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Fig. 1

Geological sketch of the Uriimqi River drainage basin (after the reference [38] ). The terrain and water system are

obtained based on the digital elevation model(DEM ). The strata and structure were obtained according to 1:200, 000 Geological

Map[39~401 ;

and the four tectonic zones are based on reference [ 38 ]
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(a) The river with a smaller uplift rate has a concave section; (b) A river with moderate uplift rate,

a section between concave and convex; (c)The river with a larger uplift rate has a convex profile
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NEOTECTONIC ACTIVATION OF THE URUMQI RIVER BASIN REVEALED
BY GEOMORPHIC INDICES

Wu Dengyun, Zhang Tianqi, Cheng Lu, Wang Zhen, Lii Honghua, Zheng Xiangmin
(Key Laboratory of Geographic Information Science of Ministry of Education,
School of Geographic Sciences, East China Normal University, Shanghat 200241)

Abstract

How to extract tectonic activity information from the existing geomorphic form is an important part of
geomorphic research. The river slope index SL can indicate the local slope of the longitudinal profile of the river,
and is often used to discuss the problem of tectonic activity ( fault) or lithology difference. The Hack profile can
reflect the changes in the longitudinal profile of the river and is often used to indicate the structural movement of
larger time scales. In this paper, we choose the stream length-gradient SL index, Hack profile and gradient index
(SL/K) with the method of ArcGIS statistical analysis technology to interpolate the basin K value and meanSL/K
value. Combining the spatial distribution characteristics of the K value and the meanSL/K value with the lithology,
we discusses four partitions tectonic division of neotectonic activity and landform evolution stage of the Uriimqi
River. The Uriimqi River is one of the main rivers in the northern Tian Shan foreland, which flows through the
Tianshan uplift zone, Houxia graben, Nanshan uplift zone and piedmont depression successively. The strata are
distributed in succession from old to new. The Tianshan uplift zone is mainly Paleozoic. The Houxia graben is
mainly dominated by Mesozoic strata. The Nanshan uplift zone is composed mainly of Carboniferous tuff and
tuffaceous siltstone. The piedmont depression is mainly composed of Quaternary alluvial and gravel. The digital
elevation model(DEM ) data used in this paper are derived from the ASTER GDEM elevation data with an initial
resolution of 30 m X 30 m. Based on the analysis of SL and Hack profiles of river slopes in the mainstream of the
Uriimqi River Basin and its four major structural strata, this paper draws the following conclusions

(1) The whole Hack profile of the Uriimgi River basin is on convex form and the balancing grade index K
value is high(K=531), which shows that current structure in this basin is still active.

(2) Analysis of 4 partitions in the Uriimqi River basin about SL and Hack profile reveal that the Tianshan
uplift zone and partition of nanshan Hack profile present convex curve; Houxia graben after integral to Hack profile
curve tends to sink; in the Nanshan uplift zone and piedmont depression junction, Hack profile is convex shape
with the downstream into a linear form. Additionally, the four partitions balancing grade index K value are
149, 653, 1388 and 653, respectively. These show that Tianshan uplift zone and partition of Nanshan interior is
currently in a state of intense tectonic uplift; Houxia graben is in the weak current tectonic activity ; Nanshan uplift
zone and piedmont depression are due to the southern margin of Junggar fault dislocation effects, which might be in
a new equilibrium profile adjustment stage.

(3) There are 9 abnormally high values of the SL/K in the mainstream reach of the Uriimqi River Basin. These
values from the upstream to the downstream are about: 2.1 (2400 m), 6.0 (2275 m), 6.2 (2100 m),
4.8(2070 m), 6.0 (2010 m), 48.0 (1900 m), 11.0 (1700 m), 10.0 (1575 m) and 10.8 ( 1550 m ),
respectively. These anomaly values correspond to the position of the Hack profile curve, which indicates that there
is a good topography correspondence between the SL/K and the Hack profile in the Uriimqi River Basin. The causes
of abnormal high values of SL/K in the mainstream slope of the Uriimqi River Basin are due to tectonic activity,
lithological change, tributary import, etc. The high value of SL/K at 2100 m above sea level is affected by tectonic
activity, lithological change and tributary import. The high value of SL/K at an altitude of 1550 m is mainly
affected by the fault structure and tributary import. The high value of SL/K anomaly at 1900 m is mainly affected by
lithological differences and fracture structures. Among them, the high value of SL/K at the altitude of 2400 m,
2275 m, 2010 m, 1575 m and 1700 m is mainly affected by the tributary import.

Key words: stream length-gradient index SL; Hack Profile; neotectonics; Uriimqi River; the northern Tian
Shan



