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Abstract. The paper focused on the study of detrital yellow layer from sediment profile D3 of 

DaQaidam Salt Lake, based on AMS 14C chronologic and mineralogical methods, aimed to 

discuss the dust storm events recorded by detrital yellow layer of DaQaidam region since Late 

Glacial period. The results showed that the grain-size distribution curve displayed double 

kurtosis, the main peak (10 µm in average) reflected the fine-grained fractions into lake by 

fluviation, and the secondary peak (> 32 µm) reflected the coarse silt fractions into lake by wind 

effect and fluviation. Finally, the coarse-grained fractions (> 64 µm) from sediment profile D3 

probably recorded the dust storm events since Late Glacial period. 

1 Introduction 

DaQaidam Salt Lake, a perennial water-body and salt 

playa, is located in a sub-basin of northern Qaidam Basin. 

The closed lake sediment, especially in arid and semi-

arid regions, which provided a proxy to reconstruct the 

regional dust storm events or sandstorms that occurred in 

historical periods [1-4]. In addition, the grain-size 

compositions of lake sediment were considered as good 

indicators for drought events and wind field conditions in 

geological history [5-7]. Here we report the results of 

sediment profile D3 from the centeral of DaQaidam Salt 

Lake in Qaidam Basin, using the mineralogical records, 

as well as AMS 14C chronologic method, which aims to 

discuss the dust storm events in DaQaidam region 

recorded by detrital yellow layer from sediment profile 

D3 since Late Glacial period. 

2 Materials and methods 

2.1 Sample descriptions 

This work focused on the bottom section from 453 to 655 

cm of sediment profile D3 in the central of DaQaidam 

Salt Lake (figure 1). The sampling resolution varied from 

1 to 5 cm according to the sediment characteristics. Three 

black muddy samples and all the detrital sediment 

samples were selected from detrital yellow layer of D3 

prepared for AMS 14C dating and grain-size analysis, 

respectively. Finally, all the sediment samples were 

stored in cool rooms at 4 °C. 

 
Figure 1. The map of DaQaidam Salt Lake in Qaidam Basin, showing the important geomorphologic 

features and the location of sediment profile D3. 

, 04037 (2020)198E3S Web of Conferences 
ISCEG 2020

https://doi.org/10.1051/e3sconf/202019804037

   © The Authors,  published  by EDP Sciences.  This  is  an open  access  article distributed under the  terms of the Creative Commons Attribution License 4.0
 (http://creativecommons.org/licenses/by/4.0/). 



 

2.2 Analytical methods 

Grain-size samples were measured by Malvern 

Mastersizer 2000 laser analyzer, with the measurement 

range of 0.01–1000 µm. The pretreatment followed the 

conventional chemical processes [8], i.e., samples (0.2–

0.3 g) were first treated with 30% H2O2 to remove 

organic matter, and the carbonate was then removed 

using 10% HCl, finally ultrasonicated before the grain-

size was measured. The Mastersizer 2000 automatically 

yields the median diameter and the percentages of related 

size fractions, with a relative error of less than 1%. The 

experiment was conducted at Qinghai Institute of Salt 

Lakes, Chinese Academy of Sciences. 

3 Results and discussion 

3.1 The grain-size distribution 

The results showed that the grain-size distribution of lake 

sediment from profile D3 mainly ranged from 0 to 64 μm, 

and the average grain size is raletively smaller with a 

range of 7.2~35.3 μm. In addition, the sediment is mainly 

fine silt, from bottom to top, the grain-size of sediment 

profile D3 displayed a variation trend from fine to coarse 

(figure 2). Generally, the clay fraction (< 4 μm) in the 

sediment ranged from 6.3% to 29.0%, the silt fraction 

(4~32 μm) in the sediment ranged from 44.1% to 65.3%, 

but the coarse silt (32~64 μm) and sand fractions (> 64 

μm) in the sediment only ranged from 15% to 55.5%. 

Thus it can be seen that, the massive detrital yellow 

sediment from profile D3 of DaQaidam Salt Lake are 

clayey silt and fine silt on the whole, with the 

characteristics of fine-grained fraction. 

 
Figure 2. The vertical grain-size distribution of detrital yellow layer from sediment profile D3 in DaQaidam 

Salt Lake. 

3.2 Possible sources 

In general, the single-peak curve represents a single 

material source or deposition process, however, the 

multi-peak curve represents the different material sources, 

transport processes and media [9]. Controlled by East 

Asian winter monsoon and westerly winds, the closed 

lake sediments located in the arid and semi-arid region 

contained a certain proportion of eolian components [7, 

10], together with the lacustrine and other components, 

the grain-size distribution curves of such lake sediments 

generally displayed multiple peaks. The grain-size 

distribution curves of detrital yellow layer with a range 

of 373~377 cm, 437~453 cm, 453~533 cm, 533~573 cm 

and 573~655 cm in sediment profile D3 of DaQaidam 

Salt Lake are showed in figure 3. Thus it can be seen that, 

the grain-size distribution of lake sediment ranged from 

533 to 655 cm displayed the skewed normal bimodal 

curves, indicating that the paleolake was in a relatively 

stable deepwater environment, where the coarse grain 

was hard to reach the deposition point, and the grain size 

of lake sediments was dominated by fine-grained 

fractions. However, the grain-size distribution of lake 

sediment ranged from 373 to 453 cm displayed the 

negative bimodal curves, indicating that the paleolake 

was in a relatively shallower water environment with 

strong hydrodynamic conditions, where the coarse grain 

arrived at the deposition point along with lake runoff, and 

the grain size of lake sediments was dominated by 

coarse-grained fractions. 

In the western Qaidam Basin and DaQaidan region, a 

large area of paleolacustrine silt and clay strata were 

exposed to the surface. Due to the wind action, the wind-

eroded Yardang landform has been formed (figure 4a, 

4b). Especially, in winter and spring, due to the influence 

of cold air mass from Siberia, the ancient lacustrine strata 

in the western Qaidam Basin was severely eroded by the 

strong northwest wind and dust storm weather, with an 

annual erosion rate of 1.1 mm [4, 11]. As the fine sand (> 

63 μm) transported by dust storm generally travels over a 

distance of 300~400 km [12], DaQaidam basin located in 

the northern depression of Qaidam Basin is an effective 

capture region for the above aeolian components 

consequently. In addition, the extensive pre-mountain 

alluvial fans around Qaidam Basin maybe other 

important source of lacustrine aeolian components [13-

15], while a large area of pre-mountain alluvial fans are 
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developed around DaQaidam basin (figure 1). The study 

on Sugan Lake in Qaidam Basin showed that the coarse-

grain fractions (> 63 μm) of lake sediment were used to 

indicate the evolution of regional dust storm events [2]. 

The coarse-grained fractions from lake sediment of 

Sugan Lake also recorded regional dust storm events, the 

fine-grained fractions mainly reflected the runoff, and the 

ultra fine-grained fractions represented atmospheric 

background dust and aerosol in the arid regions [3]. The 

grain-size fractions of dust storm in Lenghu region of 

Qaidam Basin indicated that the grain-size distribution 

curve displayed a multi-peak, and the coarse-grained 

fractions (> 63 μm) recorded regional dust storm events 

[4]. In addition, the study on surface sediments from 

Daihai Lake of Inner Mongolia showed that the bimodal 

curve of grain size was formed under the joint influence 

of wind action and fluviation, and the small peaks of 

coarse-grained fractions (> 100 μm) reflected the input of 

exogenous wind-dust [1, 7]. Qaidam Basin is a high-

incidence area of modern sandstorm, and Golmud city in 

the central Qaidam Basin underwent a dust storm in 2010 

(figure 4c, 4d) [16]. The distance between Golmud and 

DaQaidam is only 165 km, which evidenced that the 

coarse-grained fractions from lake sediments of 

DaQaidam Salt Lake maybe record regional dust storm 

events in historical periods. 

 
Figure 3. The grain-size distribution curves of detrital yellow layer from sediment profile D3 in DaQaidam 

Salt Lake. 
Compared with the typical grain-size distribution 

curves in different sediments [4, 7, 17-18], and based on 

the grain-size parameters and mineral assemblages of 

detrital yellow layer from sediment profile D3 in 

DaQaidam Salt Lake, we considered that the main peak 

(10 μm in average) reflected the fine-grained fractions 

into lake by fluviation, but the secondary peak (> 32 μm) 

reflected the coarse silt fractions into lake by wind effect 

and fluviation. Based on the AMS 14C chronology [19], 

we consequently concluded that the coarse-grained 

fractions (> 64 μm) from sediment profile D3 indicated 

an input of exogenous aeolian materials into the lake by 

dust storm weather, i.e., a dust storm event was recorded 

in the DaQaidam region since Late Glacial period. 
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Figure 4. Geomorphologic feature of Yardangs (a, b) and a dust storm occurred in Golmud city, the central 

of Qaidam Basin (c, d). 

4 Conclusions 

The grain-size distribution curve displayed double 

kurtosis, the main peak (10 µm in average) reflected the 

fine-grained fractions into lake by fluviation, the 

secondary peak (> 32 µm) reflected the coarse silt 

fractions into lake by wind effect and fluviation, and the 

coarse-grained fractions (> 64 µm) probably recorded the 

dust storm events since Late Glacial period. In addition, 

Qaidam Basin as a high-incidence area of modern 

sandstorm is probably related to human activities such as 

vegetation atrophy and soil erosion [20]. The large 

amounts of desertification land caused the dust storm are 

widespread under weak wind conditions. Therefore, the 

hazards of human-caused dust storm and impacts on 

sustainable development should be emphasized. 
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