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a b s t r a c t

The Qimantagh area, located along the northwestern margin of the Eastern Kunlun Mountains at the
northern margin of the Tibetan plateau, is one of the less studied regions of Central Asia/Western China
due to its remote location. In this study, we present new LA–ICP–MS U–Pb zircon ages from granitoids
and modern sands collected at the northern slope of Qimantagh. Seven samples of diorites, granites
and orthogneiss gave a variety of ages: (1) four samples from Wotoushan yield weighted average ages
of 484.6 ± 7.3, 439.0 ± 5.9, 424.0 ± 3.5 and 261.5 ± 3.7 Ma; (2) the weighted average ages of two granite
samples from Shuangshixia are 461.7 ± 8.4 and 428.6 ± 4.4 Ma; and (3) the diorite sample from Naitou-
shan shows the weighted average age of 446.2 ± 3.6 Ma. Early Paleozoic ages dominate while one sample
gives a Late Paleozoic age. Together, the new ages representing distinct steps of Paleozoic magmatic evo-
lution in the Qimantagh area.To assess further the overall composition of the North Qimantagh block, zir-
cons of three modern sands samples from rivers draining the Qimantagh area into the Qaidam basin yield
a wide age range of 3118–211 Ma. Based on new zircon ages from modern river-sand samples and grani-
toids, combined with previous geochronological age data, we suggest that two stages of tectonic evolu-
tion existed in the Qimantagh area: (1) northward subduction of the Qimantagh Ocean (513–420 Ma); (2)
continental arc setting (290–257 Ma).

Crown Copyright � 2013 Published by Elsevier Ltd. All rights reserved.

1. Introduction

The Tibetan plateau and the adjacent mountains to the south
(Himalayas) and north (Altyn, Kunlun and its northern promontory
Qimantagh; Fig 1) are certainly the most outstanding present-day
features resulting from continent–continent collision (e.g., Yin and
Harrison, 2000; Jolivet et al., 2001; Tapponnier et al., 2001). There-
fore, this region have been the focus of many studies concerning
mechanisms for accommodating continental collision, in particular
the process of deformation partitioning between crustal and litho-
sphere thickening related to horizontal shortening, uplift and
exhumation of deep tectonic units (e.g., Yin and Harrison, 2000).
The Eastern Kunlun Mountains located at the northern margin of
the Tibetan Plateau is a composite orogenic belt characterized by
several orogenic cycles (Jiang, 1992; Yang et al., 1996, 2009; Pan
et al., 1996; Yin and Zhang, 1997, 1998; Luo et al., 1999; Yin

et al., 2003; Zhu et al., 1999, 2005), playing an important role in
the tectonic evolution history of the Tibetan plateau (Jiang, 1992;
Pan et al., 1996, 1997; Li et al., 1996; Guo et al., 1998; Gehrels
et al., 2011). Presently, most geologists pay close attention to the
research of Paleozoic tectonic evolution in the eastern, central
and southern sectors of Eastern Kunlun (Pan et al., 1996; Zhu
et al., 2005; Li et al., 2006; Zhao et al., 2008; Chen et al., 2008;
Zhang et al., 2010; Liu et al., 2012). However, the western region
is less studied.

The Qimantagh area is located at the northwestern margin of
the Eastern Kunlun Mountains (Figs. 1 and 2a), recording the early
stages of tectonic evolution in the region. The research in the Qim-
antagh area shows important significance for the tectonic evolu-
tion of Eastern Kunlun as well as the Tibetan plateau. At present,
although some researchers studied some details of the tectonic
evolution of Qimantagh area systematically (Shen et al., 1999;
Yang et al., 2000; Tan et al., 2004; Liu et al., 2006; Lu et al.,
2006; Ma et al., 2010; Cui et al., 2011; Feng et al., 2012; Wang
et al., 2009, 2012), the Paleozoic evolution is not clear, particularly
because protolith ages of abundant granitoids are scarce (Table 1).
Many researchers suggested that the Qimantagh basically
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represents an Early Paleozoic magmatic arc (Li et al., 2001, 2008;
Liu et al., 2003; Wu et al., 2010). In this study, we investigated
the western Qimantagh and present new LA–ICP–MS U–Pb zircon
ages from granitoids collected at the northern slope of the area.
We also present U–Pb detrital zircon ages from three modern riv-
er-sand samples to get a first-order overview of the distribution of
zircon ages in the granitoid-dominated drainage basins. Combined
with previous geochronological data (Table 1), we provide evi-
dence for the Paleozoic tectonic evolution of the Qimantagh area.

2. Geological background

The Qimantagh area is part of the Paleozoic magmatic arc belt
of Eastern Kunlun (Fig. 1; Li et al., 2001, 2008; Liu et al., 2003;

Wu et al., 2010). The Cenozoic petroliferous Qaidam basin is ex-
posed to the north, and the Mesozoic–Cenozoic Kumukuli basin
to the south (Fig. 2a; Jiang, 1992; Pan et al., 1996; Bureau of Geol-
ogy and Mineral Resources of Xinjiang Province, 1998). The divi-
sion of tectonic units in the Qimantagh area resulted on several
distinct models. Based on five major faults, Pan et al. (2002) di-
vided the Qimantagh and its adjacent area into five major tectonic
units from north to south (Fig. 2b), which include: (a) the Qaidam
block; (b) the juncture between the Early Paleozoic North Qiman-
tagh magmatic arc and the Early Paleozoic Qimantagh suture zone;
(c) the Kunlun block; (d) the South Kunlun subduction collision
mélange belt; (e) Yulongtagh–Baryan Har peripheral foreland ba-
sin. Li et al. (2008) and Wu et al. (2009, 2011) suggested a division
into three tectonic units according to the boundary of North
Kunlun and Middle Kunlun faults. These units are: (1) the Early

Fig. 1. Sketch geological map of Himalaya–Tibet system of Central Asia (after Rieser et al., 2005). The insert map shows the location of Himalaya–Tibet system in Eurasia plate
and the black solid line rectangle indicates our study area (Fig. 2a).

Fig. 2. (a) Geological map of the Qimantagh area (based on the Geological Map of Qaidam Basin, Qinghai Oilfield Company and Petroleum University, 1998). (b) Sketch map of
tectonic units division in the Qimantagh area (after Wang et al., 2009). a – The Qaidam block; b – The juncture between the Early Paleozoic North Qimantagh magmatic arc
and the Early Paleozoic Qimantagh suture zone; c – The Kunlun block; d – The South Kunlun subduction collision mélange belt; e – Yulongtagh – Baryan Har peripheral
foreland basin; F1 – Golmud concealed fault (North Kunlun fault); F2 – Adatan fault; F3 – Nalingguole River fault; F4 – Fault belt in the central part of Eastern Kunlun; F5 –
South Kunlun fault; the black square indicates the sample location of Zhang et al. (2010).
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