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Petrogeochemistry of late Paleozoic gabbroic rocks from Tekes County
in West Tianshan Mountains
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(1. Guangzhou Institute of Geochemistry, Chinese Academy of Sciences, Guangzhou 510640, China; 2. Graduate University
of Chinese Academy of Sciences, Beijing 100049, China; 3. Henan Institute of Geological Survey, Zhengzhou 450001, China)

Abstract: The Haladala pluton in northeast Tekes County is the largest basic-ultrabasic layered pluton in West
Tianshan area; nevertheless, little work has been done on its petrogenesis. In this paper, the authors conducted
a detailed study of its geochemistry and geochronology. With the data obtained in combination of regional tec-
tonic evolution, this paper discusses its petrogenesis, tectonic setting and geological significance. This pluton
consists of a series of gabbroic rocks such as troctolite, olivine gabbro, hornblende gabbro and gabbro. Secondary
ion microprobe (SIMS) zircon U-Pb dating indicates that the gabbroic rocks crystallized at the age of 306.2 *
2.7 Ma, belonging to the Late Carboniferous. These gabbroic rocks have SiO, values ranging from 44.49% to
48.46% with low content of K,O and Na,O and high average Mg* value of 71.4. Chemical compositions of
these rocks are tholeiitic, but show a variation trend with the magmatic evolution from low-K tholeiite series to

calc-alkaline series and even high-K calc-alkaline series. Some samples show abnormally high MgO, ALO; and
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CaO content, which may be due to the accumulation of olivine and plagioclase. They are also significantly en-
riched in LILE such as Rb, Ba, K, Pb and Sr, but depleted in HFSE such as Nb, Ta and Ti, with La/Nb>
1.4. All these data indicate characteristics of arc magmas derived from fluid metasomatized mantle wedge. Their
Th negative anomaly suggests that the magmas may have been contaminated by the lower crust. These rocks
have low content of total REE with weak differentiation of LREE from HREE. Due to the role of plagioclase ac-
cumulation, some samples have significant positive Eu anomalies. Compared with the mafic plutons of different
ages exposed in adjacent areas in North Xinjiang, the Haladala pluton has unique petrological and geochemical
characteristics, which may imply that they contain both arc-like magma components and components from ex-
tensional environment magmatism. The compositional characteristics suggest that the rocks might have been
formed during the change of the tectonic framework from compression to extension. Regional tectonic history in-
dicates that there was a shift (from compression to extension) in the tectonic framework of West Tianshan re-
gion during Late Carboniferous to Early Permian. The authors made an overall analysis of various rocks concern-
ing their petrologic and geochronologic features at the northern and southern edge of the Yili-Central Tianshan
plate, and found out that the Yili plate underwent a transition from the subduction and collision to post-collision
circumstances in 293~313 Ma. Based on geochronological and geochemical characteristics of the Haladata plu-
ton, the authors believe that the Tekesi area was at the stage of this transition of tectonic settings. It is suggest-
ed that the late Paleozoic gabbroic rocks (the Haladala pluton) in Tekes County might also have been formed in
this transition stage. Hence, these rocks may indicate a change of tectonic framework in the West Tianshan area
and provide evidence for the presence of magmatism in this region during the tectonic frame change.

Key words: West Tianshan; gabbro; zircon U-Pb dating; petrogeochemistry
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Table 2 Major wy % and trace elements wy 107 °

Wwp %

composition of Tekesi Paleozoic gabbroic rocks

XTT827 XTT829 XTT830 XTT833 XTT835 XTT836

SO,  44.49 46.69 44.77 45.14 48.46 46.06
TiO, 0.63 0.30 0.63 0.80 0.38 0.64
ALO;  17.42 25.67 17.20 18.18 24.49 20.07
Fe,O;7  9.07 3.48 10.02 9.20 3.79 8.91
MnO 0.14 0.07 0.15 0.14 0.06 0.12
MgO 13.09 4.52  13.65 11.27 4.53 9.75
CaO 9.79 13.36  9.05 9.92 14.52 10.00
Na,O  1.54 2.18 1.90 2.09 2.04 2.32
K,O 0.41 0.26 0.27 0.46 0.24 0.28
P,05 0.12  0.06 0.09 0.15 0.04 0.12
LOI 3.21 3.33 2.13 2.53 1.28 1.58
Total 99.91 99.94 99.85 99.87 99.83 99.83
Mg* 74.1 72.1 73.0 70.8 70.3 68.4
Ba 55.35 85.11 97.25 73.03
Rb 7.48 13.54 20.72 6.69
Sr 785.00 400.60 426.10 483.80
Nb 0.67 1.17 1.76 1.61
Ta 0.06 0.09 0.13 0.14
Y 4.71 9.81 16.64 11.67
Zr 19.01 38.45 46.83 54.30
Hf 0.51 0.98 1.28 1.47
Pb 0.47 6.72 8.66 1.47
Th 0.16 0.17 0.25 0.32
U 0.07 0.06 0.07 0.11
Sc 7.19 15.07 16.89 10.80
Ti 1536.90 3204.10 3817.50 3179.60
A\ 44.12 102.70 143.40 124.70
Cr 103.70 204.20 173.40 51.39
Mn 493.30 1186.50 1065.20 1012.80
Co 18.87 62.75 57.97 55.07
Ni 38.59 353.30 306.10 123.30
Cu 8.182 18.02 50.69 21.70
Zn 21.83 73.17 76.88 65.39
Ga 14.36 12.54 13.33 15.10
Ge 0.88 1.24 1.16 1.16
La 2.018 3.749 5.348 4.775
Ce 5.056 9.295  14.070 11.930
Pr 0.737 1.403 2.200 1.806
Nd 3.538 6.784  11.040 8.441
Sm 0.836 1.690 2.744 2.032
Eu 0.468 0.755 0.960 0.837
Gd 0.901 1.867 3.205 2.083
Th 0.152 0.305 0.528 0.354
Dy 0.894 1.905 3.299 2.160
Ho 0.187 0.373 0.664 0.468
Er 0.525 1.012 1.814 1.282
Tm 0.073 0.142 0.259 0.187
Yb 0.460 0.937 1.575 1.192
Lu 0.067 0.148 0.225 0.187
>REE 15.91 30.37 47.93 37.73
SEu 1.65 1.30 0.99 1.24
La Nb 3.03 3.21 3.04 2.97
La Yb v 2.96 2.70 2.29 2.70
La Sm y 1.52 1.40 1.23 1.48
Gd Lu y 1.72 1.62 1.83 1.43
SEu=Euy SmyXGdy '? Euy Smy Gdy

Boynton 1984
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