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Geological characteristics of Tulargen magmatic Cu-Ni-Co deposit
in eastern Xinjiang and its exploration direction
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Abstract

The Tulargen Cu-Ni deposit, a great breakthrough in Cu-Ni exploration in Xinjiang in the past ten years, is

obviously controlled by secondary fractures in the Kangguer-Huangshan regional ductile-sheer zone, similar to
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things of the known Huangshan and Xiangshan Cu-Ni deposits. Ore bodies are hosted in ultramafic complexes,
which consist of hornblende peridotite, pyroxene peridotite, hornblende pyroxenite and gabbro. The proved
nickel (125000 tons) and cobalt reserves (10 000 tons) have reached large size and copper reserves have reached
medium size. The richest massive ore body with an average grade of Ni 4.56% and Cu 2.52% can reach 37.98
m in thickness in No. 1503 drill hole. The ore district remains under prospecting now. The deposit was formed
through deep-seated magma segregation and is characterized by bulk mineralization. It has experienced a single
intrusion with multiple pulsant inburst. The n/f values are between 3.1 and 4.8, falling into the category of
ferrous-ultramafic rocks. The intrusion has low Ti, total alkali and Al,O;, and contains high sulfur (usually
higher than 1% ), suggesting a good ore-forming potential. Ore minerals consist of pyrrhotite, pyrite, pent-
landite, chalcopyrite and violarite. Ni and Co elements occur as isolated sulfides and sulfur-arsenic mineral com-
ponents. Geochemical exploration reveals that the deposit is located in a Cu-Ni-Co anomaly area, with the Ni
peak value of 13310 % and Cu value of 83 % 10 °. Geophysical characteristics of this district show that high
gravity, high polarization and high magnetic anomalies are associated with low electric resistance. The explo-
ration direction is also pointed out in this paper. New ore-bearing ultramafic intrusions will be possibly found
along the central weak shear zone between the strong shear zones on both sides, and the southwestern extension
of No. I intrusion with well-developed hornblende peridotite is the pipe center for magma upwelling and may be
a mineralization enrichment center.

key words: geology, mafic-ultramafic complexes, magmatic Cu-Ni-Co deposit, petrography, petrochem-

istry; geochemical and geophysical anomaly, exploration direction, Tulargen, eastern Tianshan
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Fig.1 Geological map of the Tulargen Cu-Ni deposit in eastern Xinjiang
I—Middle-Upper Carboniferous dacitic-andesitic breccia tuff crystal tuff 2—Tuffaceous sandstone of Middle Devonian Dananhu Formation 3—
Hornblende peridotite 4—Dioritic-porphyrite 5—Granodiorite 6—Granitic aplite 7—Gabbro 8—Andesitic porphyrite  9—Compresso-shatter

zone 10—Regional deep-seated fracture 11—Cu-Ni ore body
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Fig.2 Geological section along P-5 exploration line in the Tulargen Cu-Ni-Co deposit
I—Mylonitized crystal breccia tuff 2—Hornblend-hypersthene peridotite  3—Hornblene peridotite 4—Hornblende pyroxenite 5—Gabbro 6—
Diorite  7—TFelsitic porphyry 8—Plagioclase aplite 9—Proved and inferred fault and geological boundary 10 — Facies change line 11—Serpen-
tinization 12—Argillization 13—Pyritization 14—Silicification 15—Pyrite-sericitization 16—Limonitization 17—Geologicalattitude 18—Cu-

Ni ore body and its serial number
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Table 1 Petrochemical composition of No.1 intrusion in the Tulargen ore district w B %
2006
SiO, 38.21 40.11 44.16 42.29 45.82 43.09 36.58 38.63 41.44
TiO, 0.32 0.39 0.64 0.37 0.75 0.42 0.32 0.35 0.49
AlLOs 5.8 7.48 10.09 7.48 11.65 7.63 6.18 5.54 8.69
TFe, O3 15.76 14.16 11.41 11.78 9.79 11.95 16.92 13.57 13.57
MnO 0.15 0.16 0.19 0.17 0.17 0.16 0.16 0.16 0.17
MgO 27.77 27.61 20.51 27.69 17.57 27.03 28.15 29.89 23.52
CaO 2.26 2.31 4.9 3.46 5.82 3.84 1.82 1.85 4.08
Na,O 0.24 0.44 1.72 1.84 3.42 2.35 0.06 0.16 0.36
K,O 0.26 0.49 1.39 0.34 0.4 0.33 0.13 0.3 0.18
P,0Os 0.06 0.08 0.1 0.07 0.11 0.06 0.05 0.06 0.09
LOI 8.35 6.78 4.78 4.59 4.53 3.15 9.14 9.24 6.61
99.18 100.01 99.86 100.05 100.03 100.01 99.51 99.75 99.2
Mg# 77.90 79.59 78.27 82.45 78.21 81.90 76.89 81.50 77.61
m f 4.62 4.75 3.68 4.70 3.47 4.57 4.33 4.82 3.12
S 2.80 0.58 0.24 0.20 0.07 0.23 2.64 1.24 1.49
Co” 117.00 101.00 97.26 111.09 66.07 112.50 222.26 158.47 145.73
Ni 0.34 0.10 0.08 0.09 0.04 0.09 0.32 0.17 0.19
Cu 0.25 0.03 0.03 0.02 0.00 0.02 0.25 0.06 0.12
Mg =Mg>" Mg +Fet m f= Mg" +N&' Fe?" +Fe'* Mn?' 1963 1 = 10°°
1994 Qin et al. 2003
2 Ni Co 10~29 2006
Ni Co 17.17 - Ni 4
Co 15
3 S 4.1
0.58% ~2.80% 1:50 000
S S=0.5% Cu Ni Co
Ni 133 X
0.2% ~3.8% 10°° Cu 83x10°° 2003
Ti TiO, 0.75%
0.52% ALO; 8.7% K,O CaO Ni Co Cu
0.13% ~1.52% 1.82% ~5.82% 0.2
0.59% 3.8% MgO Ni-Co-Cu-Bi-Zn-Au-Ag-
17.5% ~29.9% Mg* 77 ~82 Pb
79.7 m f 3.1~4.8 As-Sh -
3.9 m >
6.5 m f=2~6.5
m f=0.5~2 m f=0.5~2 0~70 m
m f<0.5 S Cu Pb Zn As Sb 70 ~200
S 0.5% m Cu Ni Co
200 m
- Pb Zn Sb As 0~200m
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Fig. 3 Geological and geophysical map of No. 1 intrusion in the Tulargen Cu-Ni deposit
I1—Middle-upper Carboniferous dacitic-andesitic breccia tuff crystal tuff 2—Middle-Upper Carboniferous andesitic breccia crystal tuff 3—Gran-
ite  4—Malfic-ultramafic complexes and their serial number 5—Diorite porphyrite 6 —Andesitic porphyrite 7—Aplite 8—Quartz vein 9—Sili-
cification 10—Trench and its serial number 11—Alteration boundary 12—Facies change boundary 13—Exploratory line and its serial number

14—Drill hole and its serial number 15—Magnetic anomaly 16—Cu-Ni ore body
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Table 2 Magnetic parameters of various types of ores from No. 1 intrusion in the Tulargen Cu-Ni deposit
KX 10 °CGSM Jrx10~°CGSM
w Ni %
3~6 720~1960 1097.33 202~549 307.17
1~3 118~1112 473.23 33~311 132.46
0.1~0.5 241~1887 592.40 52~528 165.90
2003
2004 12 5 21 41
1 000 m
2005
2007 3
704
1 000
2006 4
704 2004
1:10 000
3 + +
1:10 000 3
M-1 M-2 M-3
M-1 Cu Ni Co Cr +

M-2 M-1 + -

M-3
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