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Zircon U-Pb and Biotite **Ar-** Ar Ages of Muztag Pluton
in West Kunlun and Their Geological Significance
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Abstract: As a key tectonic regime of the subduction and closure of Paleo-Tethys Ocean, the
West Kunlun orogenic belt has great significance in the study on the tectonic-thermal history of
Paleo-Tethys Ocean. Moreover, it has close connection with the tectonic and climatic evolution of
Tibetan Plateau and Tarim Basin. In order to reveal the evolution history of Muztag pluton in the
northwest section of West Kunlun orogenic belt, several isotopic characteristics of zircon U-Pb
ages and biotite ** Ar-** Ar ages of melanocratic enclaves hosted in it were discussed. The zircon
U-Pb isotopic analysis returns a weighted average U-Pb age of (218 8 & 1. 9) Ma, which is

interpreted as the crystallization age of the pluton. Combined with regional geological data, it is
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inferred that Muztag pluton emplaces in an extensional regime related to the post-collisional
setting following the closure of Paleo-Tethys Ocean. Biotite '* Ar-*" Ar isotopic analysis yields the
plateau ages of (6.01840.072)Ma and (5. 675=+0. 059) Ma, respectively, which are considered
as uplifting and cooling ages of the pluton, indicating that West Kunlun area undergoes a cooling-
uplift event in Late Miocene. The event vehemently changes the tectonics, topography and
geomorphology of West Kunlun and its adjacent area, gives rise to a regional arid climate, and
impels the formation of Taklimakan Desert in Tarim Basin.
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West Kunlun orogenic belt
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Fig. 1 Simplified Geological Map of West Kunlun Orogenic Belt
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Fig.2 Field and Microscopical Photographs of Melanocratic Enclaves
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Tab.1 Analysis Results of Zircon U-Pb Ages of Sample BM8
NCOTPh)/ | n(2°5Pb)/ | a(2°7Pb)/ | n(28Pb)/
w(29S Ph) /| w(207Ph) /| w(298 Ph)/|w (232 Th) /| w(238U)/|  N(297Ph)/ (296 Ph)/ (297 Ph)/ n(208Ph)/

075 | s | 008 | w0 | s | N@sEy | aessy) e v e B I

/Ma /Ma /Ma /Ma
BM&-1| 2012 218 316 31272 74484 10,053 20,001 410,035 520,000 5| 0.260£0.007 {0,009 940,000 7| 336,0£59.6 | 225.043.3 | 235.045.5 | 199.3£13.7
BM§-2 4370 450 781 83 671 166 773 {0,050 50,001 00,034 540,000 5| 0.24040,005 [0,009 240,000 6| 218, 4+44,0 | 218.4£3.1 | 218.4£3.7 | 184, 7+12.9
BM8-3 | 2318 260 387 39 337 88753 10,055 140,001 50,034 340,000 5| 0.26140.007 | 0,009 740,000 7| 416,6+57.0 | 217, 743.2 | 235, 445.4 | 195.7414.5
BM§-4 856 84 103 9355 32708 10,048 520,003 1{0,034 440,000 7| 0.230£0.014 | 0,011 040,001 0|122.2+142,3 | 218, 1£4.1 | 210.2£11.7 | 220.5£19.2
BM§-5 1034 115 127 10 614 40 155 10,054 540,002 90,033 940,000 6 | 0,25440.013 | 0,011 940,001 1 {391, 4+113,0| 214, 7+4,0 | 230.2410.5 | 239.8421.5
BM8-6 1170 132 120 12 384 44°803 10,055 620,002 40,034 340,000 6| 0.26310.011 | 0,009 740,000 9 | 435,24£93.0 | 217.743.7 | 237.248.8 | 194.6418.0
BM§-7 882 100 114 8083 33079 10.055620.003 00,035 140,000 7| 0.26940.014 | 0,014 240,001 4 | 437, 8+114,6| 222,244, 1 | 241.9£11.2 | 285.5427.8
BM§-8 2582 284 164 46179 98 281 10,054 040,001 20,034 5£0,000 5| 0.257£0,006 {0,010 140,001 0| 369.5£50.7 | 218,8+3.1 | 232,24+4.7 | 203.0£19.6
BM8-9 1937 213 209 22534 86097 10,053 940,001 8{0,029 640,000 5| 0,22040.007 | 0,009 40,001 0| 364,6+73.5 | 187.943.0 | 201,5+5.9 | 188.8419.8
BM§-10| 1302 136 156 15 200 48639 10,051 340,001 8{0,035240.000 6| 0.24940.009 | 0,010 440,001 2 | 255.5£78.5 | 222.943.4 | 225.74£6.9 | 210.0£23.0
BM§-11| 1238 143 139 13 245 48040 10,056 50,002 00,034 440,000 6| 0.268+0.009 | 0,010 6+0,000 8 | 472,076.9 | 218.043.5 | 241 14£7.4 | 212.1£16.0
BM§-12| 1505 149 183 17 488 56922 10,048 440,001 910,035 340,000 6| 0.236£0,009 {0,010 440,000 8| 120,8+91.0 | 223.5+3.6 | 214,8+7.5 | 208.2£15.9
BM§-13| 2827 307 560 58 364 109 819 10,052 9£0,001 310,034 40,0005 | 0,251£0,006 |0.009 340,000 7| 325.0£52,5 | 217.8%3.2 | 227144, 7 | 187.1£13.7
BM§-14| 1078 148 137 16 313 41964 10,067 040,002 4{0,034 30,000 6| 0,317+0.011 | 0,008 0£0,000 6 | 837.3+73.6 | 217.3£3.6 | 279.3+8.6 | 161.3+12.8
BM§-15| 1117 138 169 15 806 43974 10,060 420,002 4{0,033 940,000 6 | 0,28240.011 | 0,010 140,000 8 | 61724836 | 215, 1£3.6 | 252.6+8.6 | 202.2416.2
BM8-16 934 97 105 9617 35296 10,050 540,002 210,035 340,000 6| 0.246+0,011 |0,010 140,000 8 | 218.3+97,6 | 223.9+3.6 | 223.448.6 |203.2+16.9
BM§-17| 2406 258 481 50 105 90534 10,052 1£0.001 30,035 520,0005| 0.255£0.006 {0,008 70,000 7| 287.4£56.3 | 224.84+3.3 | 230.3+5.1 | 175.8%14.2
BMS§-18 908 98 102 9434 35802 [0.052 440,002 60,033 940,000 6 | 0,24440.012 | 0,009 8+0,000 9 | 301.4+108,3 | 214, 7+3.8 | 222.1£9.6 | 196.5+17.6
BM§-19| 1103 130 129 12449 42163 10,057 240,002 2{0,034 940,000 6 | 0.27540.010 | 0,009 240,000 8 | 497, 7814 | 221,3+3.6 | 246,9£8.0 | 185.5%16.5
BM§-20| 1842 203 388 39 496 71987 10,053 20,001 7]0,034 240,000 6| 0.250£0.008 {0,008 610,000 8| 335, 2£71.7 | 216,634 | 226,9%6.4 | 172.3£15.3
BM§-21| 3317 342 781 84 611 129 619 {0,049 740,001 20,034 240,000 5| 0.234£0,006 [0,007 940,000 7| 178,8+55.0 | 216.7£3.2 | 213.514.5 | 159, 4+14.4
BM8-22| 5769 605 1341 141 407 233724 10,050 40,001 1]0,033 0£0.0005| 0,22940,005 {0,008 040,000 8| 213,3+£47.8 | 209, 143.0 | 209, 443.9 | 161.5£15.0
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2 BM2 12TS7-1 OAr-¥ Ar
Tab.2 Analysis Results of Biotite ** Ar-*’ Ar Ages of Samples BM2 and 12TS7-1
10Ar n(® Ar)/ OAr 39 Ar 38 Ar ST Ar 36 Ar
/C /Ma
/% |10~ Y mol /mV /mV /mV /mV /mV
BM2-1 1 900 | 5.06+3.51| 21.6 2.910 4,26340.008 1.819 6440.002 70 | 0.06040.002 | 0,119 340,001 5|0.011 340,002 2
BM2-2 2 1000 |5.8940.14 | 74.6 53.500 26.347+0.043 |33.511 30£0.040 60 | 0.707£0.009 | 0,152 440,000 1|0.022 140.001 4
BM2-3 3 1100 |6.0640,08 | 84.9 14. 900 6.62540.015 9.328 66+0.016 80 | 0,19240,001 |0.001 540,001 8 [ 0.003 24+0.000 0
BM2-4 4 1200 |5.204£0.16 | 66.0 7.020 3.44440.010 4,395 8540, 004 90 | 0.09740,003 | 0.300 140,001 9 |0.003 90,000 2
BM2-5 5 1300 |4.764+0.83 | 66.1 3.920 1.7544£0.002 2.451 67£0.012 90 | 0.05140.005 | 0.002 620,000 8 |0.002 040,000 7
BM2-6 6 1400 |5.55+5.59 | 74.3 1. 250 0.58440.006 0.784 9040.003 70 | 0.01340,002 | 0.019 6+0.002 3 | 0,000 5+0.,001 5
12TS7-1-1 1 900 |5.524+11.88 0.2 0.909 142.08940, 063 | 0.568 8340.002 60 | 0.17440.004 | 1,193 8+£0.003 4 |0.479 840.001 0
12TS7-1-2 | 2 950 [17.08+£1.08 1.4 2.720 | 203.105+0.144 | 1.699 820,000 90 | 0.26340.004 |1.124 140.001 2 [ 0.677 4+0.001 0
12TS7-1-3 | 3 1000 |2.4740.58 1.3 7.990 95.020£0.096 | 5.001 7440.004 80 | 0.23940.003 | 0.551 440,001 5|0.317 440,001 3
12TS7-1-4 | 4 1050 |5.7740.20 | 16.1 33. 300 74,980+0.111 | 20,833 80+0.015 30 | 0.654+0.004 | 0,732 740,002 7|0.212 840.001 6
12TS7-1-5 5 1100 |5.68+0.08 32.9 18. 400 19.95540.020 | 11.544 40£0.010 60 | 0.310£0. 001 | 0.189 5£0.002 0 | 0. 045 2+0.000 3
12TS7-1-6 | 6 1150 |5.63+0.33| 37.4 15. 600 14.69140.016 | 9.743 0940.011 00 | 0.24940.000 | 0.021 340.002 5| 0.031 1£0.001 1
12TS7-1-7 | 7 1200 |5.66+0.10 | 67.6 4,270 2.22940.012 2.670 9240.007 50 | 0.06240,000 | 0.035 440,001 4 | 0,002 40, 000 1
12TS7-1-8 | 8 1250 |8.98+0.56 | 98.5 2.030 1.15840. 003 1.270 7540.003 80 | 0.028+0.003 | 0.001 340,003 0 |0.000 040. 000 2
12TS7-1-9 9 1300 |5.70+£9.83 | 54.0 0.674 0. 44540. 000 0.421 9940. 000 00 | 0.00940.005 | 0.000 540,001 6 | 0. 000 740,001 4
12TS7-1-10] 10 1400 |8.1940.24 | 86.4 0.431 0.25640. 001 0.269 8040, 001 10 | 0.00440,003 | 0.008 540.002 6 | 0. 000 10,000 0
BM2 BM2, 0,005 5303 12TS7-1 12TS7-1, 0.005 5225
1o,
N Sr)/N(*Sr) ena (1) ( U-Pb
- L teaz) (242 942 6)Ma""*1) | ((240. 5+
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