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Fission Track Geochronology of Xiaonanchuan Pluton and the
Morphotectonic Evolution of Eastern Kunlun since Late Miocene
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Abstract: Apatite fission track (AFT) thermochronology of seven samples from the Xiaonanchuan pluton in the Kunlun pass
area was carried out to determine the timing of cooling and the relation between the exhumation and the morphotectonic
processes. The AFT ages yield low denudation rates of 0. 020—0. 035 mm/a during the Late Miocene, which correspond to
a stable geomorphic and weak tectonic uplifting environment. The low denudation rates can be considered as the approximate
tectonic uplifting rates. The AFT geochronology shows paroxysmally rapid cooling since the Pliocene and an apparent mate-
rial unroofing of more than 3 km in the Xiaonanchuan area. This was not the result of simple denudation. The rapid cooling
was coupled with the intensive mountain building processes since the Pliocene, which were driven by tectonic uplifting. The
accelerated relief building was accompanied by a series of faulting, which caused the basin and the valley formation and sinking. The
space pattern of the AFT ages also shows differential uplifting, which decreases northwardly. This trend is supported by the regional
AFT data, which indicate that the exhumation decreases northwardly in eastern Kunlun, This trend also exists in east-west orienta-
tion from the western Kunlun range to the eastern. The uplifting trend is also supported by geomorphic characteristics including the
elevation and the relief differences as well as the distribution of the Late Cenozoic volcanism.
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Fig. 1 Geological and geomorphology sketch map of Xiaonanchuan and tectonic position of study area
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Table 1 Apatite fission track dating results of Xiaonanchuan pluton
o1 02 03 U P(a?) R FT L
(m) (105 em™2) (105 em™2) (105 em™2) (107%) (%) (Ma=+1s) (pm=16) (pm)
APY14 4761 17 1.233(3082) 0.250(30) 1.359(1631) 13.6 13.6  0.759 4.040.8 12.93+0.32(21) 1.47
APY15 4559 14 1.226(3065) 0.264(28) 1.430(1516) 14.3 14.9 0.574  4.04+0.8 12.7440.27(15) 1.05
APY16 4 305 17 1.220(3049) 0.450(49) 1.028(1121) 10.4 99.2 0.852 9.4741.6 12.9240.40(12) 1.40
APY17 4206 16 1.213(3032) 0.592(58) 1.153(1130) 11.7 98.5 0.881 11.0%1.7 11. 68=+0. 3(6) 0.75
APY18 3993 22 1.207(3016) 0.758(119) 1.474(2314) 15.0 82.2 0.989 10.9%1.4 12.90%£0.27(18) 1.14
APY19 3805 19 1.200(2999) 0.381(43) 1.439(1626) 14.7 87.2 0.699 5.64+1.0 12.4740.25(18) 1.10
APY20 3749 17 1.193(2983) 0.165(16) 1.220(1183) 12.6 24.1 0.553 2.840.8 13.0740. 33(8) 0. 94
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2
3.1 — Table 2 Apparent denudation rates of the Xiaonanchuan
pluton at different stages since Late Miocene
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