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Fig. 1 Qarhan Playa with isobaths of evaporite sirata prior to exploitation ! and its designated four zones. The distribu-

tion of saline lakes on the edge of the playa is associated with river inflows (Refer to Table 1 for chemical parameters)
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Fig. 2 Senie Lake and Bieletan Playa: core number/intersti-

tial brine Li* concentration (Data from Tian"*!)
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Table 1 Chemical parameters of surface and underground brines and inflowing rivers of the four zones of Qarhan Playa
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Fig. 3 Satellite image showing H — N River fluvial Fan I, Taijinaier River Fan II, Wutumeiren River, and

their terminal salt lakes of Yiliping, Dong Taijinaier, Xi Taijinar, and Bieletan (including Senie saline

lake)

KA BETIR R A SR R i A K
AR, BE—AR AT R A Y T i 1K 0. 7 mg/L LA
b DU HR AR A A A 2 S R ), L 3 v KR
s ] 7K )L 2 o AR i, A L R IR B i UK
PIAT A Tl i L BE o BT, A A I A
TR IR AT DT KRR B o R

0.035 mg/L, { A H—TRIAT Y 1,20, F 2% 0y 5 181
() B T i AR, RN BB S B K B R
100 mg/L Tk ik BEFR . RS2/ VT R ER W £
F14) 4 AT AR I A SRSty BB A 15 L e 7K AT 24
ik BERITER M2 )5 MU AR KU B 48, HLAK
ILRAT TR A



55 1 3] R, 55 SR AL AR W™ R ™ i 7 S oA LA 11
R2 XNATRBIEG i R4
Table 2  Lithium reserves in the salt lakes of the YLP, XT, DT and BLT
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Fig. 4 The red star indicates the location of a geothermal field lying at the foot of Mt. Buka Daban and in the area where

two active faults of the Kunlun Fault converged. Hot spring waters rich in Li* eject from 150 vents, forming a lake from

which drains into H - river
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Abstract ; Salt lakes in Qaidam Basin contained 2.3 million tons lithium, most of which were reserved in Bielet-
an, Dong Taijinaier, Xi Taijinaier and Yiliping, accounting for nearly 80% brine lithium found in China. In the
past decade great attention has been paid to the study of extraction methods and manufacturing technology for the
strategic resource, but studies on the origin and mode of formation of the lithium brine deposit remained limited.
This has partially led problems regarding protection from some losses of Li in the manufacturing processes of pot-
ash production. Our recent investigation found that (1) ~ 150 hot-spring vents of a hydrothermal fields provide
Li-rich water as the distal source of lithium transported by H-N River runoff draining into terminal saline lakes
where Li-brine deposit was formed by a long-term evaporative enrichment process. (2) The beginning of Li-
brine deposit formation was not earlier than 14 ka BP, estimated based on the Li-flux of 748.8 t/a and total Li
reserve in salt lakes. (3) Li-bearing waters of H-N River drained most into Senie Lake and Bieletan Playa dur-
ing the early stage of Fan I northward progradation and the present-day distribution pattern of Li-bearing water
commenced following Taijinaier River shifted its water course draining toward DT, XT and Yiliping. The geomor-
phic evidence sheds light on the cause of more than half of the total Li-resource reserved in Bieletan. The puzzle
regarding why the Dabuxun adjacent to Bieletan had no Li-deposit is solved by finding the evidence that Bieletan
was an isolated basin from Dabuxun due to a subsurface rise, which blocked passage of Li-bearing water. We
found evidence that the origin of Li is associated with Cenozoic volcanics, the function of a deep-underground
magmatic chamber and neotectonic activities of the Kunlun Fault. The formation of the Li-brine deposit was o-
verall enabled by distal supply of lithium via H-N River and the contrasting hydroclimatic conditions between
high-altitude Kunlun Mountains and hyperarid Qaidam Basin. The knowledge of understanding the characteris-
tics of the depositional system and distribution pattern of the Li-brine deposit is fundamental and helpful for es-
tablishing mature manufactural processes of the co-existing Li — and K-brine deposit.
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