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Fig.2 Pliocene stratigraphic correlations’of representative boreholes in Weihe Basin
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Fig.3 Photography of lithological facies for the core WB1

Yellow lines show the intervals of sand layers with a thickness > 5 m
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Table 2 The specific quartz-grain surface microstructures statistically analyzed in this study
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Table 3 Statistical grain frequency for specific quartz-grain surface microstructures from core WB1
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Surface Microstructures of Quartz Grains in the Lacustrine
and Aeolian Sequences from. the Weihe Basin and Its

Implication for Sedimentary Environments

ZHANG Hang'?, CHANG Hong', RONG XiaoQing!?, LONG YiLi'?, ZHANG
JianGuang!2, LIU Bo®, LIU XingXing', SUN YouBin!

1. State Key Laboratory of Loess Sciénce, Institute of Earth Environment, Chinese Academy of Sciences, Xi'an 710061,
China

2. College of Earth and Planetary Sciences, University of Chinese Academy of Sciences, Beijing 100049, China

3. Xi’an Institute for Innovative Earth Environment Research, Xi’an 710061, China

Abstract: [Objective] The continuous lacustrine and aeolian sedimentary sequence in the Weihe Basin provides
an excellent archive for investigating the evolution of the East Asian monsoon. However, the processes and
mechanisms underlying significant changes in sedimentary records since the late Pliocene remain unclear.
[Methods] Based on Scanning electron microscope (SEM) analysis of quartz grain surface microstructures from
different sedimentary intervals within a 1,386 m long continuous sediment core (WB1) retrieved from the eastern
depocenter of the Weihe Basin, our results indicate that the basin has undergone four-phased evolution of the
sedimentary environment since the late Pliocene. [Results] (1) At the bottom of core WB1 (1 386-880 m), the
surfaces of quartz grains within the Youhe Formation are characterized by abundant siliceous precipitation,

indicating a lacustrine sedimentary environment during the Pliocene. (2) In the lower Sanmen Formation (880-380

Foundation: National Natural Science Foundation of China, N0.42494910; Deep Earth probe and Mineral Resources Exploration-National Science and
Technology Major Project, No. 2024ZD1001003; Weihe Basin Deep Drilling project by the International Continental Scientific Drilling
Program, No. ICDP-2022/02 (#2088)
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m), there is a significant increase in the Flat cleavage surfaces, reflecting enhanced hydrodynamic conditions in the
basin during the Early Pleistocene. (3) Within the upper Qinchuan Group (380-60 m), quartz grains display
particularly well-developed Flat cleavage surfaces along with medium- to large- conchoidal fractures, which
indicate deposition under strong hydrodynamic transport conditions and are characteristic of a subaqueous
distributary channel within the delta front subfacies. (4) The uppermost 60 meters of sediment contain quartz
grains with surface features such as Crescentic percussion marks and dish-shaped depressions-distinctive
structures of aeolian environments, indicating a transition to an aeolian-dominated sedimentary environment.
[Conclusions] The surface microstructures of quartz grains in core WB1 sensitively record the evolution of the
basin’s sedimentary environment since the Late Pliocene, transitioning from a shallow lake to a lakeshore and
subsequently the deltaic setting, ultimately the aeolian sedimentary environment dominated in the late Middle
Pleistocene. The four-stage variations in the sedimentary environment of the Weihe Basin were primarily driven by
the long-term evolution of the East Asian summer monsoon.

Key words: Weihe Basin, lacustrine and aeolian sediments, quartz grains, surface microstructures, sedimentary

environment, East Asian monsoon
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