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Table 1  Statistics of major granitic pegmatite-type lithium deposits in the world (equivalent to Li metal)

Country and Associated mineral Resources Li/  Average Li Li-bearing

Continent region Deposit resource 10*t grade/% mineral Reference
Greenbushes Li-Ta 56 0.74 Spodumene [12]
Pilgangrooa Li-Ta 62.7 0.58 Spodumene [33]
Oceania Australia Wodgina East Li 82.9 0.54 Spodumene [34]
Cattlin Li-Ta 6.16 0.56 Spodumene [35]
LynasFind Li - 0.83 Spodumene [36]
Jigjika Li-Be 131 0.71 Spodumene [37]
Koktokay Li-Be - 0.56 Sﬁzgfdrgﬁ?: [38]
Ke’eryin Li-Nb-Ta-Rb - 0.58 Spodumene [39]
Zhawulong Li-Nb-Ta >0.4 0.56-0.7 Spodumene [40—41]
China Rongxuka Li-Be - 0.19-1.80  Spodumene [42]
Kelumute Li-Nb-Ta - 0.46 Spodumene [43]
Kukalagai Li - 0.47-0.96  Spodumene,
Asia Lepidolite
Caijiagou Li-Nb-Ta 0.2 0.48 Spodumene [45]
Chuanziyuan Li-Be-Nb-Ta - - Spodumene [46]
Dangba Li-Be-Nb-Ta 0.4 0.63 Spodumene [47]
Pasgushta Pass Li 49 0.92 Spodumene [48—49]
. Jamanak Li 21 0.72 Spodumene [48—49]
Afghanistan .
Taghawlor Li 68.8 0.03-1.3 Spodumene [50]
Drumgal Li 12 0.65-0.74  Spodumene [50]
Russia Vishnyakovskoe Li 21 0.49 Spodumene [16]
Europe Czech Cinovec Li-Sn-W 130 0.2 Lepidolite [12]
South Brazil Minas Gerais Li-Sn-Ta 8.5 - Spodumene [51]
America  Argentina Cclgr(_j da:b:e Li-Be - - Spodumene [52]
Whabouchi Li 12 0.71 Spodumene [53]
o Tanco Li-Ta-Cs 14 0.64 S'i’:p"::r;f;e [16]
Georgia Lake Li-Nb-Ta 3.6 0.54 Spodumene [54]
North Yellowknife Li-Sn-Be 32 0.65 Spodumene [55]
America Bessemer Li 42 0.67 Petalite [16]
The United KingsMountain Li-Sn 32 0.7 Spodumene [16]
States Black hills Li-Be-Au-Ag - - Sf_’gg:l e 6]
PlumbagoNorth Li 21.8 2.18 Spodumene [32]
(K(i:r?sr;g;a) Manono-Kitolo Li-Ta-Sn 584.3 0.73 Spodumene [57]
Africa . Kamativi Li-Sn 28 0.28 Spodumene [16]
Zimbabwe . . .
Bikita Li-Be-Ta-Sn-Cs 15 1.4 Petalite [16]
Mali Goulamina Li 49 0.58 Spodumene [58]

Note: “~" indicates that the relevant data and materials are not available or yet to be verified.
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Table 2 Main isotope dating data of granitic pegmatite-type lithium deposits in China
Metallogenic belt Deposit Metallogenic age/Ma Dating method Reference
Jiajika (199-195) Muscovite “Ar-*Ar [17, 78]
Songpan-Ganzi metallogenic belt Dangba 176.25, 152.43 Muscovite “°Ar-*Ar [60, 79]
Ke’eryin 176.25, 152.43 Muscovite “°Ar-*Ar [79-80]
Karakoram metallogenic belt Dahongliutan (185-156) Muscovite “°Ar-*Ar [81]
South Altay metallogenic belt Koktokay 194.51, 160.38 Muscovite K-Ar [81]
East Tianshan metallogenic belt Jingerquan (243) Muscovite “°Ar-*Ar [82]
Qinling metallogenic belt Nanyangshan 396 Muscovite K-Ar [83]
) _ Xigang (160-150) Muscovite “°Ar-*Ar [17]
South China metallogenic belt . .
Nanping (412-364) Muscovite K-Ar [17]
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Research progress and prospect of
granitic pegmatite-type lithium deposits

HU Xiao-jun"? LI Huan"?

(1. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China;
2. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring,
Central South University, Changsha 410083, China)

Abstract: Granitic pegmatite-type lithium deposits are distributed extensively around the world, and as a
significant source of lithium resources, they have aroused the exploration interest of all countries all over the world.
This paper summarized metallogenic characteristics and the trends of the major granitic pegmatite-type lithium
deposits at home and abroad, and the main findings were as follows: 1) Global granitic pegmatite-type lithium
resources are abundant and widely distributed, which can be used as a very potential mining target; 2) The
metallogenic tectonic environment can be stable platform or active orogenic belt; 3) The metallogenic epoch can be
old to the Archean or new to the Cenozoic, but in China the major ore-forming stage is in the Yanshanian period; 4)
The mineralization of lithium cyclical, and lithium in granitic pegmatites may inherited from sedimentary rocks.
Most of the ore-forming fluids formed under the conditions of medium-high pressure, medium temperature and
low salinity. In addition, lithium isotopes have become a good tracer to study various complex metallogenic
processes, and can provide evidence for the magmatic source of granites and pegmatites. A series of studies have
been carried out on the lithium isotopes fractionation mechanism of granitic pegmatite-type lithium deposits. It’s
proposed that the main genesis of the granitic pegmatite-type lithium deposits may be the crystallization of granite
or the partial melting of the crust. The characteristics of Li isotopes can be used to distinguish the genetic types of
the parent rock of the mineralization, which has an indicating significance for the prospecting direction and shows
a critical prospect. The granite pegmatite type lithium deposits in different areas show great differences in ore body
morphology, remote sensing, geochemistry and geophysics characteristics, so it’s urgent for us to seek for the most
effective prospecting technology based on the conditions, and expand the prospecting methods.

Key words: lithium resource; metallogenic epoch; spodumene; Li isotopes; prospecting direction
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