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Fig.1 Sketch geological map of the study area (a)(after Reference [20])and detailed geological map

of Dongbo ultramafic rocks (b) (after Reference [12])
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Fig.2 Photomicrographs of Dongbo ultramafic rocks

a— Poikilitic texture, with olivine inclusions in orthopyroxene porphyroblast; b—Porphyroclastic texture with orthopyroxene showing

undulatory extinction; c—Warped orthopyroxene porphyroblast with acicular clinopyroxene exsolutions assuming undulatory

extinctions. Opx, Orthopyroxene; Ol, Olivine
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Table 1 Major element, rare—earth element (REE) and platimun—group element (PGE)
compositions of harzburgites from Dongbo ultramafic rocks

SR 11Y-311-1 11Y-311-2 11Y-312-1 11Y-313-1 11Y-314-1 11Y-315-1 11Y-317-1 11Y-319-2
ERITTHE %
Si0, 4271 41.79 43.16 4277 41.99 423 4349 4129
TiO, 0.019 0.013 0.015 0.015 0.016 0.015 0.017 0.017
AlLO; 1.17 0.64 1.06 1.14 0.82 1.09 0.73 1.08
Cr,05 0.549 0.547 0.571 0518 0.548 0.521 0.562 0.521
Fe>0570l 839 84 8.62 849 813 8.59 848 8.16
MnO 0.157 0.156 0.158 0.158 0.15 0.158 0.159 0.152
MgO 40.36 4175 416 4173 4055 4221 4202 4031
Ca0O 1.46 091 1.24 1.42 0.94 135 0.79 115
Na,0 0.13 0.13 0.14 0.17 0.14 0.13 0.14 0.13
K0 0.0398 0.0254 0.0245 0.0246 0.019 0.012 0.0199 00113
P05 0.007 0.009 0.008 0.006 0.006 0.005 0.007 0.007
LOI 422 487 264 185 465 1.13 416 673
Total 99.21 99.24 99.24 98.29 97.96 97.51 100.58 99.56
Hhituk/o°
La 0.099 0.132 0.107 0.174 0.132 0.11 0.073 0.146
Ce 0.283 031 0242 04 0.391 0.282 0211 0362
Pr 0.029 0.038 0.025 0.047 0.045 0.03 0.021 0.042
Nd 0.0112 0.108 0.097 0.15 0.121 0.095 0.101 0.115
Sm 0.033 0.048 0.043 0.048 0.041 0.053 0.045 0.028
Eu 0.015 0.016 0.015 0.018 0.018 0.021 0.019 0011
Gd 0.069 0.072 0.064 0.08 0.062 0.084 0.089 0.035
Tb 0.015 0.013 0.01 0.015 0.011 0.019 0.018 0.007
Dy 0.124 0.09 0.071 0.123 0.08 0.147 0.139 0.063
Ho 0.029 0.02 0.017 0.032 0.02 0.034 0.031 0.017
Er 0.099 0.062 0.066 0.099 0.063 0.115 0.096 0.062
Tm 0.019 0.012 0.013 0.019 0.012 0.02 0.019 0013
Yb 0.141 0.093 0.096 0.138 0.087 0.139 0.121 0.103
Lu 0.025 0.016 0.02 0.025 0.018 0.027 0.027 0.021
> REE 0.9912 1.03 0.886 1368 1.101 1.176 1.01 1.025
(La/Sm)m 1.94 1.78 1.61 234 2.08 134 1.05 337
(Gd/Yb)m 0.40 0.64 055 0.48 0.59 0.50 0.61 028
HITCHN107"
Os 3.989 4227 3.588 4088 359 3522 4361 353
Ir 36 3.967 3373 3.759 3305 3.123 4017 3228
Ru 6.062 6.536 5.167 6.035 5.448 5127 6.348 5328
Rh 1204 1322 0.994 1266 1.151 1.058 1314 1.091
Pt 7.565 8282 5.805 8247 7.499 6.573 7.771 6.709
Pd 6.821 7.644 5.038 7.599 8.762 629 7.152 6.659
Cu 20.61 19.818 12978 19.269 10.746 15282 24.66 14.76
Y PGE 29.241 31978 23965 30.994 29.755 25.693 30963 26.545
Pd/Ir 1.89 193 1.49 202 2,65 2,01 1.78 2.06
Pd/Os 1.71 1.81 1.40 1.86 244 1.79 1.64 1.89
Pd/Ru 113 117 098 126 161 123 113 125
Pd/Rh 567 5.78 507 6.00 761 595 544 6.10
Pd/Pt 0.90 092 0.87 0.92 1.17 0.96 092 0.99
Cu/Pd 302155 259262 2576.02 2535.73 1226.43 2429 57 344799 2216.55
JEdfi e ki G PGE
0s 1.173 1243 1.055 1.202 1.056 1.036 1.283 1.038
Ir 1.059 1.167 0.992 1.106 0.972 0.919 1.181 0.949
Ru 1212 1307 1.033 1.207 1.090 1.025 1270 1.066
Rh 1267 1392 1.046 1333 1212 1114 1383 1.148
Pt 1.081 1.183 0.829 1.178 1.071 0.939 1.110 0958
Pd 1705 1911 1.260 1.900 2191 1.573 1.788 1.665
(Pd/Iym 1.61 1.64 127 1.72 225 1.71 1.51 1.75
(Pd/Os)m 145 1.54 1.19 158 207 152 139 1.60
(Pd/Ru)m 141 1.46 122 157 2,01 153 1.41 1.56
(Pd/Rh)m 135 137 120 143 181 141 129 145
(Pd/Ptym 158 1.62 1.52 161 204 167 161 174
RRL B bR fEG PGE
Os 0.008 0.008 0.007 0.008 0.007 0.007 0.008 0.007
Ir 0.007 0.007 0.006 0.007 0.006 0.006 0.007 0.006
Ru 0.009 0.009 0.007 0.009 0.008 0.007 0.009 0.008
Rh 0.006 0.007 0.005 0.006 0.006 0.005 0.007 0.005
Pt 0.007 0.008 0.006 0.008 0.007 0.006 0.008 0.007
Pd 0.013 0.014 0.009 0014 0.016 0.012 0.013 0.012
(Pd/Ir)e 1.88 191 1.48 2.00 263 2.00 1.76 204
(Pd/Os)c 1.61 1.71 132 175 230 1.68 1.55 1.78
(Pd/Ru)c 1.42 1.48 123 1.59 2.04 1.55 143 158
(Pd/Rh)e 208 212 1.86 220 279 218 2.00 224
(Pd/Pt)c 1.69 1.73 1.62 1.72 219 1.79 1.72 1.86

T (La/Smym FI(GA/Yb)m A J5hf b s b s Ak S5 109 s = 70 38 LUAEL, T T s o £ 19 JB ek 3t e £ R
FHSCHK[23], (Pd/Tym FI(PA/Tr)e 53 Sy T A b e R sfobr B3/ b e Ak S 1 0 T %6 LU (A, JH 40
5 T 2 b M Ak 1 J5E B 1 0 R R FH SR [24] , BROBE B A3 KU0dis SR FH SCik(25]
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Fig.3 Chondrite—normalized (a) and primitive mantle—normalized (b) REE patterns for harzburgites from Dongbo ultramafic

rocks (chondrite values after Reference [26]; primitive mantle values after Reference [23]
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Fig.4 Chondrite—normalized (a) and primitive mantle—normalized (b) PGE patterns for harzburgites from Dongbo ultramafic

rocks (chondrite values after Reference.[25]; primitive mantle values after Reference [24]
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Fig.5 Comparisons of clinopyroxenes from harzburgites of Dongbo ultramafic rocks with those from

ultramafic rocks of igneous cumulate origin

Data of clinopyroxenes from harzburgites of Dongbo ultramafic rocks are unpublished in this paper, and data of

clinopyroxenes from ultramafic rocks of igneous cumulate origin are from Reference [34]; a.p.fu. refers to the number

of atoms per formula unit
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The reformation of the Dongbo ultramafic rock massif in the western part of
the Yarlung Zangbo suture zone by subduction—related fluids : Evidence from
the platimun—group elements (PGE)

NIU Xiao—lu', YANG Jing—sui', CHEN Song—yong',
LIU Fei', XIONG Fa—hui', LIU Zhao', GUO Guo—lin®

(1. State Key Laboratory of Continental Tectonics and Dynamics, Institute of Geology, Chinese Academy of Geological Sciences, Beijing 100037,
China; 2. State Key Laboratory Breeding Base of Nuclear Resources and Environment, East China Institute of Technology, Nanchang 330013,
Jiangxi, China)

Abstract:Located in the western part of the Yarlung Zangbo suture zone, the Dongbo ultramafic rock massif is
comparable with the Luobusa ultramafic rock massif which holds the largest chromite deposit in China in terms of
their petrology and mineralogy. In this paper, the authors attempted to characterize its origin by examining the
geochemistry of platinum group elements (PGE), major elements and rare earth elements (REE) of the
harzburgites which are the main rocks of the rock mass. The harzburgites are characterized by high abundances of
Os  (3.52x107~4.36X107), depleted major element compositions and low REE content (0.89x107°~1.37X107)
which is lower than that of the primary mantle, indicating that the Dongbo ultramafic rocks belonged to depleted
residual mantle rocks after a significant degree of partial melting and melt extraction. They also have high PGE
content  (23.97 X107°~31.98 X10 %) which is higher than that of primary mantle, and display [PGE —depleted,
PPGE —enriched chondrite— and primary mantle — normalized PGE patterns with Pd/Ir being 1.49~2.65. Their
chondrite— and primary mantle—normalized REE patterns are all U— or V—shaped with (La/Sm)m being 1.05~
3.37 and (Gd/Yb)m 0.28~0.64 (primary mantle —normalized values). These features are consistent with the
opinion that the Dongbo ultramafic rocks were formed by the interaction of depleted residual mantle rocks with
melts/fluids which were enriched with incompatible elements and PGE, especially IPGE relative to PPGE. In
addition, the low Cu/Pd ratios (1226~3448) argue that the melts/fluids should also have high content of sulfides.
The authors infer that the melts/fluids that reacted with the residual mantle rocks probably originated from the
magmas produced in a subduction—related tectonic setting.

Key words:mantle metasomatism; residual mantle rocks; PGE; REE; Dongbo ultramafic rocks, Yarlung Zangbo

suture zone
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