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Abstract: Lithium has become an important strategic critical metal in the world, and the granitic pegmatite type
lithium deposit is one of the important types of lithium resources, which is also a popular interest in the current

international ore deposit research. The granitic pegmatites are classified into LCT (Li—Cs—Ta), NYF (Nb—Y-F)
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and mixed LCT+NYF type. The LCT type pegmatites are characterized by enrichment of rare elements Li, Rb,
Cs, Be, Ga, Sn, Ta>Nb and fluxing components B, P, F, usually related to late orogenic and post—orogenic per-
aluminous S—type granites in extensional background. In this paper, we review the temporal and spatial distribu-
tion characteristics of pegmatite type lithium deposits in the world. It is noted that the lithium mineralization
events mainly occurred in the middle and late period of convergent orogeny associated with the supercontinent
assembly. The study shows that the spatial distribution of granitic pegmatite lithium deposits in China is relative-
ly concentrated, mainly distributed in nine lithium metallogenic belts, of which the main mineralization period is
Triassic. Fractional crystallization of granitic magma and partial melting of lower crust material are the two sig-
nificant formation modes of pegmatites. The four metallogenic mechanism of rare metal pegmatite mainly in-
clude fractional crystallization, magmatic immiscibility, supercritical fluids and constitutional zone refining
(CZR). We summarize the metallogenic characteristics, distribution characteristics, research progress and explo-
ration prospect of the three typical pegmatite type lithium metallogenic belts, West Kunlun, Songpan—Ganze and
Altay, in western China. The coupling relationship of structure—magmatism—metamorphism—mineralization is
the key scientific problem that restricts the mineralization process and enrichment regularity of lithium.
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The temporal and spatial distribution map of pegmatite—type Li deposits in the world
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Fig.2 Age histograms of pegmatite Li deposits and granites, showing the time of supercontinent events
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Fig. 3 The sketch map of major pegmatite—type Li deposits and metallogenic belts in China
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Tab. 2 Formation ages of major pegmatite—type Li deposits in China
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6 Sl RS T P4 B U-Pb 208.141.5  Wangetal,, 2020
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87 AW KRR B e A & Ik BAHLA-ICP-MS 392.0+3.1 Zhouetal., 2021b
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Cerny et al., 1991b &%)
Fig. 4 Metal zonation of pegmatites derived from mamatic

fractionation of a parent granite

22 FREBET KRB EH
BERHAS b B A B A TTUE AL, mi
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10 °( Thomas et al., 2016) . 5 F¢ 4 Jp 111 %% 48 Fn & 441
5 ff 2 AT e 43 i) B 2K R AR R R A R R R K 2 RE R
IR GBIl B BT B (Fan et al., 2020)
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WA RN 45 (R 5D, I i e b T 4L s Ik gtk
(CZR—constitutional zone refining) ¥ if (2= L FE 45,
2021), CZR BERUTR A T & Bk 20 73 9 10 FHZ I AT
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(London, 1992)
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Fig. 5 Schematic rendition of the formation of boundary layer
liquids and the processes of Compositional Zone

Refining (CZR) in pegmatitic liquids
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Fig. 6 Simplified geological map and distribution of Li-Be deposits of the Western Kunlun orogenic belt
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PEE RS S ALK A . S HIE AR E T A SR
A Ar AE IR 197~185 Ma, AT fEI0ER T H R
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Fig. 7 Simplified geological map and distribution of Li-Be deposits of the Songpan—Ganzé orogenic belt, Western Sichuan
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Fig. 8 Sketch geological map of the Altay orogenic belt
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