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Geological, geochemical features and structure significance of Kegang ophiolite, West Kunlun
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Abstract: Kegang ophiolite is located at the northern Qingzang Plateau. It is part of the Fifth Suture Zone of
Qingzang Plateau with Oytag, Kudi and Subashi ophiolite. This paper reports petrology, geochemistry, and zircon
LA-ICP-MS analyses of gabbro in Kogang ophiolite. The major elements show that the distribution of SiO, from
43.65%~49.29%, and in the TAS classification diagram, the samples plot in gabbro area, which is consistent with
the field and microscopy observations. The total REE abundances are low, ranging between 12.12~45.45 ng/g,
three samples show slightly enrichments in LREE and depletions in HREE, while other samples shows depletions
in LREE and enrichments in HREE. Eu” shows slightly positive anomaly in LREE enriched samples, with an
average of 1.34, and reflect weak magmatic plagioclase fractional crystallization, while in the LREE depleted
samples, the Eu” is 0.86, and reflects strong magmatic plagioclase fractional crystallization. In the
cathodoluminescence images, the zircons in Kegang gabbro show crystal morphology and clear oscillatory zoning,
which together with the high Th/U (0.28 to 0.67), indicate magmatic origin. 22 single grain zircon U-Pb yielded a
weighted mean *Pb/?*®U age of (488.8+2.6) Ma (MSWD = 0.81), which represents the crystallizing age of the
gabbro. Based on the geological, geochemical characteristics and previous research results, we believe that
Kegang ophiolite was formed in an island arc or forearc environment.
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Fig.1 Geological map of the Kegang region in West Kunlun
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Fig.2 The geological section of the Kegang ophiolite in West Kunlun
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Fig.3 Outcrop and microphotographs of gabbro in the Kegang ophiolite
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Table 1 Major (%) and trace element (ng/g) components of gabbro in the Kegang ophiolite

824-1A 824-3C 824-4C 824-4D 824-1A 824-3C 824-4C 824-4D
SiO; 45.72 43.65 49.29 49.18 Nb 5.67 1.56 0.10 0.32
TiO, 0.89 2.50 0.58 0.48 Cs 2.86 0.58 0.63 0.71
Al,O3 11.25 13.82 14.90 16.11 Ba 258 80.8 42.5 18.1
Fe,03 10.80 18.06 8.21 8.18 La 13.64 2.45 0.93 1.11
MnO 0.17 0.19 0.15 0.14 Ce 29.61 6.60 2.81 2.94
MgO 13.17 6.02 7.57 7.56 Pr 3.93 1.06 0.52 0.48
Cao 9.34 10.49 13.28 13.73 Nd 17.24 5.61 3.24 2.72
Na,O0 2.03 2.49 3.17 2.47 Sm 3.86 1.90 1.31 1.02
K,0 1.05 0.35 0.20 0.10 Eu 1.08 1.02 0.70 0.59
P,0s5 0.14 0.03 0.00 0.00 Gd 3.88 2.83 2.09 1.62
LOI 5.35 2.22 2.67 2.01 Th 0.59 0.52 0.39 0.30
Total 99.91 99.83 100.03 99.98 Dy 3.34 3.39 2.67 2.01
Mg# 74.0 43.7 68.3 68.3 Ho 0.70 0.77 0.61 0.46
Er 1.82 2.08 1.62 1.23
Sc 33.8 49.4 57.1 48.4 Tm 0.25 0.32 0.23 0.18
Ti 5318 14987 3498 2894 Yb 1.58 1.94 1.50 1.12
\Y% 224.3 866.9 238.1 190.5 Lu 0.25 0.30 0.22 0.18
Cr 1205.5 100.5 119.30 157.8 Hf 2.38 0.98 0.43 0.44
Co 52.9 59.5 30.8 33.8 Ta 0.36 0.11 0.02 0.03
Ni 289.2 65.1 42.7 38.8 Pb 35.3 4.00 1.37 1.23
Ga 13.7 18.8 14.0 14.6 Th 3.55 0.30 0.02 0.06
Ge 1.58 1.46 1.54 1.40 U 0.71 0.09 0.05 0.03
Rb 28.59 6.93 3.88 1.04 >REE 81.8 30.8 18.8 16.0
Sr 251 219 198 158 Eu* 0.86 1.34 1.29 1.39
Y 17.1 18.2 14.3 10.6 (La/Yb)n 6.18 0.90 0.45 0.71
Zr 87.5 30.3 9.57 11.2 (La/Sm)n 2.28 0.83 0.46 0.70
, (7N
Nb-Zr-Y ( 6a) , 22 Pb 54.77~
. TiO,MnO-  143.86 pg/g, Th 249.98~769.59 ug/g, U
P,Os ( 6b) , 580.48~1519.13 uglg, Th/U 0.28~0.67( 2),
: Hf-Th-Nb ( 6c) 22 206ppy /2381y

(488.8+2.6) Ma, MSWD = 0.81 (  8),
5 U-Pb

U-Pb

[12]

(824-3C) LA-ICP-MS :

100~190 pm, 3 1~2 1, :
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Fig.5 Chondrite-normalized REE patterns and N-MORB-normalized trace element patterns of gabbro in the Kegang ophiolite (after Sun et al.[?)
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Fig.6 Tectonic setting discrimination diagrams for the gabbro in the Kegang ophiolite
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Table 2 LA-ICP-MS zircon U-Pb isotopic analyses of gabbro in the Kegang ophiolite

Pb Th U 207py, j206pp) 207py) 235§ 206py) 238§ 206py) 2384
Th/U

(no/g) (no/g) (ng/9) Ratio lo Ratio lo Ratio 1o Age (Ma) 1o

401 9132 466.66 988.68 0.47 0.049952  0.002047 0.546818  0.021791  0.078283 0.000984  485.87 5.88
402 130.75 433.49 1486.45 0.29 0.051195  0.001777 0.559878  0.019231 0.078143 0.000984  485.03 5.88
403 87.14 336.45 958.61 0.35 0.053316  0.001919 0.586756  0.021263  0.078789 0.001046  488.89 6.25
404 11515 568.81 1227.87 0.46 0.051864  0.001741 0.568884  0.019019  0.078477 0.000895  487.03 5.35
405 143.86 468.47 1603.34 0.29 0.053629  0.001862 0.599802  0.021290  0.079950 0.001019  495.82 6.08
406 95.03 362.20 1056.56 0.34 0.052580  0.001951 0.582528  0.021629 0.079120 0.000940  490.87 5.61
407 116.09 792.19 1179.68 0.67 0.053828  0.001942 0.594065  0.021532  0.078521 0.000985  487.29 5.89
408 98.41 311.40 1111.00 0.28 0.051511  0.001805 0.576776  0.020302  0.079541 0.000999  493.38 5.97
409 109.36 449.06 1223.57 0.37 0.053004  0.001966 0.581769  0.021076 0.077795 0.000943  482.95 5.64
410 119.19 433.31 1351.82 0.32 0.052045  0.002227 0.574266  0.023820  0.078091 0.001037  484.72 6.20
411  57.23 349.68 594.35 0.59 0.051110  0.002237 0.576110  0.024612 0.080125 0.001092  496.87 6.52
412 85.89 44486 960.26 0.46 0.049329  0.001921 0.533217  0.020294 0.076766 0.000900  476.79 5.39
413 7297 320.87 820.13 0.39 0.050660  0.001947 0.555404  0.020500 0.078355 0.001077  486.30 6.44
414 11448 769.59 1198.44 0.64 0.050180  0.001931 0.552140  0.020830 0.078333 0.000990  486.16 5.92
415 135.83 543.29 1519.13 0.36 0.049784  0.002031 0.557643  0.022460 0.079806 0.001129  494.97 6.74
416  67.76 301.07 763.29 0.39 0.049608  0.002172 0.547988  0.023295 0.078689 0.001117  488.29 6.68
417 119.29  450.97 1380.07 0.33 0.052514  0.002086 0.583368  0.022647  0.078362 0.001011  486.34 6.05
418 6197 249.98 693.71 0.36 0.054899  0.002497 0.617376  0.026835 0.079160 0.001017  491.11 6.08
419  99.23 360.12 1115.94 0.32 0.056437  0.002703 0.648254  0.030021  0.079894 0.001085  495.49 6.48
420 77.36 375.35 836.90 0.45 0.056700  0.003307 0.659794  0.036640  0.080642 0.001206  499.95 7.19
421 5477 302.26 580.48 0.52 0.050696  0.002508 0.579360  0.027721  0.079842 0.001155  495.18 6.89
422 102.27 328.93 1170.04 0.28 0.051811  0.002350 0.579340  0.024913  0.078303 0.001154  485.99 6.90
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Fig.8 Zircon U-Pb concordia diagram of gabbro in the Kegang ophiolite
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