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Fig. 1 Simplified geological map of the Sudbury region Canada
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Fig. 3 Lithofacies belt histogram of the Nairn intrusion
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Fig. 4 Microscopic photos of sample’ s mineral composition and texture of the Nairn intrusion
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Table 1 Major elements data of the Nairn intrusion
wy /%
8$i0,  Ti0, ALO, Fe,0, MnO MO  CaO  Na,O  K,0  P,05  LOI  Total
ZK1-005 51.5 0.41 13. 85 8.52 0.15 9.32 10.9 2 0.41 0.03 3.17 100. 5
7K1-053 51.6 0.32 12. 6 7.68 0. 14 11.35 11.6 1.69 0.19 0.02 2.74 100
N K114 52 0.42 14. 35 8.55 0.16 8.95 11.2 1.91 0.49 0.03 1.99 100
Ki14d1 52.9 0. 45 14. 65 9.03 0.16 8.37 11. 1 1.75 0.49 0.03 1.98 101
K1128 45.6 0.44 15.9 12.9 0.18 11.55 6.09 1.44 0.4 0.04 5.29 100
7K1473 52.3 0.43 9.09 11 0.17 14. 4 7.68 0. 96 0.18 0.04 4.59 101
ZK1428 52.7 0.43 7.09 10.4  0.19 16 9.36 1.18 0.24 0.03 3.36 101.5
7ZK2-015 50. 8 0.37 5.21 9.9 0.18 15.7 10. 45 0.71 0.24 0. 04 2.9 96. 8
ZK3-011 52 0.35 6.25 10.2  0.19 16.45 9.4 0. 86 0.24 0.01 2.99 99.2
7K4-001 52.2 0.34 6.18 9.99 0.19 16.65 9.51 0.76 0.24 0.02 2.4 98.8
ZK5412 51.2 0.37 6.26 10. 1 0.19 17.4 9.67 0.81 0.26 0.03 2.98 99.6
ZK592 52.2 0.35 6.23 10.35 0.2 17.95 9.4 0.55 0.23 0.01 3.19 101
7K1-069 54.4 1.23 13.9 11.5 0.19 4.82 7.93 3.1 1.12 0.21 1.78 100. 5
ZK1420 55.2 1.37 13.55 11. 85 0.18 3.95 7.37 3.15 1. 46 0.23 2.16 100. 5
7ZK2-912 57.6 1.74 12. 85 13.5 0.2 2.69 5.99 2.7 1.76 0.32 1.29 101
7K3-004 57 1.71 12.7 13.25 0.19 2.73 5.79 3. 14 1.57 0.32 1.19 99.7
7K4-028 53.9 1.55 14. 45 12.6 0.19 3.72 6.98 3.08 1.57 0.26 0.79 99.2
JN1147 50. 8 0.7 14.3 11.3 0.17 8.25 11.4 1. 67 0.31 0. 06 0.48 99.4
JN1148 50. 4 0. 45 16.4 9.91 0.16 7.17 11 1.9 0.31 0. 05 1.28 99
JN1120 50. 1 0.47 13.2 10.9 0.18 9.4 11.9 1.55 0.25 0.05 0. 65 98.7
- IN1121 50.5 0.45 13 9.36  0.16 10 12.9 1.37 0.31 0.05 1.03 99.2
IN1122 50.3 0.51 14. 1 10 0.16 9.2 12.3 1.56 0.31 0. 06 0.29 98.9
JN11-23 49.8 0. 46 13.2 9.69 0.11 9.81 12. 4 1.52 0.29 0. 06 1.32 98.6
IN1124 47.3 0.29 11.6 13.9 0.16 13.9 6.46  0.52 1 0.03 4.12 99.2
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The Characteristics of Mafic-ultramafic Intrusion and
Metallogenic Mechanism in the Nairn Area Sudbury Canada

XU Ying-hong' > WANG Jing-bin®> SONG Xie-yan’ WANG Xiangdan® CHEN Lie-meng’ YU Song-yue’
( China University of Geosciences( Beijing) ! Beijing 100083 P. R. China; Beijing Institute of Geology for Mineral
Resources’ Beijing 100012 P. R. China; Institute of Geochemistry Chinese Academy of Sciences®

Guizhou 550002 P. R. China; China Non-ferrous Metals Resource Geological Survey* Beijing 100012 P. R. China)

Abstract  There is a kind of Cu-Ni sulfides deposits in the Sudbury region Canada the Shakespear deposit
and Nairn deposit as a typical which are controlled by the Nipissing mafic-ultramafic intrusive suite and unrelated
to the Sudbury meteorite impact. The Nairn intrusion exposed I and II blocks as dikes in NE toward on the sur—
face which combined into a whole in deep. Magma differentiation was good in Nairn property which exhibits clear
lithofacies belts from the bottom to the top. Massive-semi massive sulfides distributed in the lower of pyroxenite;
disseminated sulfides distributed in the middle part of norite-gabbro. Most of the rock units in the Nairn intrusion
belong to the calc-alkaline series. According to the ( Mg/ < Fe >) on ( Mg + < Fe >) /Si variation diagram
( Mg + Fe) /Ti-Si/Ti diagram ( Na,O +K,0) on SiO, variation diagram Al, O, on SiO, variation diagram FMC
diagram the Nairn intrusion exhibited maficfemic low aluminum weak-alkalic and low calcium ( poor in calci-
um) . Metallogenic mechanism in the Nairn area can be summarized into four magma evolution phases. Contamina—
tion of sulfur wall-rock and development of a double-diffusive interface ( DDI) play an important role in the first and
second phase for magmatic differentiation and isolating of sulfur-magma. Cu-Ni sulfides deposition was completed in
the third and fourth phase.

Key words  Sudbury Nairn intrusion lithofacies belts Cu-Ni sulfides magmatic differentiation

metallogenic mechanism



