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Fig. 1 (a) Overview of the location of the study area; (b)
Geographical profile of the Selin Co-Bangor Co lake area, where
the black dotted line represents the modern monsoon-westerly
line; The green line represents the Selin Co watershed area;
The dark blue area represents the area of the Selin-Bangor
mega-lake with an altitude of 4 640 m"’, and the red area
represents the area of the Selin-Bangor Lake in 2030"*';
(¢) Geological overview of the Banngor Co lake area
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age in Selin Co-Bangor Co lake area
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Hydrological Changes and Their Effects on the Enrichment of Boron
and Lithium Resources in Selin Co-Bangor Co

YANG Jilei'*?, LI Xing', LU Du*, WANG Zhiying', ZHANG Qingsong’, LI Jinsheng*,
TANG Xiaorong*, LI Qingkuan'?, CHEN Tianyuan'?, FAN Qishun'"

(1. Key Laboratory of Green and High-end Utilization of Salt Lake Resources, Qinghai Institute of Salt Lakes ,

Chinese Academy of Sciences, Xining, 810008, China; 2. Qinghai Provincial Key Laboratory of Geology and

Environment of Salt Lakes , Xining, 810008, China; 3. University of Chinese Academy of Sciences , Beijing,
100049, China; 4. Sichuan Mineral Resources Exploration Group Co., Lid., Chengdu, 610051, China)

Abstract: The enrichment of boron-lithium resources in salt lakes is influenced not only by the replenish-
ment of material sources but also significantly controlled by changes in regional hydrological conditions.
This study systematically examines the paleo-lake level fluctuations, hydrological connectivity and their im-
pacts on B-Li enrichment in the Siling Co-Bango Co system across geological epochs and recent decades.
Key findings include: (1) During the Last Interglacial, Selin Co and Bangor Co featured high lake levels
and were interconnected to form a mega-lake. From the Last Deglaciation to the Holocene, the lake levels
remained high but were lower than those during the Last Interglacial. During the Late Holocene, there was
a lake-level decline, separating it from Bangor Co, which subsequently developed into a salt lake and cre-
ated the foundation for the enrichment of boron and lithium resources. (2) From 1959 to 2024, changes in
water level and surface area of Selin Co-Bangor Co lake region indicate an increasing trend in water volume
for both lakes, with an extremely rapid rise in the lake-level of Selin Co. Observational data suggest that in-
creased precipitation and glacial meltwater is the primary controlling factor, and extreme precipitation
events have led to sudden overflow of Selin Co water into Bangor Co, affecting the salt lake resources of
Bangor Co. (3) Bango Co B-Li accumulation is governed by two distinct recharge endmembers: Geother-
mal fluids and meteoric water-fed rivers. The evolution from paleo-megalake to salt lake reveals that
interglacial-glacial hydrological shifts drove alternations between river-dominated (interglacial) and
geothermal-dominated (glacial) B-Li signatures. Crucially, paleo-Siling Co served as a major reservoir of
B and Li, contributing substantially to modern Bango Co’ s resource endowment. (4) From the geological
periods of lake hydrological connection to separation and to the increase in lake water volume caused by the
warming and wetting of the Qinghai-Xizang Plateau in modern times, the lake level changes have exhibited
a reversible process of “high-low-rising again”. Therefore, it is urgent to establish a hydrological early
warning mechanism, strengthen the exploration of salt lake resource reserves in the lake region, and pre-
vent the harm caused by rapid lake expansion to salt lake resources, road traffic, and animal husbandry.

Key words: Selin Co; Bangor Co; Lake evolution; Hydrological changes; Boron and lithium resources;

Modern process





