.3

Wijl5-5 0.420 0.268 0.285 0.121 2.818 2.744 347.9 157.3  10.2 5.7

Wjl5-6 0.359 0.225 0.359 0.123 2.893 2.510 442.3 128.2 11.2 5.1

Wjl5-7a VR RS (FABR)  0.444  0.265 0.437  0.135 2.283  2.406 555.5 290.3 9.1 12.1

Wil5-7b Pl iR (g ) 0.368  0.227  0.366  0.114 2,100 2.183 405.0 169.0 9.6 7.7

FUTH HLBEAR Bk A iR - 2 0.62 0.30 0.52 0.14 2.60 2.42 513 168 8.1 6.9

B I (10) 0.71  0.55  0.94 — 410  3.41 — 83.9 6.2 2.5
TS LA R R A (8)  0.59  0.44 121 0.41 546  6.50 1169 621 14.9 9.6
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Wajilitag cryptoexplosive brecciated rocks ( the normalization

Primitive mantle normalized spidergram for

values of primitive mantle from Sun and McDonough, 1989)
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4) . B B B M TR A 1 PGE & 1 MK T I 4 Hb s
{8, 55 @35 A 1) PGE & & ( Bennett et al. , 2000) 32K
2R, Wi 1Y PGE 546 M AR Ak o B =Sl B o AR L (3R
2 Kl 4) , BA AR ohAs) 3 15 52 T 7 AR B B M- R
PGE T34 s (RIHEARSE , 2001 ) o, (EA57E 2, S8 Rtk
FATRE AR TR RS 45 W 1 fcie AR 00 2 1A W Y 2
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—RHERE R AT AR R R A Rl —A 3 IR X HJE T A A 9
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5 Wi
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HATX] PGE (1 b 3R AL F R IERF 5Nl , PGE KT R &
SRAG MR (B s A 22 5], Os Ir \RuRh (Pt Pd 75
JCE TE B R BT A % b 0 A 25 Mk J2 4 YR 33 U8 1 ( Naldrett,
1989 ; Fleet et al. , 1996) . Hi#E PGE A LRI Os Ir .Ru
Ay AR Ir ZH(IPGE) | 1fif Rh Pt Pd D A] 5 2 TR
B Pd 2H (PPGE) ( Naldrett et al. , 1979; fif & 7 45,
2001) o — AU, BT ) b 1 ACAS 2 J 135 1 A BT /R 2 407 7
WML Y PGE b2 1 AR X 45 R A2 , 28 BROBE 5 1 1l Ji7 R
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Shadow area showing the Hawaiian picrites ( after Bennett et al. ,

2000)
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,2006; £ H% 2007, Qi er al. , 2008) ., BRI
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eyl B E BN . T A A5 (2007 ) 38 3 0 HE ik JE LR
KA A E L TR L BRI = AR B IR
(19 PGE %8k, IA A 0 Ji5 L1 b 088 T i B 1 1 o 38 40 R ]
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EEIER S —,
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Fig. 5

brecciated rocks ( whole rock ) and comparison with Hawaiian

Cu/Pd vs. Cu diagram for Wajilitag cryptoexplosive

picrites ( derived from S-unsaturated magma) and Baishiquan
mafic-ultramafic rocks in Hami of East Tienshan Mts ( derived
from S-saturated magma)

The data of Hawaiian picrites are from Bennett et al. (2000) and of

Baishiquan mafic-ultramafic rocks are from Chai et al. (2006)
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X K o P kB A Tk 2 1) 2 S R X T e A7 7E /D 1 5% B
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I AR B M RN AL AR

T S B 7 5L A% b DX R AR R DA B L R i IX Y
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KR, MgO & w8 SO mas M m i HEXR
(Baker et al. , 1987) 15 # MR LB B 5 WA Ir Ru 45
IPGE JGZ ( Gijbels et al. , 1974; Crocket and MacRae, 1986;
Briigmann et al. , 1987) ,# T HH % 10 IPGE 2 [ifi & MU A 1Y
ST ST P, REUR AR AR R Ir Ru S50 R &
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PGE Sy A = B W — 45 IE WA M 4. N PGE vs.
MgO X RE (K 8) 1w LIF i, IPGE JTLHE 5 MgO FA | 2
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RIS o DRI , 28 D MO 14 45 & 43 S A T 122 18 G
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T BT BEREH 45 i B3 Te RIS 10 % A SR D0TE AR 6
(Keays et al. , 1981)
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WHIERACA IR RA IE ey (1) X oy (1) {6 (Zhang et al.
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ST, PR3 Sl D A s AR LT R MR TR AT
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