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Abstract: Global lithium deposits are primarily categorized into hard rock-type, brine-
type, and clay-type, with the latter predominantly formed by weathering or leaching. A
recent discovery in Jingde County, Anhui Province, revealed a hydrothermally altered clay-
type lithium deposit, expanding the understanding of clay-type lithium mineralization. But
the metallogenic process is not yet clear. This study aims to explore the metallogenic process
and formation age of the Jingde lithium deposit through field surveys, major and trace
element analyses, LA-ICP-MS in situ trace elements, and illite LA-ICP-MS in situ Rb-Sr
dating. The findings indicate that the primary minerals in the ore include quartz, fluorite,
kaolinite, illite, chlorite, and others, with clay minerals closely associated with fluorite and
quartz. The lithium is predominantly hosted in kaolinite and illite with the content ranges
from 6644-8265ppm and 5131-7034 ppm. The LA-ICP-MS signal map of kaolinite does not
show any abnormal lithium peaks. Furthermore, a negative correlation is observed between
the Li+Al content and the Si content, suggesting that lithium is mainly incorporated into the
crystal structure of kaolinite and illite. The in situ Rb-Sr dating of Li-rich illite yields an age
of 84.7+5.3 Ma, which corresponds to the metallogenic timing of lithium in this deposit.
The metallogenic process of the Jingde lithium deposit is as follows: during the Late
Cretaceous (84.7+5.3 Ma), the Pacific Plate subducted beneath the South China Plate. This
led to the formation of highly differentiated granites that released Li- and F-rich acidic
metallogenic fluids. These fluids infiltrated northwest- and northeast-trending faults in the
Jingde region, undergoing hydrothermal alteration with granite and diorite. This process
caused the breakdown of minerals such as feldspar, hornblende, and biotite, which
contributed to the formation of clay minerals like kaolinite and illite, as well as fluorite. And

lithium was incorporated into the structures of kaolinite and illite simultaneously. This study
2



provides a crucial metallogenic age constraint for the formation of the Jingde
hydrothermally altered clay-type lithium deposit and elucidates the genetic relationship
between fluorite deposits and hydrothermally altered clay-type lithium deposits. It is
anticipated that further breakthroughs in lithium prospecting could be achieved in fluorite-
rich mining areas in the future.

Keywords: hydrothermally altered clay-type lithium deposits, lithium deposits,

hydrothermal alteration, illite dating, mineralization process
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Fig.2 Geological map of Jingde lithium deposit
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Fig.10 Comparison of Li content in various minerals of Jingde lithium deposit
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5.3 fAF A Rb-Sr BAEL R

B eI A A AN L 2 T o R T K SR AN RN, SRS R LA-
ICP-MS #fi @RI Li & &, f)aikfe s Li HARIR /N 2 8 fE 2R MR A
(>50um) HAT LA-ICP-MS J5 A7 Rb-Sr 40 # (B 11a,b) o ARKIL5HT 60 55,
o, YRb/AoSr ELH A 0.4979-362.1729, ¥7Sr/%Sr ELAE A 0.7091-2.4441. A BdE(E
Rb-Sr 25L& R RIF R Ak R (MSWD=1.1) , EFL RN 84.745.3
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Age=84.7t5.3 Ma
MSWD = 1.1
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B 11 R4 R AL Rb-Sr SE 45 3
ab FFIARHE % LA-ICP-MS SEESH B ¢ R Rb-Sr B 4ELE A 84.745.3Ma;  JRIGHIE W 3; #”
YriERe: W-RFA; Kin-mIEf; Qz-A%E; Chl-ZRYEf .

Fig.11 In-situ Rb-Sr dating results of illite
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6.1 HEMRET FH LV MKRE LS Li BR £
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FRMETCRSEN Li S5 2HAFREAR TR R FE MBS, Hh
Li &8P (CIA) |« ALO; R AAIEMGES (B 7a, ¢ , M5 CaO.
Na;O. Sr ZFHA FMIEH (B 7d-0 , RUEMEY R P RE ST T ZITK
— A RPN, KA. Babk, ANAY%E Siv Ca. Na. St W Y K& i#, Siv Ca.
Na. Sr % CFIEH, FE LilEA, ERE Li #L0Y. STEESE L &2
1T 100 ppm, H A KA EERZLRIEVE T, B Bl i 75 2214 Li &
L EH U A AR R

BARH) Li 5 o A 3R B I AR AR R H L 43 N 6644-8265 ppm Al 5131-
7034 ppm, THAME WWR B AINA . RHCA S Li & & FE1KT 500 ppm (&

o BRI, WEARARET R Li 2R BRAEE = e A AR A R

Li 7E86 L0 W bl A I RAERES . RIS RIS CGEFEME D Gk
%, 2022; PEINSE, 2024) o 8N, WA Li AR5 AR TR 0 YRR T 2
JETE], T AR ) 5 % % gt AN 0% Y Li MIor A3 5), IRl A A LA-ICP-
MS 155 B & ot & AR 0Tl LX) Li R RIRAEIRE (Chen et al., 2022; ik
fEIESE, 2025) o ASVRHFFE @04 47 ) LA-ICP-MS 0 #ihE 5 B9, Li fIfE 5 T,
To s EAE (] 9a) , R Li EZLEBR REAALE TR L0 dd o 4k,
FiLYd Li AT AL S S &S ST 2 0HC (B 9b) , X2 T &85 Lyt AP
A SivRAE T B, APES SRR, Lirgt AT b, DURARFEN-PH (Lit
+ AP - Si*) (B, 2019; FEEE, 2024) .

6.2 FEFEEY KRN W ANREE R

A SRR, FEAREE ) Li FEWAEAER L0, S Li &0 e
IS TE] AR 1A B I ) . ASRBIE A & Li AR A 34T T LA-ICP-MS J5 7 Rb-Sr
SEAE, S5 847453 Ma (B 11c) , MR Tttt IZAFEERER T AR 1) e i
Ao B THE T FER (84.7 Ma) H5EMIIACEFE (~141 Ma; Z5@t4E, 2015)
FERRCN, BN A A B R A4, SRR WA B G & . E15 4
R R R B R E A B —aCa ik, IR K P Li 54 W8 ss (Kl 8D ,
R R R R A KT T ) — T AR o AL, TEEEARAT X AR B A A
(B 2b) , HE A Li S8R E (A& 1299 ppm) , #E—2 Ui Li fEA 1
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SRR R

T L DX AE G S A TR AR B ) P R R S b A T R (R 4,
2025) o DX b, WA X I K R DL ARGE , E AR i e Ik 5K T X R F [
WA IR S 8% 98+19Ma, TR, 2024) . Ub4h, £, FENK
BUSH WL AR S, A KEM A HE RIS (FARESE, 20100, HAH
IR S S A BRI R R BRI AR (Cne WL SCGE AT H, 8 A Sm-
Nd. #5472 R 8 80-90 Ma; AREI%E, 2016) o = A1 R+
IRRE A SR 48R 1AL AR, JFE 4 Li (A Wil —3 A B I #H LiO
TEFIZIN 0.52%; fF5R5E, 2022) o Z5 BNy, FEARARETRI DI R FEIIECHET
T MG R, EAT R R — XA K ARAE =)

6.3 HEMREY B LR

0 e, FEIEER 5 WA N R —RRAE R P, UL A E & Li F
SRR TG o A PR -G AT AR P 2 3 BH LR g — R e R
& (Zhao et al., 2023; Ueda and Sampei, 2024; Hong et al., 2025) . M, #EFg
M X AL T ACEPERCR I B (Lietal., 2019) o ffhis 5N 80 )= 60 R AR FH TR AL T
E LKA E K (RIET, 2022) o B &7 a RIRREEL, RS Liv F Y
AR AR —IRIRER TSR T, WAAT I Li 5 F &M Li-F 2564, {2 Li
B AIZHE (Yanetal.,, 2023) o B#E pH SUE SRR E PR, Li-F & -&4fas MER
ik, HRAEME (Wangetal., 2021) , LiT#EANBIE LY, F5 Ca2dd, BT X
S b R SRR B R AT R PR AR R R

TEVEIEHIX, & Liv F 55500 AR R 208 8%, JFE N AL Fa Andb 4 1n) W iy
Hr, SHITE R IN KA SR E K — AR BRAEA. NG BB Ay
WIS fR, K. Na. Cav Mg 50848 @ A L& @ e =B Bk . Al Siv K 4%
HAoy BB A S PRA SR LY, Li dEANBIRE L0 P dts b, TEReEin 4.
FIRF, F4 CatiZss, BRGEAN 4 (B 12) .

Zx BRI, PR R R S AR, L R B A . EEAATLAE: (1D
Li FEREIMERE A (2 Bl T A& A - ARG -50A, Li F
DR S IRIEE RIS A AR s (3D Wl I R O K — B RSB, ik
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Fig.12 Metallogenic model of Jingde lithium deposit
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