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SHRIMP U-Pb zircon dating and geochemistry of Kuwei intrusion
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Abstract: More than ten mafic-ultramafic intrusions are distributed in Kuwei area of the Altay orogenic belt,
and the Kuwei intrusion is the biggest one in this area. The SHRIMP U-Pb zircon dating yields an age of 47 +
1 Ma, suggesting that strong uplift occurred in this area during Cenozoic. Compared with the mafic-ultramafic
instrusions in other areas of the Altay Mountains, the Kuwei intrusion has some unique geochemical features in
that it is characterized by low TiO,, REE and incompatible element contents, and high Al,O; contents. The
wide range of MgO contents (6.6% ~20.1% ) and the correlation between MgO contents, other major element

contents and Ni contents imply that the fractional crystallization of olivine , orthopyroxene and clinopyroxene
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might have occurred. Its low REE and incompatible element contents flat chondrite-normalized REE patterns
and incompatible element ratios e.g. La Sm and Gd Yb indicate that the primary magma resulted from the
high degree of melting of the depleted asthenospheric mantle garnet peridotite . In addition its high LLa Nb
ratios and the markedly positive Pb anomalies in the primitive mantle normalized trace element patterns suggest
that the magma must have been subjected to the contamination of low crust materials in the magma chamber.
The relatively low Ni contents probably resulted from the immiscible sulfide melt at a relatively deep level.

Key words mafic-ultramafic intrusion SHRIMP dating geochemistry petrogenesis Kuwei Altay

. ) 20 ./// ' 507

20 70

ﬁ

A S 2 ///,;, “Illlln; A

I
AR
o 2777,

[ T4 [ 1 \/@\\\\\\\\\\

E%ﬁéﬂ%ﬂfﬁéﬂ«ﬁuiﬁ nggrEsws [ wekann

B oM R RS
SRR ) [ A e b )| | st

17

1 1991

Fig. 1 Tectonic map showing the location of the researched

area after Li Jinyi 1991

Cunningham et al. 1996 47°
- 25°05" 89°26°16"

3.5 km 1 km 3.3 km?
2004

Sengor 1993
SHRIMP U-Pb 20% 70% 30%



25

| ETETTY e T EIEE R
[=]rwan FEER BHE
2 1 20

Fig. 2 Regional geological sketch map showing the distribu-
tion of mafic-ultramafic intrusions in Kuwei area mod-

ified after the 1:200 000 geological map
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Fig. 3 Geological section of Kuwei mafic-ultramafic

intrusions
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Table 1 SHRIMP U-Pb zircon dating of Kuwei gabbro norite

U Th 2pPb* ampy P ®U£%  Pb U £% Pb®Th+% 7P " +% TP ®U+% " HU+ %
wp 1070 2y Ma
KW-5.1 1523 2153 9.93 1.46 48.2 140 45 180 48.0 170 0.056 3.9 0.049 8.1 0.0075 2.9
KW-6.1 2878 1823 18.2 0.65 47.1 140 - 54 130 45.5 220 0.05 1.5 0.046 6.2 0.0073 2.9
KW-7.1 518 470 3.49 0.94 48.6 150 —704 670 48.4 400 0.062 3.4 0.037 24 0.0076 3.2
KW-8.1 532 282 10.7 0.55 146.8 420 —111 170 134.0 790 0.058 1.7 0.14 7.3 0.023 2.9
KwW-4.1 968 1613 6.4 1.72 49.2 140 228 130 48.9 170 0.055 2.4 0.054 6.5 0.0077 2.9
KW-1.1 450 410 3.18 0.94 52.1 160 -17 310 43.1 310 0.056 3.4 0.051 13 0.0081 3.1
KW-2.1 733 912 4.61 1.29 46.3 140 —-598 320 44.0 190 0.049 3.1 0.036 12 0.0072 3
KW-3.1 628 938 3.88 1.54 43.8 190 -90 1900 45.3 710 0.086 25 0.042 78 0.0068 4.4
438Ma 490
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Fig. 4 CL imaging of zircon from Kuwei gabbro norite KW-1
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Table 2 Major element wy % and trace element wp 10~¢ analyses of Kuwei mafic-ultramafic rocks
Kw-4 KW-9 KW-17 KW-1 KW-3 KW-8 KW-4-1
SiO, 42.22 45.89 45.09 44.58 45.35 39.41 44.57
TiO, 0.15 1.57 0.31 0.20 0.20 0.13 0.16
ALO; 13.21 15.87 18.32 16.80 18.62 15.94 25.81
Fe,O; 1.87 3.84 2.54 1.85 1.26 4.37 2.42
FeO 12.57 8.21 6.04 5.77 6.82 9.38 3.47
MnO 0.21 0.20 0.13 0.13 0.13 0.19 0.09
MgO 20.10 10.16 10.22 12.50 11.97 16.56 6.60
CaO 8.18 11.82 14.48 13.86 13.73 8.35 14.48
Na,O 0.40 1.45 0.76 0.77 0.81 1.03 1.12
K,O 0.05 0.20 0.15 0.05 0.04 0.28 0.02
P,0s 0.02 0.15 0.01 0.01 0.01 0.01 0.01
H,0" 0.83 0.66 1.06 1.20 0.53 4.42 0.52
CO, 0.09 0.09 0.52 1.86 0.24 0.05 0.23
Total 99.90 100. 11 99.63 99.58 99.71 100.12 99.50
Mg® 0.74 0.64 0.72 0.78 0.76 0.72 0.71
La 0.71 3.55 0.57 0.78 0.49 1.20 1.11
Ce 1.61 10.3 1.58 1.85 1.21 2.26 2.04
Pr 0.19 1.71 0.23 0.26 0.16 0.29 0.29
Nd 0.90 9.14 1.33 1.41 0.96 1.25 1.28
Sm 0.21 2.97 0.46 0.45 0.32 0.33 0.29
Eu 0.13 1.10 0.22 0.23 0.20 0.12 0.11
Gd 0.25 3.73 0.57 0.56 0.41 0.38 0.36
Th <0.05 0.62 0.07 0.07 0.06 0.08 0.07
Dy 0.28 4.06 0.65 0.63 0.49 0.41 0.40
Ho <0.05 0.86 0.11 0.11 0.08 0.09 0.08
Er 0.15 2.45 0.38 0.37 0.28 0.24 0.21
Tm <0.05 0.33 <0.05 <0.05 <0.05 0.05 0.03
Yb 0.17 2.15 0.31 0.33 0.25 0.21 0.19
Lu <0.05 0.30 <0.05 <0.05 <0.05 <0.05 <0.05
Y 1.66 21.0 3.32 3.56 2.82 1.84 1.63
Ba 20.7 57.6 17.2 16.1 14.6 11.5 18.5
Sr 140 149 210 189 194 59.1 278
Ni 377 159 107 127 120 220 72.9
\% 55.0 297 155 107 104 50.2 54.6
Co 101 51.7 49.1 54.9 53.6 76.3 55.0
Zn 84.0 87.1 45.7 47.6 54.6 83.4 31.2
Cu 46.2 79.2 63.1 104 114 19.2 27.4
Cr 217 413 402 546 546 295 97.6
Rb 0.39 1.23 0.65 1.35 0.78 2.55 0.91
Th 0.46 0.15 0.09 0.20 0.10 0.18 0.06
U <0.05 <0.05 <0.05 <0.05 <0.05 0.07 <0.05
Mo 0.30 0.36 0.36 0.24 0.32 nd nd
Pb 3.39 2.23 2.32 3.72 2.79 4.62 4.51
Ga 9.95 18.4 14.7 13.2 14.5 10.9 17.6
Hf 1.20 2.67 1.18 1.17 1.95 0.27 0.16
Nb 1.06 3.17 0.71 1.05 1.53 0.23 0.23
Ta 0.39 0.51 0.50 0.43 0.40 <0.05 <0.05
Zr 10.3 43.4 6.93 6.75 5.42 10.3 4.92
La Nb 0.67 1.12 0.80 0.74 0.32 5.22 4.83
Gd Yb 1.47 1.73 1.84 1.70 1.64 1.81 1.89
La Sm 3.38 1.20 1.24 1.73 1.53 3.64 3.83
Zr Sm 49.05 14.61 15.07 15.00 16.94 31.21 16.97
Zr Nb 9.72 13.69 9.76 6.43 3.54 44.78 21.39
XRF <2% Mg"=Mg Mg+Fe" Fe' Fe' =0.15

ICP-MS

<5% nd
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