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

[Objective] Granite pegmatite type lithium deposit is the main supplying type of metal lithium in the world today. The development
and policy formulation are restricted seriously by the shortage of economic and available granite pegmatite type lithium mine in
China. In order to clarify the commonality of granite pegmatite—type lithium deposits, we make a prospecting prediction plan, and
delineate high—quality prospecting targets. [Methods] This paper systematically compares the spatial-temporal distribution, tectonic
background, ore deposit geology, ore body characteristics, mineralization regularities and ore controlling factors of granite pegmatite
type lithium depsoits in China, and summarizes the characteristics of lithium—producing granite. [Results] It is believed that the
granite pegmatite—type (spodumene) lithium ores discovered in China are mainly distributed in the west part, and the granite—type
(lepidolite) lithium ore is dominant in the east part. The post—collision environments since the Paleozoic are the main output
background of the existing pegmatite—type lithium deposits in China, and the mineralization setting can be extended to the
non—orogenic tectonic environment, and most of the metallogenic element combinations have the characteristics of LCT—type
pegmatites, and the number of deposits and resources are the largest in the late Indosinian. Lithium—producing granite is generally a
multi—stage compound rock mass in the same period, and its evolution differentiation is high. The granite is lighter in color, rich in
K, Na, P, F, Rb, U, Th, high oxygen fugacity, high Rb/Sr, low Nb/Ta and Zr/Hf, which is the most closely related to granite
pegmatite type lithium deposit, and it is easier to identify than granite pegmatite dikes. [Conclusions] Under the guidance of the
concept of "whole mineralization, absent prospecting", starting from the search for lithium—producing granite with a larger target,
"first prospecting, then optimizing, and mapping in the last", it is expected to achieve a prospecting breakthrough in the "boundary
mountain" granite where the secondary structural unit is converted from extrusion to stretching, especially in the outer contact zone

of wavied and tongue—like intrusive boundaries.

Key words: granitic pegmatite; lithium ore; mineralization epoch; Li—bearing granite; prospecting forecasts; "Boundary Mountain
Prospecting"; mineral exploration engineering

Highlights: (1) It is concluded that the granitic pegmatite type lithium deposits of different ages in China are mainly produced in the
post collision tectonic setting, they are related to the multi-stage composite rock mass of the same period. (2) It is proposed to
prospect lithium granitic pegmatite type lithium deposits with the starting of searching for Li—bearing granite, by “prospecting first,
then optimizing, and mapping in the last”, which is expected to achieve a prospecting breakthrough in the outer contact zone of the
"boundary mountain" granite.
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Fig.1 Comparison of number (a) and resource reserves (b) of granitic pegmatite lithium deposits in different mineralization epochs
of China (Data from Li Jiankang et al., 2014; Wang Denghong et al., 2022; Wang He et al., 2022)
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Fig.2 The ages distribution of major magmatic activities and rare metal mineralization in the Indosinian period (data from Liang
Ting et al., 2021) and the Yanshanian period in the Mufushan area of China (modified from Li Peng et al., 2021)
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S B TR V] (R 5L 4, 2021); c— P4 E-CAIE 15 5 S AE b A Al LB 20 A1 1] (B A% A, 2021) 5 d—RZLMINHERD [T 46 i £ i B
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Fig.3 Regional geology, ore field geology and deposit geology of major granitic pegmatite type lithium deposits (fields) in China
a—Regional structure and granitic pegmatite type lithium deposits distribution map in western Sichuan (after Li Jiankang et al., 2014); b-1-Geological
diagram of the Jiajika ore field (after Dai et al., 2019); b-2-Geological diagram of Chuanziyuan granite pegmatite type lithium deposit (after Zhang
Liping et al., 2021); c-Tectonic setting and granitic pegmatite type lithium deposits map of West Kunlun Mountains after (Wang He et al., 2021);
d-Distribution map of granitic pegmatite type lithium deposits in Dahongliutan orefield (after Li Kan et al., 2019); e-Distribution map of spodumene
granite pegmatite veins from 509 Daobanxi to 507 area of Dahongliutan orefield (after Li Kan et al., 2019); f-Distribution map of granite pegmatite

type lithium deposits in Mufushan area (after Liu Xiang et al., 2018)
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7, XK Z L NW—SE [0 15 K2 8 (8
214F,2021) XER FARATZRE, JFLIEN S
(227~195 Ma) PRMAR A A N E, HiEZ R BIE L
K4tk (ZEEERE, 2006), AL SRR A TS
BRI &L A KT A kiR, BA WG
PAZNLRFIE (7 EH A INT, 2002)

FHE R FE R ) )2 DA A T 2 e T
i R, A2 XAR AR s e DL TR0 AR ™
WEEL ., M EL AT R AL R AN 3, A
F ot AR TR E AR R
FEARWRYAE R, A8 B b Ik Bl 58 5 31 Ak
FEAKAF- B BT ) b 2 B =R A A, ARG ER
HMEI BRSO T £ AR, iR R,
WK T 285 R0 7 R 52 B T B i ) 1 2 4
i, AR R 32, O ik, i ek L A aik
B BCR L UK L AR — Ok | R A
(EAFLLAE,2021), WRRT HIAARKA SR
(fb) bk 378 2%, LAROR 3, o8k, 88 . HA T
WL E T KA 124 2%, BUBLE B Rlg R DL E
B KA 20 4345, 11 X03, 9., 104, 134, 154, 308,
309, 508, 668 8" ik (B L1 %, 2016; 1+ /N 7 4%,
2021), Hr otk X03 ki AR AL

X03 F ko T EH A AR (K 3b-1), I
HAIEE Y 3 km, PRIASAL T H R &4 KE
B0 AR b g, B kT mE A6 E i vE A
25°~35°, K J#E R T 1050 m, - JEJF 66.4 m, )5
ik 110.17 mo 2013 4, i E L SRL2EBERT 7= 5T IR
¥ AT L 2300 )1 | b 5 3 £ g — [R] 78 T 2R X AR Rl
TEJSE X B HIE T AR, XFTH 3R A X3 =% (45
X03 S) A K TR 5 AN B LIS WARKE £ 5 1k,
141 FFE ) Li,0 3 iR 0.8%~2.81% (S fh i

ik 1.61%), P15 15 T H Tl (B L0/
J7,2013) . JE gkt 45 5 WoR, X035 ik 25 A
(Li,0) % IF R 15 89.49 J7 t, Ayl K T HR 7 PR WA
(N4, 2021) 4

HHE R 25 255 i e Dk N IR s A ol i 2,
— e rh 3 & 5 AL A NG R S 2 (AL
4, 2021), X03 5 bk @ Ak B A6 i £ dib A ik ()
AINTTEE,2019) o BRIR BT R A MK A B
A A . A4, A RS A . A
A REEE . B A S A KA ERIT Y (M E
5, 2020) o HFE AR <0.2 mm Z M SR, 4K
HEER VAT B 25 FRAE, XO03 S IR AT R4 K 4 45
HIt(# 2), X03 FKMESA A T FALHA SR
B R, SRR A A IR o kB R E
0.20~0.90 m MY &7 A LA s (XTI 45, 20155
TALAE, 2021)

H LR X & U A A B 4E Lil Rb,
Cs. Be. Ga, Sn. P(f&{T £ 4%, 2020), B Ta<Nb 4h,
H At R AE 3 AR £5 4 Cerny and Ercit(2005) %1l 43 1Y
LCT AU A (Dai et al., 2019) . F R 18 5 46
FRERE R RS R DT AR R,
PN X03 5 k4 41 U—Pb 4Fi#%ly 223~216 Ma, 8
{1 U-Pb, F5HELH" U-Pb I = £ Ar—Ar AR5 45
Fwon, Holw 1EH — EAEZEH] 195 Ma e (E%
4142005, 2016, 2021, 2022; HB 5 W45, 2015; 115
B4 2018; Wang et al., 2020b) . D3 A& HA
A1 LU A8 5 A A bR Ab 22 47 11E (Dai et al., 2019; 2
TLIESF, 2020), H LR X AL <A A A R AR ED 2 i
9, PR —H AR s L FH S 4 25 Rk 14 A
FERT B, . a BE R A A IR A b J IR R B
Li il F, B, P}z CO, ByJE 14, 7E % = 0 i FE (700~

R 2 BEFTX X03 SHkEET ALEBHE (IREELTE, 2021)
Table 2 Characteristics of main ore types of No.X03 vein in the Jiajika ore-field area (after Wang Denghong et al., 2021)

SR HTT TETY

TR YRR I RFAE

I — SRR agst B A20%:, AF30%~40%, KA

WA BRIR, KELHR0.5~1 mm, BLAER7H

HIG 30%~35%, WRHCA5%~10%, H=f3%~5%
I — &R AR AN A 15%~20%, f925%~48%, MAEKA EEB—BERIR, —HKZ202~0.5mm, HKAAE
BT 10%~20%, K A27%~42%, H=EF3%~5% 2mm

T — SR M 3 e A B

= 7%-~10%

HMEF 16%~28%, F935%~45%, KA ML S E R EHT RFUIREE W, 3 =5 Bk — R
20%~30%, WARKAS%~10%, A=t g5 AT bR gE Kbl WL, — R B bk

BE, B2 TR LS5 BT R i

V& EREEAE R A e EEA10%~15%, A9530%:, K A40%:,
I AR 1%~5%, H = BE%~5%

HRIgER, K290.5~3 cm, K ATIAS cm
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k. IER . FRULTEA —E BRI (F 5215, 2021) .
4.2 KW HAZWLEY

FRVE BL— R LM — 7 2 Ik R— B i fh
mm e DX AE <A Al A T A o S AR B, © & B1
A 7000 A ARA K (AR R AFIZEIR B, 2006) . 1%
AT X e S T A T Rz B A B, A
WU BERIAT 485 km T 3K RLLMIRE, LT
TR NP oG 1 /3 B VA i o i N T O 174
Pk W , Hora 6o B0 R KA — SR LA B
FEVHFLIT 2L (2240145, 2019) , X2 354 15T
TR R A AR A BhA . FRE . K
A, B RECEISREANREE Ao D R IR R A
LR KA, =B ROBEE AR A AR
o APE PR | B s R S R R
AR A A A (R, 2021) o Wil i
DL NW-SE [a] B A i FIPE R 240 3=, g ik
KB o BV FL— LA 4 LA 8 20 e 1)
Ak T LR O R L LA e 2R A B S A
e AL = BUE B —BREVE P2 M L B
AL R A N =, KM — SR LS Wi 24 AR (U
MES MR R AL, AR ET KR
T E SR R (B, 2018; 2544, 2019) . B
VG FC— R LT MM — 7t 57 T B4 B o — A0 H A0,
™48 B R LA RM(Rare metal)—Fe—Pb—Zn—Cu i
T b (A48, 2016), 77 A BE 5 B AR AR
MVT BIEYEED™ . VMS BUER AL . 19 R 55 ALk
YRR KA A TR R SR (FAZE, 2015) .

RELTMINMEAE b A A e AV A T = L
Pr—RAMER AR AR R (B 3c), S0 fh i
R A RN bl B R A B R B
22 K2y 30 km G214, 2021) . HAT, © & B A
A Bk 124 25 (ZEALAE, 2019), 4345 TR LA
b RLIHIRE, RAMIMER . AZIF IR . R (F
Jeil) ( 3d) . 509 SEFEPE , 507 EHERT (T RUWE) |
505 EHERE (& 3e) S50 IR (L4, 2019; 21845,
2021; FAZAE, 2021) . FJBILAE A5 b AU IR
SAF 509 EHEVTHL, FA%AF(2021) %% 509 iE PP
BT IR R R K e L R 38 V 5 & 0 4
LSy

B K LLMIMER™ e LA b A it T
PRI DX b )22 F2 44k S o RE 72 o 1 K 2 (8. A8 1
FRK —WIKEA AR E, EME
NNE—NE fiil[] i &5 £ B2 BRRE™ Y, A, e BRAk
KE o FIRILE RS B A 16 5 A e Tk 2 80
AT R ETHNME AL 14 7 e AR S A 79 1142 iy v 38
A2 2 R (B2 4555, 2018; Wang et al., 2020a; T
A, 2021) . "X LRI 47 XL &R R
mha K, AR TR 2 8250 m. B 200~500 m AL
A, kAR 18] 10°~20°, T f1 66°~75°, £ 4 fik 1<
65~1230 m, F& 1.80~115.85 m, “F ¥ & fiz ( Li,0)
0.73%~5.47% (3 1 2: 45, 2018; F A% 4%, 2021) . -
G Y EE MG ME A ST, SR HA .
BEERER A L SRR BhA, ke EEA AR
WA, TN A Babk A A BERASE.
1 LA™ DX AR < 5 25 T ) SR IOk R K A7 78 B S
HIH P25 AN SE R AR 38 25 18] o3 ly, B — 1 4 kAL R
W ACAEE T X AP B 5 BRRE A T —1, -2,
-3 FrEg R -9 S5 ki

AT R 32 AT vh Ak = B K AR R
. SN TRAERE . SARA KBRS
AR R~ B K AR A T W (N R = A
BN A Bk, g ama(C o) ZRKIEKS
R, FREHR, FE BRI R S BUER S RIE(FF
Tk 455, 2015; BH/IMIE, 2018; 1845 2021) . “ Wi
A B LT A R R g At I H Rl 1 1 e L
UIRMER B R FEWRA T o B =R AL K E P
Befuhay R A24E, 2019) o KETATIPER™ HH Buf 5 15 3
BT IR 90—1 54 St bk b & 2 R AR B R (R
AKRIAE, 2019), A IERE RAR A bkt 35 A 2>
U A MR IRER (T A%, 2021), RITHIE
HE B S BIAER A o ArLL, FE LLAE A i A
R 5 R LM AR = = BEAE B B 3 U0 Y
R . RLMMEA R (] 2) B AT B A 8
U-Pb 43 K 214~212 Ma, A=t KR ASA
KA AT, (B4 /D 212~208 Ma Y45 47 U-Pb
AFIE (BR/NG, 20185 2555, 2019; 2545, 2021), 5
18 LA B A e AR kb 48 0 ik 1 4E 1
(212~208 Ma, Wang et al., 2020a; Zhou et al., 2021)
B LT A0 BT v 35 B R 0 IR 901 %5 (209.1+1.3
Ma) 1 90-4 5:(207.5+0.3 Ma)fib A ik H 4% 1 U-Pb
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5 FHE L AL RR R AR 5 A i

PRFFAIE

FHE LU AL b A A e AU DA B i X
W AR IR AR R 5 o B8 % B L A b b 34
7 S a1 (NG LY £ Bl W VA a7 182 S R <Y -
M B 45 A0 A7 04 VLR a1 B (2R84, 2020,
2021) o HFEALA R FAR AL TH ool TR K ERT
AP BB | BN b, AR ARG
HEERR, BER . EHRL EAESRRAR
filh G 2R o DX R T SR A s £ A TE AR 1) by T AR B
6 Ry, ¥ ZOB R R A PG ) R A Ry o, JC KR 4
KB, FHAERPLEEREBE, HBENLEE (2=
M54, 2006) o % B 111 46 b 7 A2 48 111 399 (158~125
Ma) 2 1952 2 AE 5 5 2, R T AR i 2500 km?,
FHFEAAR KA BABEKANRKA . B
FF KRS SRR A s KA
<5 DA IR B R B R A f e (KT TAE,
2021) . MZS[E) A, #E B L U A Bk B
AREB—HER TR, T EB, B AR,
e B LA R P g A R B D s T AR R
BB N KA AR A (B R4S, 2018) .

HEIAEGA BTl R ILm iRk
At — B Z2AE, B 55 B8 (18] 360) . R
PEB Ao 1 5 A o E 41E 1T LRI R A R AL A&
B Be B4kt ( 1) AT HE) Be-Nb-Ta # {k
W) . AT R #BAY Be—Nb—Ta(—Li) & 4k (1)
K RV B B AME il 1Y) Be-Nb—Ta—Li(—Cs) 71k
MW (IV) (XIFHEE, 2018, 2019; J& 95545, 2019; 2=
4,2021) TENSH 10 rh AL AR < B £
S H B R B A K A, dn b 1L 8 R
W ATHAREE 5 Sk, VS meRs b3
BEDVERNE AT 7= Y, I /D B 2 B S A DL 1 L 2 e
FET Y 5o, BRI ARG A & /> s

S

KA MRIE (Z2 0545, 2022) .

=LA <A A R A &R A AR IR
PR R 5 F 5 B 1L o 1A VG e AR AN Al iy ¥ RIEBE R
T2 30 . PRI R R R R
FE 106, 200, 204 F1 206 S4HE A7 H B i 2 bk
(18] 3b-2) , Za 5 I A Li,0 11276.1 t, BeO
3854.1 t, (Nb,Ta),0; 1315.8 t(f1 B} &%, 2020) . E
JUFE AR AR 5 S db o Bk SN v &8 % B
T 46 %7 47 SEEEA H o B A K, 46 Sk
RS A AR SR 2, AR B Li,0 f 242 0.12%~
0.22%, 47 5 IK-F- 34 5 7 Li,0 7T 3k 1.72%. BeO Ky
0.108% (=15 45, 20205 £1 BHEAE, 2020) o 3 5h, 1E
MR IR . ZEMOR T PRAUER WA 2 A & & R
WA o B A K AR, 2019), Horf 601 45
fik Li,O f07~ 0.181%~0.417%, “F-H fi i 0.299%,
AR Be. Cs L (A FRHELSE, 2020) .

FEEN SR RE R Z )5, 5 Bl X R oy KOF
TEART b L TH T RIS Sl 4 (67 R AR, 2012), Se )57
T3 A BRI E B, A3 IR T X 3 A4S
W B B A < S B 1R (225 45, 2021) o 2B—PBir
Bt BB B KB B (154~151 Ma) 538 60y 194
i B A 4 JRH (146~145 Ma) LA Be 4 32, Nb—
Ta ¥k Z (Wang et al., 2014; Ji et al., 2017; /7 1% %%,
2019; 22545, 2020, 2021) o 26 —FBL, DL bk
KAE K 75 (146~143 Ma) i T4 G S %R T
Bl AT 4 I e 1E F %) 32 B Bt (140~138 Ma), ™
i} T Be-Nb—Ta—Li(—Cs) #" 1k (Ji et al., 2017; X1 ¥
452018, 2019; Xiong et al., 2020; 255545, 2022) .
B BB, o B KA (125~122 Ma) ¥R T
FRTF DB A 7 Be—Nb—Ta ™ 4k (25 8 45,
2017,2021), W AFEA 4@ OUHUZ Ta) 7E A F B
PR DUVE P& SR PR AL T F2HL (X4, 2018;
FERAE, 2019; DT EAE, 2019; 20K 4, 2022) .

6 LG R b BT P

W [ RG22 BAAE 20 T 22 20 4EA0 T 5
e 1L ) BRI AE AR B AR i R IR AR
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TAEFAE B SR AR B IR L 4L B A
PR J FLAN I X BT AP G A 4 e R 2k
K, Won BTSSR K IR (E I 5,
2017; 225G W] 45, 2017; Liu et al., 2020; Z& of &5 45,
2021; XI/NBl4E, 20215 X1 =45, 2021; Li et al., 2022;
k4R, 20225 Cao et al., 2023) .,

TR UG b DX b 22 R B R e R v R B
F, PENBONERAE R A THCA . EBOE AR
A THCE, LN R = SR K s, =&
DI E i (22 7a 345, 2021), {H 2 Water et al.(2019)
AR R AR BT AR O AR U, AR R S
Mo DX i R AR U T R v
A 1) 3T 2R PG ]S A T A, P e SR AR B
AHMREALK A FEE MBI E S ERA, J6E
FER T B RCAEDTRUS 3R TR AL TR (46 1<) 2 10
DL ST B AR L AR (R AR JGAE, 20155 Liu et
al., 2020) .

55 R i1 (Bt i ) AL T BRI PO ), 457 F PU L A
B H BT E H B AR 29 193°07 i B2 HE 2
36 km 4bo By i b X H R 04 b2 Sk v B AR
AR R Sy RA R, R AH =
LR STHRAA H o EHE R A AR S A e
Fro CRIMEMEA RN 40 45, 22K ek
72 TR 5390~5581 m (1) K3 A (25 va 25 4%
20215 AR D445, 2021) o X BEAE A £ A ke K 8
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A M 301 38 42 AT 43 R AR B A — 4 2 A
> HORBORHE A B (5 355, 20215 &
2455, 2021) . W AN Y FE NS, AT Y
AAYE, MR A KA Aatk BARAafbE
A, BT YA REEST . A, 8a . BKA .
M AT A, 59 PFRES B Li,O &R 0.02%~3.30%,
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R L, 55 L R A A ek f 2E
WA HA LCT BUAT b U RRAE, BT & i 0 &
A1 SRR B U-Pb SEARLE R, OB
T 25.0~22.9 Ma(Liu et al., 2020; & 2 2445, 2021),
TEH = DR MR B (26~13 Ma, S48 0%, 2015), A
fiE FH e B SRR AR B AR P R U U R A A0

Tl JE B A TR €04 1 5 T Ak 43 S A i (28 v 3 A
2021; B 24AE, 2021) , - b XA i 5 ok DL
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(Liu et al., 2020) .
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71 MR ERENTF

A FRUR, A SCK- 516 < A S AV
FE R R YA R A PR A K . BARAE
s it B AT Ly T ) Ll — 5 il — R
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W SA, T E EE AL R A s B R
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A5 A B HE (Dai et al., 2019; 2545, 2019; Gao et
al., 2021; 7ML, 2021; FNCELEE, 2022)
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TN E AT IR DX Ak 2 R A A — A A L
X5 EMIE A HE R R B BRI Ty, #6
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Fig.4 Diagrams of geochemical correlation of lithium producing granites in major granitic

pegmatite type lithium deposits (fields) in China
a—A/CNK-A/NK diagram; b-La—(La/Sm), diagram; c-MgO/(MgO+FeOT) (molecular ratio) — (Na,0+K,0)/CaO (molecular ratio) diagram;
d-Rb/Sr-Nb/Ta diagram; e-Zr/Hf-Nb/Ta diagram; f~U-Th/U diagram; Data of Majingzi rock mass cited from Liang Bin et al., 2016; Hou Jianglong
et al., 2020; Data of Mufushan rock mass cited from Zhou Fangchun et al., 2019; Xiong et al., 2020; Li Changyuan, 2022; Data of Dahongliutan rock
mass cited from Qiao Gengbiao et al., 2015; Wei Xiaopeng, 2018; Liang Ting et al., 2021; Data of Tugeman intrusion cited from Gao et al., 2021

PR A -H KA KA FEE, WSROIt (K 40) W LIE H, Pl 2 sUn R4t spoe i fb oy
BB, XN T RARE AL B RXARAR, HS5HRARET XREAE TN
B ABASTERRASENT YEL, N sEHERAESFRECAER.
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Fig.5 Chondrite normalized REEs distribution patterns (a, ¢) and primitive mantle normalized trace element diagrams (b, d) of
lithium—bearing granite from major granitic pegmatite type lithium deposits (fields) in China
Data of Majingzi rock mass cited from Liang Bin et al., 2016; Hou Jianglong et al., 2020; Data of Mufushan rock mass cited from Zhou Fangchun et
al., 2019; Xiong et al., 2020; Li Changyuan, 2022; Data of Dahongliutan rock mass cited from Qiao Gengbiao et al., 2015; Wei Xiaopeng, 2018,
Liang Ting et al., 2021; Data of Tugeman intrusion cited from Gao et al., 2021
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