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Abstract The clay-type lithium (Li) deposit is an important emerging lithium resource in the world because of their large scale,
thickness and stable distribution. Three types of clay-type lithium deposits have been discovered in the world, including the volcanic
clay-type lithium deposit formed by leaching extraction and alteration, the carbonate clay-type lithium deposit formed by weathering and
sedimentation, and the kaolin weathering crust type lithium deposit formed from the granite type lithium by supergene weathering. The
clay-type lithium mineralization discovered in the Jingde intrusion in southern Anhui Province is significantly different from the existing
clay-type lithium deposits in terms of tectonic setting, orebody characteristics, host rocks, mineral assemblage, source of lithium, ore
minerals and mineralization processes. It is a new type of lithium mineralization, temporarily called “intrusion rocks hydrothermal
altered clay-type lithium mineralization”. The main metallogenic characteristics include the following: (1) Lithium mineralization is
later than the intruding of intermediate-acid rocks, and the ore bodies occur in the fracture zone and hosted by the intermediate-acid
rocks; (2) The mineral assemblage consists of quartz, kaolinite, illite, fluorite, etc. , which is formed by hydrothermal metasomatism
or direct precipitation from ore fluids; (3) Lithium occurs mainly in kaolinite and illite; (4) Lithium mainly comes from Li-F-rich ore
fluids, which is most possibly released from magmatic differentiation ( ?7) ; and (5) Hydrothermal-rock reaction between Li-F-rich ore
fluid and intrusive rocks results in the formation of clay minerals ( kaolinite, illite, etc. ) replacing feldspar, hornblende and other
changeable minerals, and the precipitation of quartz and fluorite veins; Meanwhile the lithium is hosted by the clay minerals. The new
type of “intrusive rocks hydrothermal altered clay-type lithium mineralization” is essentially a new lithium mineralization process. The
proposal of this type lithium mineralization extends the search for clay-type lithium resources from the lacustrine sedimentary distribution
area of caldera ( prospecting for volcanic clay-type lithium deposits ), the distribution area of paleo-carbonate weathering and
sedimentary interface ( prospecting for carbonate clay-type lithium deposits) , and the granite distribution area with albitization and
muscovitization ( prospecting for kaolin weathering crust type lithium deposits and related primary granite-type lithium deposits) to the
distribution area of intermediate-acid intrusive rocks which may not host granite-type lithium deposits. This marks a significant
expansion in lithium prospecting concepts.

Key words Lithium resource; Clay-type lithium deposit; Intrusive rocks hydrothermal altered clay-type lithium mineralization;
Southern Anhui Province
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Fig. 1  Tectonic location and geological map of Jingde pluton

(a) tectonic location map of the Jingde pluton; (b) distribution of magmatic rocks in southern Anhui Province (a, b, after Li et al. , 2016); (c)
geological map of Jingde pluton; (d) geological map showing the geology and engineering distribution in the research area
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Fig. 2 Field, drill hole and hand sample characteristics of the intrusive rocks hydrothermal altered clay-type lithium deposit

(a-c) the lithium mineralization zone, with a blue color, is located in the fault zone, and contains abundant quartz and fluorite veins; (d, e) drilling

reveals that the lithium ore body is located in the fracture zone of granodiorite, and flanked by normal granodiorite/diabase dikes. The mineralization

zone contains quartz-fluorite veins, and metasomatic residual K-feldspar; (f-h) hand samples show that there are abundant blue clay minerals, quartz-
fluorite veins and metasomatic residual K-feldspar in the ore; (i) the ore sample shows that the clay mineral content decreases and the hydrothermal

metasomatism weakens along the quartz-fluorite vein. The K-feldspar near the vein has been largely replaced by clay minerals; (j) the hand sample

shows a contrast between the strongly mineralized part and the unaltered part, with the strongly mineralized part containing abundant clay minerals and

the largely unaltered part being primary K-feldspar granodiorite
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Fig. 3 Mineral composition characteristics of host rock and ore of the intrusive rocks hydrothermal altered clay-type lithium deposit
(a-d) fresh unaltered granodiorite is grayish white, and contains quartz, hornblende, potassium feldspar, biotite, and a small amount of magnetite and
ilmenite; (e-i) strongly mineralized sample is blue in color, and the main minerals are quartz, kaolinite, illite, chlorite and metasomatic residual
potassium feldspar. (b) : plane-polarized light image; (f): crossed-polarized light image; (c, d, g-i): SEM backscattered electron images. Ab-

albite; Amp-amphibole; Bt-biotite; Chl-chlorite; Ill-illite; Ilm-ilmenite; Kfs-K-feldspar; Kln-kaolinite; Mag-magnetite; Qz-quartz
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Fig. 4 The XRD results of mineralized sample
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Fig. 5 Lithium content in minerals and element correlation diagrams

(a) the content of lithium in minerals shows that lithium mainly occurs in kaolinite and illite; (b) Li and Al,O5 shows a positive correlation; (c¢)

Al, 05 and SiO, displays a negative correlation; (d) Li is negatively correlated with Si0,. Ep-epidote; Pl-plagioclase; Ttn-titanite
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