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Abstract: This paper is the result of mineral exploration engineering.

[Objective] A reasonable classification of deposits holds great significance for identifying prospecting targets and deploying
exploration. The world's keen demand for lithium resources has expedited the discovery of numerous novel lithium
resources. [Methods] Given the presence of varied classification criteria for lithium resources presently, this study further
ascertained and classified the lithium resources according to their occurrence modes. [Results] The global lithium deposits are
divided into 10 types and 5 subtypes of lithium deposits (resources) based on endogenetic and exogenetic factors. [Conclusion] As
indicated by surveys of Cenozoic exogenetic lithium deposits in China and abroad, the formation and distribution of the deposits are
primarily determined by plate collision zones, their primary material sources are linked to the anatectic magmas in the deep oceanic
crust, and they were formed primarily during the Miocene and Late Paleogene. The researchers ascertained that these deposits,
especially those of the salt lake, geothermal, and volcanic deposit types are closely related to lithium tuff and geothermal water,
which have magmatic exclusivity of acidic nature, and the salt lake deposit types tend to migrate and accumulate toward low—lying
areas, and display supernormal enrichment. However, the material sources of lithium deposits (resources) of the Neopaleozoic clay
subtype and the deep brine type are yet to be further identified. Given the various types and complex origins of lithium deposits
(resources), which were formed due to the interactions of multiple spheres, it is recommended that the mineralization of exogenetic
lithium deposits (resources) be investigated by integrating tectono— geochemistry, paleoatmospheric circulation, and salinology. So
far, industrialized lithium extraction is primarily achieved in lithium deposits of the salt lake, clay, and hard rock types. The lithium
extraction employs different processes, with lithium extraction from salt lake—type lithium deposits proving the most energy—saving

and cost—effective.

Key words: exogenetic lithium deposit; endogenetic lithium deposit; deposit type; salt lake type; deep brine type; geothermal type;
volcanic deposit type; clay type; supernormal supergene enrichment; SGSP lithium extraction technology; invention patent; mineral
exploration engineering

Highlights: (1) Classify lithium resources into 10 types and 5 subclasses according to the mode of lithium resources and internal and
external causes; (2) Clarify that the Cenozoic epithermal lithium deposits were mainly formed in the late Miocene and Paleocene; (3)
Clarify that the salt lake— type, geothermal—type, and volcanic— sedimentary—type deposits have magmatic exclusivity of acidic
nature, and the salt lake—type have the tendency to be low migrating, and the mechanism of superabundant enrichment; (4) It is
clarified that the industrialized lithium extraction at the present stage is mainly in the salt lake—type and hard rock—type lithium
mines, of which the salt lake—type lithium extraction is the most energy—saving and cost—effective.
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Fig.1 Schematic diagram of the zonation and distributions of global Cenozoic exogenetic lithium resources (the tectonic setting after
03071, 1987)
1-Solid carbonate deposit in the Zabuye Salt Lake; 2—Brine—type lithium deposit in the Zabuye Salt Lake; 3—Jadar lithium deposit; 4—Iranian
lithium resources; 5—Big Sandy lithium resources; 6—Silver Peak lithium resources; 7—Northern Clayton lithium resources; 8—Tonopah lithium
resources; 9—Thacker Pass lithium resources; 10—Sonora lithium resources; 11—Falchani lithium resources; 12—Dangxiongcuo Salt Lake in Tibet;
13—Qar—han Salt Lake in Qinghai; 14—East and west Jinaier salt lakes in Qinghai; 15—Yiliping Salt Lake in Qinghai; 16—Semi in Tibet; 17—Death
Valley in the U.S.; 18—Brawley, California, the U.S.; 19—Salton, California, the U.S.; 20—Peru salt lake group; 21—Coipasa Salt Lake, Bolivia;
22-Uyuni Salt Lake, Bolivia; 23—Atacama Salt Lake, Chile; 24—Chagcam Caka Salt Lake in Tibet

TER AR, R SR AT R AR 2T R
PRERAL, SRRV R T R K R
i (0 35 B Tl AT SR i o 7 P R A Tk
3 LiCl 300 mg/L, 31 5t i LiCl 150 mg/L. £Li#
B KE S8 B DL S A
2.1.2 BB R 3 2 AN

LR AR 0 B AR T O P
iR R0 e LR SR TR AR (FLAHR A F S H =
A7 25 FR RS R SCER L 1987) , A 3 0 1) < Bk iR 3
B (E2) o TR R SRR R £ A 5
2 A1 55 2R 8 AU B PR @ ORI 4 S Fn X1 SC
1987) . HFf 32 A I F o e A6 ER 5 DX, inFL A

HRER) . VR IRITSY , F2A 28 A Tl 2k
B (1) A -0 2; () B EH -8 2. i
RIR VTR A — M DU R A, 4R B S 0 15 3 R
UFRICR i R E R A 22 R $2 10 Tk 38 bR
) [ B R AL o (] 4% R (2001)394 5 ) (3%
2). LiCO,fif i 102 J7t, WiH 558 2 fl
102.2 77 1,

T P 6 7 789 1A ) A A 7 At 5 4 e i 6 A4
A I AT RE . BLAN, FE B R R )
o A B RN A T B R T DL
2.2 REBpaskE

iGN ESINE S DIy NS ARyt

http://geochina.cgs.gov.cn H1[EHLET, 2023, 50(6)



%504 ol

KR4 ARG PRI 732 SRS 1 15 5 IR

1603

TM3030

P2 FLAT HBBRRER & B8 0B T IR A
a— LA HIAT b— B = A7 (B4 1750 pg/g)

Fig.2 Microscopic images of lithium—bearing carbonate minerals in Zabuye

a—Zabuyelite (Li,COs); b-Lithium—bearing dolomite (lithium—concentration: 1750 pg/g) in Zabuye
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6 3l Ko & B IR, 76 SR AR R B A
KE AR SRR TR . LA HR AR W R X
WL IR R R SRR BIR (K4, B15) , AR
RIS = A 2 E

DIFLARHISA A A 1), LA A pa S Ee T s R
Bt EEAEHER, AR i LA RS AR, 5
(VRO RRE AR , 1 3 o m AE . AL s
BEA AR ), sl # oK, s oK
T HTHECE ok 28k . Hrh B A/
JREARIRIR SR KR P 5 B2 mg/L, A BPEsAR
EEWN X ST AN IS A RS W S Y
[RI2E S RS 4R-F-45 , 1989b) , Y2 AR A IR IR SR K (&
7= 23°C) , /K 5%10° m¥/d, &8 5 mg/L.,

2020 4F, ZEH H IAEFLAT HSES 42 15 & Ik A
PUBL(EL S, K 6) , BERIR B A BRI 25 Z2 P i, B ik
BRI EKIE ) 5 T Z IR B, 3T
WA A Y S R AR R i AR ((1709+£146)~(2821+
206) ka, il 77 % ESR, H MR S b 5 wF 5 B
MR , AR R 58 (22~33 ng/g) o

FrPE LA HRH 4 X N B0 54 S B R T R b
WD B Li i, 42 BRAS A2 007 T AL AR 24 140 kafifi
L AR R SR LiZy L T LA
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Table 4 Results of field experiments and meteorological
temperature observations in the Zabuye Salt Lake
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Table 5 Resources and distribution of major lithium—bearing salt lakes in South America's Lithium Triangle
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Table 6 Chemical composition of raw brine in the Zabuye Salt Lake
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Fig. 13 Resources and distribution of major lithium—bearing

salt lakes in South America's Lithium Triangle
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