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PGE geochemistry and Pb isotopes of Zuosuo Paleoproterozoic diabases in Wuding
of Yunnan Province and its geological implications
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Abstract

Late Paleoproterozoic and Early Neoproterozoic Kunyang rift was an intense tectonic, magmatic and metal-
logenic event, which was characterized by the formation of plenty of 1.8 ~1.5 Ga basic rocks and Fe-Cu de-
posits in Kangdian area, Southwest China. Much research work has been carried out on the petrogeochemistry
and geochemistry of mineral deposits for investigating geological background and mineralization of Kunyan rift.

In this paper, the characteristics of petrochemistry, trace elements, Pb isotope and platinum group elements
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(PGE) of diabases at Zuosuo in central Kangdian area are reported to discuss the lithospheric evolution and inter-
action of mantle and crust through PGE geochemistry. The diabases have the typical chemical characteristics of
mantle plume basalts, such as rich alkali (the average of w(Na,O+K,0) is 3.55% ), low w (SiO,), high
w(TiO,) (averagely 3.30% ) and w (P,Os) (averagely 0.35% ), and low ratios of CaO/TiO, (2.4% on
average) and AlLO3/TiO,(3.4 on average). The Zuosuo diabases are relatively enriched in large ion radius ele-
ments, with weak depletion of high field strength elements and weak negative Eu anomalies in REEs. The dia-
bases have high content of platinum group elements with obvious differentiation of PPGE (Pt, Pd and Rh) and
IPGE (Os, Ir and Ru), and the PGE primitive mantle-normalized patterns exhibit obvious left steep curve. Cu/
Pd ratios of diabases are lower than those of primary mantle, indicating that the primary magma was S-unsatu-
rated magma without PGE-enriched sulfide separation. The high Pd/Ir ratio of diabases may be related to that
IPGEs are more likely to be hosted in residual phase in partial melting, and crystallization differentiation of
chromite and olivine for the primary magma in the early stage. Low partial melting of upper mantle and Pb
isotopes indicate the formation process of the basite in Zuosuo: In the environment of inner continental rift, orig-
inal basic S-rich magma was contaminated by lower crust materials during the rising process, and was then em-
placed near the surface of the crust, where it became cool quickly, thus forming the diabases.

Key words: geochemistry, PGE, diabase, Zuosuo, Wuding, Kunyang rift
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Table 1 Compositions of major and trace elements for Zuosuo diabases
7S-1 7S2 7S3 755-4 7S5 75-6 7S5-7 7S-8
w B %
SiO, 47.26 47.16 47.07 47.83 47.44 47.37 47.14 47.44 47.34
TiO, 3.30 3.32 3.18 3.28 3.34 3.40 3.36 3.23 3.30
ALO; 10.99 11.01 11.42 11.31 11.17 11.13 11.43 11.38 11.23
Fe; O3 9.59 9.59 9.75 10.35 9.75 9.34 9.54 8.67 9.57
FeO 8.68 8.6 7.74 7.99 8.62 9.08 8.28 8.89 8.49
MnO 0.23 0.23 0.23 0.23 0.23 0.22 0.23 0.23 0.23
MgO 4.32 4.35 4.66 4.2 4.2 4.24 4.62 4.54 4.39
CaO 7.89 7.88 8.27 7.61 7.56 7.79 8.3 8.24 7.94
Na,O 2.88 2.85 2.84 2.94 2.82 2.82 2.77 2.81 2.84
K,O 0.76 0.76 0.64 0.7 0.73 0.74 0.69 0.68 0.71
P05 0.35 0.35 0.33 0.36 0.36 0.35 0.33 0.35 0.35
LOI 2.24 2.39 2.31 2.13 2.28 1.96 2.35 2.15 2.23
98.49 98.49 98.44 98.93 98.5 98.44 99.04 98.61 98.62
wB pgg

Cu 62.21 61.02 64.84 89.64 98.43 91.39 76.42 63.51 75.93
Co 39.1 41.5 39 40 42.4 38.4 37.9 37.7 39.50
Ni 37.3 39.1 41.8 35.2 38.5 38.9 42.7 41.3 39.35
Rb 39.7 39.6 22.6 31.8 40.5 44 26.2 28.9 34.16
Sr 219 209 228 205 186 185 225 225 210.25
Ba 293 310 339 232 253 341 225 278 283.88
Ga 22.4 22.8 22.3 22.5 2301 23.9 23.1 23 22.89
Nb 23.8 24 22.1 23.8 24.8 25.6 23 22.8 23.74
Ta 1.77 1.76 1.64 1.78 181 1.8 1.67 1.67 1.74
Zr 246 221 193 239 269 217 234 232 231.38
Hf 6.29 5.95 5.82 6:52 6.73 6.15 6.25 6.47 6.27
Th 3.96 3.6 3.2 3.89 4.11 3.65 3.61 3.68 3.71
Pb 3.5 10.1 3.71 3.82 3.31 3.12 2.02 1.47 3.475
A% 536 546 523 506 535 544 557 522 533.63
Cr 28.2 28 51.8 15.8 15.9 17.3 49.6 44.4 31.38
Sc 44.4 45.1 5.6 42.1 44 44.5 47.5 45.3 44 .81
U 0.75 0.72 0.59 0.8 0.86 0.7 0.77 0.73 0.74
La 27.9 26.5 22.8 22.1 22.2 26 23.3 26.7 24.69
Ce 48 46.2 45 41.1 38.7 40.9 39.8 41.4 42.64
Pr 8.85 8.58 7.23 7.68 7.73 9.22 7.55 8.4 8.16
Nd 39.2 7.6 31.2 34.3 34.4 40.9 33.9 37.3 36.10
Sm 10 9.73 8.07 8.92 8.9 10.8 8.79 9.75 9.37
Eu 2.97 2.83 2.45 2.67 2.78 3.17 2.62 2.85 2.79
Gd 11.4 11.5 9.37 10.4 10.8 12 10.4 10.9 10.85
Tb 1.73 1.72 1.43 1.65 1.67 1.78 1.56 1.62 1.65
Dy 10.4 10.3 8.73 10 10.4 11.2 9.6 9.94 10.07
Ho 2.08 2.06 1.76 1.97 2.04 2.21 1.95 2.01 2.01
Er 5.52 5.39 4.76 5.35 5.39 5.69 5.17 5.32 5.32
Tm 0.79 0.76 0.67 0.76 0.81 0.83 0.74 0.77 0.77
Yb 5.22 5.05 4.49 5.18 5.32 5.4 4.94 5.1 5.09
Lu 0.78 0.76 0.65 0.77 0.8 0.84 0.73 0.75 0.76
>REE 174.84 168.98 148.61 152.85 151.94 170.94 151.05 162.81 160.25
LREE HREE 3.61 3.50 3.606 3.24 3.08 3.28 3.30 3.47 3.39
oEu 0.85 0.82 0.86 0.85 0.87 0.85 0.84 0.84 0.85
oCe 0.74 0.75 0.85 0.77 0.72 0.65 0.73 0.67 0.74

1
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Table 2 PGE content and main parameters for Zuosuo diabases
w B 1077
75-1 752 753 7S5-4 755 75-6 7S5-7 758
Os 0.06 0.07 0.06 0.04 0.05 0.07 0.05 0.05 0.06
Ir 0.13 0.12 0.10 0.14 0.13 0.13 0.13 0.12 0.13
Ru 0.11 0.14 0.15 0.12 0.16 0.11 0.06 0.10 0.12
Rh 0.62 0.63 0.49 0.66 0.65 0.66 0.54 0.48 0.59
Pt 14.00 13.90 10.70 15.40 14.40 15.40 12.10 11.00 13.36
Pd 17.50 17.90 14.00 19.30 17.90 18.60 14.00 13.70 16.61
> PGE 32.42 2.76 5.50 35.66 33.29 34.97 26.88 25.45 30.87
Pt+Pd 31.50 31.80 24.70 34.70 32.30 34.00 26.10 24.70 29.98
IPGE 0.30 0.33 0.31 0.30 0.34 0.31 0.24 0.27 0.30
Pd+Pt  Os+Ir+Ru 105 96 80 116 95 110 109 91 100
Cu Pd 3555 3409 4632 4645 5499 4913 5459 4636 4593
Pd Os 292 256 233 483 358 266 280 274 305
Pd Ru 159 128 93 161 112 169 233 137 149
Pd Ir 135 149 140 138 138 143 108 114 133
Ni Pd 2131 2184 2986 1824 2151 2091 3050 3015 2429
Pd Pt 1.25 1.29 1.31 1.25 1.24 1.21 1.16 1.25 1.25
Cu Ir 478523 508492 648440 640286 757154 703000 587846 529250 606624
Ni Pd 2131 2184 2986 1824 2151 2091 3050 3015 2429
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Table 3 Pb and Sr isotopic ratios of Zuosuo diabases
2()6Pb 2()4Pb . 2(l7pb 2()4Pb . ZlJSPb 2(l4pb . 206Pb 204Pb 207Pb 204Pb ZUSPb 204Pb
781 19.880 15.880 41.285 17.657 15.663 37.729
753 19.975 15.820 41.546 16.652 15.495 38.781
785 19.454 15.766 40.330 16.933 15.520 37.777
7587 19.856 15.890 41.246 16.815 15.593 37.570
Pb Steiger 1977 A2PU=1.55125%x10""0 a1 A?PU=9.8485%10 10a~ ! A*?Th=4.9475x10""a"!

U PU=137.88
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