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Fig. 1 Location map of study area and sampling points
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Fig.2  Lithology and sedimentary sequence of studied profiles
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Tab.1 Optically stimulated luminescence (OSL) ages and values of associated parameters

B b H/ u/ Th/ % TKFE, WREY  FER/ L6l AER/
' m ppm ppm % ™ (Gy/ka) Gy ka
SFCO1 0.70  2.26+0.02 8.73+0.07 2.08 £0.01 5%5 24 3.26+0.13 11.30 £0.29  3.47 £0.17
SFC02 1.15 2.0220.03 7.60£0.05 2.1120.02  5%5 26 3.1420.13  8.75%0.16  2.79 £0.13
SFCO3 2.40 1.45+0.01 7.28+0.05 2.08%0.02 55 26 2.93£0.12 12.45%0.33  4.250.21
SFCO4 3.00 1.53+£0.03 6.30£0.03 2.02+0.02 55 29 2.810.12 15.01 £0.43  5.34£0.27
NFCO1 1.90 1.78 £0.01 7.84%0.07 2.10+0.02 55 26 3.07£0.13 23.18£0.59  7.55+0.37
NFC02 2.90 1.81£0.03 8.1020.11 2.05+0.02 55 25 3.02+0.13 22.93£0.97  7.59 +0.45
MGO02 0.40  3.57+0.04 12.3£0.15 2.4520.02 55 26 5.04+0.37 8.74%0.40  1.73 £0.15
MGO05 1.55 2.5420.05 9.52£0.09 2.0720.02  5%5 30 3.3420.14  8.15+0.18  2.440.12
MGO7 2.50 2.27+0.04 7.78=20.15 2.06+0.02 5 %5 29 3.72£0.28  9.06+0.39  2.43 +0.21
MGO8 2.00  2.57+0.04 8.50+0.16 2.05+0.02  5%5 28 3.88+0.29  9.33+0.20  2.410.19
XM04 2.65 1.44+0.05 5.47+0.03 2.08 +0.05 51 30 2.82+0.11 12.954.17  4.66+1.50
XMO5 3.00 1.37£0.05 4.74+0.05 2.06+0.03 51 31 2.74+0.11 13.04£3.19  4.82£1.18
XMO6 3.50 1.43£0.05 4.98+0.03 2.09 +0.01 5+1 24 2.19£0.09 13.811.29  4.98 £0.47
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Fig.3 Examples of sedimentary structure and sedimentary facies of the studied profile: (a) upper section of the SFC profile;

(b) lower section SFC of profile concave floodplain deposit; (¢) diluvial depositand clay silt interbed in the upper section of the NFC profile ;
(d) crawling relics and Turritella shell remains of shallow water organisms in the lower section of the NFC profile; (e) wavy bedding and

underwater ripple marks of the middle section of the MG profile; (f) lower section of the MG profile; (g) upper section of the XM profile
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Fig.4  Grain size frequency distribution curve of each sedimentary type in each profile;

(a) SFC profile; (b) NFC profile; (¢) MG profile; (d) XM profile
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Environmental Evolution of Middle-Late Holocene Verified by
Sedimentary Evidences in the Alluvial Plain in the Northern

Foothills of the Tianshan Mountains, China

C e . ; . a, b* . a, | L
TAN Dianjia®, MA Yungiang®, LI Zhizhong™ " , JIN Jianhui®”, ZOU Xiaojun®
(a. College of Geographical Sciences;b. Key Laboratory of Humid Subtropical Eco-geographical Process,
Ministry of Education, Fujian Normal University, Fuzhou 350117, China)

Abstract; The sedimentary environment of the confluence zone between the alluvial plain and the Gurbantunggut
Desert at the northern foot of the Tianshan Mountains is unique and sensitive to global climate change. Due to the
complexity of factors such as the uncertainty of age correction, the multi-solution of proxy indicators, and the
topographical and geomorphological pattern, there were different understandings of the evolution process of the
sedimentary environment and the climate evolution model during the Holocene period in this region. It is quite
necessary for science to reconstruct the sedimentaryevolution history of the middle-late Holocene in this area and its
response to climate change, which would be helpful to deepen the understanding of the geo-environment of the
northern Tianshan Mountains.

In this study, four typical alluvial-lacustrine-eolian stratigraphic profiles in the alluvial plain formed by rivers
in the northern foothills of the Tianshan Mountains were examined by optically stimulated luminescence ( OSL)
dating for determination of their absolute age of strata; then the evolution process and driving factors of these
sedimentary sequences in the profiles were concluded after comprehensively analyzing their sedimentary structure
characteristics, sediment grain size parameters, and quartz sand surface microstructure characteristics.

It has the following findings: (1) The examined sedimentary profiles were mainly composed of fluvial and
lacustrine deposits with high content of clay, silt, and very fine sand. Near the edge of the northern desert, the
aeolian sand layer was dominated by very fine sand and fine sand increased significantly, forming a sedimentary
sequence of alluvial facies, lake-marsh facies, and wind-sand facies alternately overlapping, and its sedimentary
facies combination had obvious spatial and temporal variation characteristics. (2) Traces of glaciers, running
water, wind, and other external forces could be identified on the surface of sediment quartz particles, indicating
that the sediments downstream were mainly derived from the debris transported and eroded by glaciers in
mountainous areas, and then became a general source of the Gurbantunggut Desert after sorted by running water and
wind. (3) From 7.59 ka to 6.0 ka, it had been a relatively warm and wet climate period with frequent fluvial
activities, and extensive fluvial-lacustrine sediments to be formed; in the period of 6.0 ka ~4.25 ka, wind-sand
activities occurred in many places, accompanied by a dry climate for a short time with decreased humidity; since

4.25 ka, alluvial, lacustrine and eolian sand have been deposited alternately, and the climate fluctuates
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periodically from dry-warm to wet-cold.

The sedimentary sequences at all four profiles in this study comprehensively reveal that the evolution of the
sedimentary environment since the Middle Holocene has not only the common characteristics of the influence of
global climate change but also the regional characteristics of large geomorphology control in the piedmont of arid
areas. This is of great scientific significance for predicting the future trend of wind and sand activities at the desert
edge, rationally managing freshwater resources, and thus building a regional ecological security barrier. This study
is also a solid reference for evaluating the ecological security of the northern Tianshan Mountains and the northern

desert basin.

Key words: alluvial plain; sedimentary sequence; middle and late Holocene; environmental evolution;the Tian

Shan Mountains
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