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Objective

The East Kunlun Orogenic belt constitutes the first
marked change in the topographic reliefs north of the
Qinghai-Tibet Plateau. The Cenozoic tectonic evolution of
this orogenic belt is crucial for understanding the remote
deformational effects of the Eurasian plate collision and
the migration track at the northern margin of the plateau.
However, when and how the uplift occurred remains
controversial (Wang Chengshan et al., 2008; Yin An et al.,
2007; Yi Haisheng et al., 2008). In this study, we report
detrital apatite fission track (ATF) results from Cenozoic
strata of the Changweitai section at the southern margin of
the Qaidam Basin in order to elucidate the tectonic
evolutionary history of the East Kunlun Orogenic Belt.

Methods

A total of 16 Cenozoic

tracks were counted using an OLYMPUS microscope at a
magnification of 1000. At least 100 grains per sample
were dated independently to obtain statistically robust
results when the observed grain-age distribution is
decomposed into major grain-age components or peaks.

Results

Binomial peak fitting reveal that each sample contains
three or four main AFT-age peaks, except for the sample
CNY1-59L from the Shangyoushashan Formation with two
peaks. The youngest (P1), second youngest (P2), and third
(P3) population peak ages have distinct similar trends (Fig.
1). The P1 ages of three samples from Xiaganchaigou Fm.
and sample CNG2-41L from Shanggancgou Fm. are
significantly younger than depositional ages, and expressed
as a progressive decrease within the older sediments,
suggesting that the apatite grains may have been partially
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Fig. 1. Plot of detrital AFT population ages for samples from the Changweitai section. P1, P2 and P3
represent the youngest, second youngest, and third population peak ages, respectively.

reset during their burial process. For unannealed apatite

© 2018 Geological Society of China



1256 Vol. 92 No. 3

http://www.geojournals.cn/dzxben/ch/index.aspx

ACTA GEOLOGICA SINICA (English Edition)

http://mc.manuscriptcentral.com/ags

June 2018

fission track age, peaks P1, P2, and P3 range from 16 to
35.6 Ma, 39.8 to 75 Ma, and 63.6 to 109.6 Ma, respectively,
and are concentrated around 15-30, 40-65, and 72—-100 Ma,
respectively (Fig. 1; Appendix 1). The fourth peak, P4,
mainly indicates ages between 118.8 and 216.1 Ma and
concentrate around 120-150 Ma. These age distributions
reflect periods of orogenic uplift events in the source region.
Moreover, the un-reset samples with depositional ages older
than 16.2 Ma (CNG2-41L-CNY1-45L) show a normal
AFT age sequences with gradually decreasing population
ages. During 16.2-14.9 Ma (CNY1-45L-CNY1-59L), the
component ages of P1 and P2 (no P3 at sample CNY1-59L)
sharply increase, forming a reverse detrital AFT age
sequence. After ~149 Ma, the component ages
progressively decrease except for a sharply pulse in the
component ages at ~7.2 Ma (CS-01L), but then it rapidly
trips back to the identical development path (Fig. 1).

Conclusions

Apatite fission-track analysis revealed four periods of
regional tectonic-thermal activity in the east Kunlun
Mountain region. These events began in the Mid-Late
Mesozoic (150-120 Ma), and recurred at 100-72, 65-40,
and 30-15 Ma. In addition, two normal AFT sequences
occur at ~33.4-16.2 Ma and ~14.9-2.5 Ma, implying two
continuously stable uplifting processes in the east Kunlun
region respectively. Furthermore, there were two significant
reverse AFT sequences at ~16.2-14.9 Ma and ~7.2 Ma,
representative of provenance variation or tectonic activity.
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Appendix 1 Apatite fission track data from the Changweitai section
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Notes: RHOp, induced fission track density of dosimeter glass CN5; Np, number of induced fission tracks of dosimeter glass CNS; p,, spontaneous track density; N;, number of fission tracks counted; p;, induced track density

in external detector (muscovite); N;, number of induced tracks counted; U Con., uranium concentration; P1, P2, P3 and P4, peak ages were determined with BINOMFITand given with 95% confidence interval. Depositional

age calculated based on the biostratigraphy and magnetostratigraphy of Cenozoic series and adjusted by average deposition rate of stratigraphic systems.



