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Abstract: The spodumene deposit is an important type of lithium ore deposit, but it’s prospecting has been discontinued because
of its higher cost than salt lake in extracting lithium. Recently, the demand for lithium has multiplied due to the rapid develop-
ment of emerging industries, and the recovery of spodumene has become an important source of lithium resources. This article
summarizes some metallogenic characteristics of seven large and super-large spodumene deposits at home and abroad, and it is
concluded that certain particularities are always associated with large-scale spodumene mineralization. For example, spodumene
ore deposit of pegmatite type can be hosted within basic rocks instead of granite, gneiss, schist and other common host rocks.
The size of spodumene grain can be either coarse or fine in the pegmatite. The zonality of pegmatite veins containing spodemene

can be of good or not. The shape of the pegmatite veins can be simple or extremely complex. The metallogenic epoch can be old
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to the Archean or be new to the Cenozoic. The metallogenic tectonic environment can be a stable platform or an active Himalay-
an orogenic belt. In this paper, the prospecting direction of large and super-large spodumene deposits is discussed in terms of
the particularity of the host rock, the mineralization epoch, the tectonic background and the mineralization zonality and so on. It
points out that prospecting can neither be confined to the periphery of granite rock mass, nor taking the Greenbushes in West-
ern Australian or the Tanco in North American located in old platform as the only case. It can't only think about the complexity
of Xinjiang Koktokey, and oversight other super-large deposits whose size can be ten times in large deposits but in simple form
such as the Jiajika and the Ke'eryin pegmatite fields in Sichuan. Also, it can not only consider the traditional geological method
but also combine the actual situation to establish proper geophysical and geochemical prospecting models. As long as the specif-
ic problem is analyzed, the prospecting method is expanded. the exploration technique is used properly, it is completely possi-
ble to obtain a new prospecting breakthrough.

Key words: spodumene; large and super-large ore deposits; prospecting direction; metallogenic epoch; mineralization belt;

mineral deposit.
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1
Geological sketch map of Koktokay No.3 pegmatite vein in Xinjiang, China
LW R 2. 1A — BEB— AR A3 RO A A MM ER S . BB BB R A 6. AN A T A INIER S SR IN K A 9. M TN A
0. €0 4 8% 5 11 K By 45 ik 512, Be-Nb-Ta B {6 A5 i 4 ik 5 13. Li-Be-Nb-Ta-Cs B b £ it 5 ik s 14. 30 B S 225 15, 7 )2 5 16. T8 38 2% (604 5 k3 Bl

Fig.1

A7 4 1 25 T 45 (1995) 5 48 KA FIZE JE B (2006)

A b Y R B A 4 T A e e E A A
TR (P ET R L« i A6 ) i Z 23, 1996).
BT A SCHE— D SRR LR R T . (D) F B A
ML AT DLURAR G 24 1 8l — TC 1, 5 HeR e ik
R VBEAH AT A B ik 4 45 28 80 ) 0 R HL AT A
XS % LT B AR (O A AT Bl
CINYPEE Scd i e SN Sl & REN ORI A E
ANEFFNRIUK R RALRK A A BB LI T 7, L
EF IO (3) 0] 0] L = 5 Pkoh g E
PER T4

22 HEMIBEFHF=SHEk

DU T ER R R 2 I W e K B A T R 22— (&
20, S B A B 0% T R it A ak R R R I ) R AR AT A
7 5% B 1 R M A T R AT 4. 2011 AR, Hp E b
Jo VA A Ry R ] A A T VR e o A I K 1
5 o A Sy R X, 2012 AE7E 46 DU 2 4 35 X 3R
B Z 555 bk, ad 2013 4EF 2014 4F A0 RS, 25
Hodsg =5 bk (95 X03) B Li, O (3334334 g5
PR RIS 64.313 6 J7 t(H LB . 2014 4F 8 H 29
H 38D i it 2015 4 F1 2016 4E i iE— 45 T4E, H
B HE— P K CEB L RN 2013 60/ %
2014;Li et al., 2015).

R e/ LINE S =0t iy NN E DA =
RILGE B T 5 KIF R BRI 0 7R T0UHR 75 22 340 55 1)
AP ER R E AR Y (A
A1 5D B e Al B ) L2 A R G ik s Ak — A
SRS S A Harth A B AR S A R O L,

e [T S T AT G 3 5 A I

it

7 &

A\ Taxd

A & ik BTG P ik (2 AR S T L B

AA AT i Tk EIECES] (A -y a i L
ks B —m e 5 BB A L B (Twxd’)

CIMAMRAL T Be(Toxd') IR ARARS LBU(Th?) [ B2 F B(Tazh')

B2 D] H e T P O 5
Fig. 2 Geological Sketch map of the Jiajikaspodumeneore
field, Sichuan
B =5 Ik X03 A @b AR B EARAR 0= 0T R A5 ok B R
JUFN R B 5E(1984)

M0 L 2 AT 958 A% 58 728 19 oG Bk Dl b B (2 B 40 4%,
2013b, 2016a, 2016b, 2017; x| A§ & %, 2015,
2016,2017b).

HEERB =S kR AR =& R R AT, F



2248 HERBLY:  http://www.earth-science.net

542 &

)

AR
RV
EEERTE
\ S

\

3 PO AT IR PR b e B A 3L R A 1 DR b B T R
Fig.3 Geological Sketch map of the Dangbaspodumene deposit in Ke’eryin pegmatite field, Sichuan
2 D 1] B R R 4 2 Ml 2 ) P R TRT 4K 5 B BT (2016)

TS BUKCAR, IR R A — SR BRI B A
W k. = A 1) 30w b 0 P L A 25°~ 307, &
PO R K B D 1 050 m, Hb 2 R 58 BE 50 ~
114 m, B -4 B 66.40 m, ¢ J& 110.17 m. 4 ik
WAL Li, O SEH A 1.5% . i i 28 1k R 5 32,5 %.
B =T KR A — A~ W s R A I S AR Sy
M, B E AR A A S5 R B A R AR
PR K BE N T 5 mm K G R A AR
REEFIEEAK, SA% MK AEE, AafaR
AEXT A A W E R B0 Y s . A a] BB GE 2 A
PR ORI O AN B — A s i BRI )
TEAS S35 M L 5 B0 T BEAS TR = A0RL A 4 T U
PR Y1 fh 2 B R A A AL R L 3R R B =5 bk
R NI KB I 7 S A Al v 20 2 [
RS o B A 1T o AR A 1 PR 1) 44 R (R
A BT TT N 5L S TGI8 2 T DX 3 S o Y R i
FER) A DX A Bl 6] ] ] F6 1 IXORE A 4 B R
CH A 4ikE i A8 A1) o SISO 0 5 0
W IR 44 B A R SEAF 5 SE bR S04 B T S 2 A o
F T4 R SR B (R B L0455, 2017).
2.3 HEDNJIF/RERAZFERGMNEMN

AR R Al A AR A 4 @ T HAL T Y )1 44 v b
64 BT U L T AR 3K 800 km® 4 J2 T[] T FR Ak A 1) 8
MEA T H L N BA AL 11 A4S, o pa 1] 48 i
B3 &0 H 2 A A B SO R A 5 A

“PUNITAE 4 1 B2 K00 R A TR A R
2% G I BV A R o R VRS DT A S A B R
Y5 R 50.22 J7 ¢ (E EBEE4 (20141310 5, #H
MF 5 A KRAG R R R I TR R
AN BRIl B YA BRI AR T A B AR L U
dkgryghn, Horpse U N A e H R EE RS T
66 J7 t (333 M LA g ) MR 4 0O 1] 4 M 5 5 7=
A5 T & Jm A BRI S IR e 42 # Mk A7 BR A ] (2015)
8 TR L BT 7R R M XA A B A A A K BT IR B T
ik 2.6 km PLE L, 2R A6 BT HGR T L R
X Li, O B3 5t 58I I3 v 38 700 J7 ¢ DL b, T
B R AR X

AR DR R A 4 R T A R v R BT
(D WM SRR, AF 7= DR 3 5 B 5 (2) A% A oh
T RIS ARE ; (O EARKRE ; (4 HMEE
b JE SR A T He ™, AR R e T RE M R
(S HUBEE K. 5 H AR 0 FH 9 o D ) b TP 88 A
i 7 P RO B P = N S T R 5 D A A N N
T AR SR K4 1D W A L e 3 R 0 i e, 28
o128 98 A I RE A 7 bk e AR X B & B9, T IE
2 DAL Ohg RO YT 1) g L gk 2 SR A T 5T Y A
FE I EA AR RBE (B 3) L 83k D B A Bk
2 H R PR Y OB SR H AR R SRR R A S
2.4 EXF IR

RISV P A A AT A A 437 T P S /R



512

FARLLAE IR T A A R B R R A T R Y R R S R T 1 2249

[J] ]z

I

Tl

[ |mmmmesmmns
bt a

| B

i

b

AL

4L

Fig.4 Geological plan (a) and sectional drawing (b) of Greenbushes pegmatite deposit in Western Australia
1R A i s 2.0 B e 5 346 I 738 R s 4L AR R RLRE A7 TN 755 5.0 TN BB BE A B R 7 5 6. BE AR 4 s B Partington er al.(1995) (%4

i< b R 7 PG A S E R R LD DA RS 200 km Ak A A
FIRAE FAE X R BRA AINA R N A R A A
A e A B OB SR AT A Ik R Sk A DK ORI AE i A K T 2
(B O A A BB A R a i
AR A BT S A0 A A R K
AL R IR T R BLAE . (Dl &z R A L fly
R AR Z —. AR O Kl
(2700 Ma) , 5405 F5 fh 5 19 W0 4R &5 b F LS 32 4R
A K(2 527 Ma) 5 (2) fFLEAF &b 5 1 FA08 1 7%, B At
W E=DA P, 27 Ga A A BIA 25 Ga MG
1 T RO T RT R R O A R
67 (2 2 430 Ma) ; (3) A LA™ I 1 A48 9% L ml i) 4
IR A A KL AR £ O HL AR R I AR T
7 A 30T (245 1100 Ma) F B 1% A B0H™ 5 (4) 36 4= 10
IAARAE TR 15 1 55 3 RO IR, B A AR R I R AN 1A 5
Gy 7y 2, B K (&0 B . Hob

VR R R 24 o 1 AL 0 R — 2055 (6) 43 M R B
Oy Gt AW, B E TR TE A A A
AR A A b R AR A R Y R
AW A, A Li,O & & on] 38 5% (Partington
et al., 1995).
25 EBEHFHFERE4E

TERE AT 5,20 km - B 42 4 37 (Kamativi)
S AR A DL — RS R R A e
XAy K 50% ~60% . A 10% ~15% . =~ BF
15% ~20% ., £ ¥ &1 5% ~ 10%. £l i1 ¥ I & h
100 Mt, 358 0.28 % (FH24 T 0.28 Mt 4).

BRI R R R B . (D 5 8 Sk AR H
“IAR”IZE XA 20 42 60 SENE1E M B0 X
B, JF HAAAE R H0 5 8 SR 587 10 52 48] R e
R AR AE B i AR O A A P X R A 26
LT ET AR ST 5 E BR8N R



2250 HERBLY:  http://www.earth-science.net

542 &

Kamativi
I e
e

A ik B
E 800 ——— 500\
= m
% 600 )

C & D
—~ ’h/—“
% 800 -/\\
2 600

5 H AT 5 S T R AR AR A 0 PR M BT % ) T e 5 T 1]
Fig.5 Geological plan and section of Kamativi spodumene
deposit in Zimbabwe
ol A= 854 2016)

RIS TR R Z 8 (EBL55.1999); () F
BEFEA A& M AT o AR B R IR AR AR S B IR A i
aHHERA R AT RN PO AE 1~6 m, K
ST T B JE I 204 1 km (3) PR (K] 5) 5
DI EA S A a A —E 1ol v B A
TERL AT i W AH B B — S B K A AR T
Z oA 0y AR P ZEWEA“4F 7 (von Knorring and
Condliffe, 1987).
2.6 FE TR AET & HTIE

(N RE R A A SR B el 1 E il P
BRGTIRAS B RO HL A 7 AR . B SR I B Ml B A K
FURIF R 7 RE ST 15 iz X A A B &
S A e ) A R A (H T e R AR 2D S T B
B Ot (82 155, 2006).2007 4R HEAT T W1 946 Z 05
7E 2009—2011 4F ] , 6 [ M 5 I 25 &) i & ZATAE
AR DT R T 2R LM E RGN T %
e AR W A9 7 X AL 5 E 2 vy 48 85 1L 1 (Pasgushta
Pass)., 1l & fil /R (Drumgal ). T I 4§ 72
(Jamanak) WA ar 27 B0 R S5 HE v, i 387 oty 7 3%
BR3P A1 s DK GER IR 70 mL, L O &
O 1,96 Yo FEMA T BB b O A 4k 20 m BT
) Li,O F &k 2,14 %. Al 5 00 37 b #r3% w R
100 m¥E B LA AL A i 105 J7 ¢ (British Geo-
logical Survey, 2016).

BA =  0F 30 o 30T B ROV A R A R R v R
H (DA Z R TR R A RGBS 52 BUs
SRR 2 (Laghman) B =2 A Z 5 1R B2 K 5
rh BT LA DL 30 BRORE A o T e 4R R A R
N G 6) 5 () PR ZFEAL. JE R4t 2% ik
Tt DL T 45 b B9 5 o 5 150 A SF 22 L (ELIDF B 25 3 B9
A DU PR BE 5 () TR 28 2 FE k. InAE I BE 4
F T SRR A B2 2 R L TR AR (A 7280 7 T ooy
PR RS Hh o T A B 1) 3 e KO A 7E R
L, SEZAUBA AR s (O B B AURT L (B AT BB 22 T it
Z WAL 5 A e B R E R R T
b AR A2 AR 3 A R B
2.7 EEMEHWL

#4214 (Kings Mountain) £ f 5 77
(A s v N P B e | A 1 3 NS 1 I S 4
45 km, 5827 3.2 km , T LY 150 km® . X Il f7 %
RUIBRVEBUR AT ka S n e B e
BE R E MR R A DL R e KA SRR FITARVE N

[ mme [ ] wws
] DZAR 18 s oc e
[ | umennmn=m [ /]| azu-ameswmnmnns

6 BRI hn E — 22 A e H S IR

Fig.6 Geological map of Nilawe-Kulan pegmatite field,
Afghanistan

M4 F Rossovskiy et al.(1977) ; British Geological Survey(2016)



912 FARLLAE IR T A A R B R R A T R Y R R S R T 1 2251
f#
fi G
i Sl ———
B &R o
A —
J 4 // i
), # L S [/
Vird
i S i
s, &40 B
L

= o=
Ey
\g?{

EEXWAs e HARA )

Bl 2 &3 E3+ EEs BRe [17

B 7 EEL R 2 kg8 4 Wl A ARG X 8 b B T
R A

Fig.7 Regional geological section of Kings Mountain peg-
matite belt in North Carolina, America

L& & Yorkville £138 ~K % ;2. — & 5 (7) Cherryville £13& — K

3R I 5 4L B R Y A B BUA 5. 45 i KA 5 6. 5

BRAY K L REJE A 5 7. R A R R s 5651 H 22 85 55 (2016)

JE AT R AN A K T RCIR BT AL R B Y
KRR A 45 e )2 (L 7) A8 TR RS Y & 2 e I Y
i BB A AL BE 7 560 1 7E SR 1R R LA A A e
S3 AR TR LA DAV #E BT A 80 17 22 bt

ST (AR A A PR A T A6 2 ok 40 M B 35 ) v
IR 22BN — RPN REBCEAT 0 Ik 21 6. 7E %5 (0]
LA A S A A K AR R E AR
&AM AR BE R 0k A
(20%0) . A B (320 K A 2700 M A K A
A4V =B 6 Y A k. fl w4 £ 2 A8 A,
A GATE A AR ) S R 5 A A R i
AR, LU R A7 5 B 20 %6 Ok P8l E A, I 4 Ay
Li,O & &2 1.5%. %A 40K P R 98 4 5 A 1
Li, O ittt 29— B 5 Wi LR R R Bl - (1) 7= iR
BER BIEAEZHA T KRBT T ot A1
Jr B AFLE 4 JEE B AN R 5 o K™ T R TN R R
WU R A AR 7 i B A (OB KBS E
Z% TR AR b o K S AROIR AR B B IR
P KB NEOK B | T oK, B KR B35 130 m,
(EVNERR R T WU S RS0 & N (EB 2 =/ S T
FEARAE K 5 (3) 45 &b 5 bk 4 B 49 4 A e AR & 2% 5
DA S A A A3 1 TR SR A B A AR ) B A
5 S A A s (O KA R s AR AL, B A
ARE A FE AN, LUK A6 R
Pepgt =™ s (5) w7 ik 1] B 4 ffi B e T Ll SR Bt
TR IR GR 2 km B BT AR E 9 41 R R 45 F
P& ATH T I A8 Ak 5 (6) Bl A ol A% BH 8 HL 35 LA BR.
5 b A KBE WLAT 29 0.5 m S B9 AR 47 .t AR

il

IO et e
MEBMTIH K
B8 bR 2 kg4 7 £ 5 A B b ST 12
Fig.8 Simple geological map of Kings Mountain pegmatite

field in North Carolina
I Kesler et al.(2012) 2%

B B IN AT 5 A RV K A 2H R ik BE L 2 o B A
M AWK EET (Kesler et al., 2012; % &
{54 ,2016).

3 AR

3.1 B X

JE A A RV AR T IR ATE
TR M 3 A5 T 7 AR AR A BR A A H B R X
PR AL A (] B e o G v i R A R 2 < BB AT
AR RS M X, A TT DL B 3 Bl PR AR R A i
Ly (P& 9) o v R K A0 8 K R B 0 7 R A 6 1Y
FEXHA .



2252 HERBLY:  http://www.earth-science.net

A2 4

ngga R
mmm
B O

|+ [ ]s P& s (7

9 AR IR S A g A
Fig.9 Sketch distribution of major spodumene deposits in the world
1T FE R 20 b 5 5 200 L AR ey 5 3.0 UG — BN SRE Aty s AL AR AR At 5 5.8 T RDRERE Sl s 6. R AN A TR 5 7. E AN A R0 XA

ZAEHL B B AT SO A B 5K Y P4 R AR T
I R ACAC AR — B R VY ) 48 BE SR AT R LB R 3
ANAZBEPL, RBOH Y T X ool 56 1518 4 4%
WA A E. AN EE RS A &R
A6 b b . A A e 1Y TR AL 2R M BT AR I O 800 ~
1 000 Ma. LR (9 BHREFHRE A1 2 36 7% (Manono,
VRN i i) B B A

HEAT S — R AR o N T AR o &
A A3 A AR T B G A — E A 5 R
JE N AT G B AR B A A T A R TR =R
T ETIRZ —.

PO KRR PO A 4 2R A X iz X 4Gk E i S
7 1 G S v I v A e o o DV U L B
B ML 5 A

L% N R X NG SR E A it
W) O RNRR A 5 JE Bt e M e e — R
AR T R 4 7 R R s R SR S R R
Tl AR

PUR KR B R BV 4 — R R i BT XL X
J& VE A 5 ) —ER A, B R R A
By 4G BT A N L Y KR RS MR A A
fdd B T AT € R 2.

I R M i ] B DX A R b P
FHEEAOFBMA S A — EET LK H

a7

T K H & IR JEAT — Je Bz ST LT X A
FE KB R AR AT IR Z —— 17 e 52 i1 38 #}
(Tanco ) A T PR, AR VBH R LR I A1 4.

52 [ BT A o7 32 W0 a5 A R 2 ok gl i gL A
B T 7 527 K8 A L T G AR O ) W A AR R A
R e B BIAE R 2 ke g il A 9 LA A R A
e E.

[ [ B R s O R VA R oS
S T R VUV Y 5 22 R VG ) A R A A T SR A A
P A KPR H BT R £

HPOIE %A 2 AT B L BT S D A
BT, BT ARG 24 A8 PE AT 1Lk AL 5 >4
KEFE AT A Li, O if st T ik %) 213.4 7 .
HA A AT HT RS 105 7 1R 2,14 %) L ki
TR 25.3 T3 tCA e 1.38 % ~1.58 %) \ B¥ T4 78 45
T3 G 1.83%0) L R ATy 3% 12.4 T7 oG L
2.2%) WA EF 12,7 J7 t(EA 1.46 %6 ~2.10%) . 4
HIN/R 13 07 B T8 %0 X b 7 8 & 4R 4 R
B B R AR PRI E AR A VK
PROMEAT B

BR B A KRR KRR A 8 IR B 43 A 76 K
O B LA XTI R AT o A e T AR A
R A v L 38 AT LA B TE B AR AR A s LA s R



512

E LA S A KB R BN BT R B R R S T 1) 2253

T8 e B P LR ARG R B T U] Y B R
W AT R AT Z A AE V5 i AE AL i A L
L Je i F L 70 B 45 PG R Bk A R £T A0 e 4
TE B 5 A 2SR AT X [ R A R A 0 L, 2
SR T — SR G R N R R T R
JR AL S B
3.2 B ERK

PRV R AE 25 A b BT AR S4A 7= 1h ORAY
EFH A B BN S S T
B A 5 A L BB (IR R AR 2 850 Ma) , i IR
SRS B A A X — I — B A F R
T H S LG S8 g K M JE /YR e Se 1 R
FWIRIE T 2 600 Ma, B85 Ky A7 URH A 76
AT E R SRR A R TR, 2
FR 20 thad 80 AR LLK A& B J) — N FE R AL ET
PR B 5 0Ky o 48 B e SRR T AR G R R
i & S A A T T AR IR b S B, A
A1 [R5 2 b B AR I M 1 900~ 2 200 Ma. 2 [ Fa] i 4z
B3 1L H i A db A B T 375 ~ 265 Ma Z ]
%) 7 VG 0. e D A R R L A R A BT R R
Bt ny a] A B =5 bk, BT ER SO — el (CF
BT 45,2002, 2005).

At e T 1) K R R AV A 7 IR ™ F Bl
AR AR 2R AT L D, IR B R A 4 JE AT oA
BN T s o, 8% B3 (Nuristan) #i A 42
J& A E AR DR R A 4R AT A e TR T AR
L ESE A A T E R LS R s R
A G O AR 154 ,2006).
33 BAWESE

BOREATHT IR AT DL T Kl i AR B — S i IR
A L L T AR R R A AT DL
Trh AR B A R T DL T 5 AT R O
AR A 78 1<) 5 Can B 3@ BT /R 28 19 112 5 ik A
JIAT IR PR HY R A9 38 4 BB K B O » 7E
G5 fb PR R 78 BT i R k25 /b L AR SCA R 7
A RAEGE KAV A 0 K E2 7 T HME S L
Jor 55 A5 ) AR 45 BT 728 Joit 2 v L X A BE S PR A 3 T A
T ETE K V5 7 A R SRR, 53— T T AT g
AL E R e T SR A R IE RN S 5
o R AR BONE S T ) B ME LA B A B DL 2 TR AR
BT Y R S =5 ok ) Rl e o A A B R — AR
ANH 5 em, B K B S Z W BR L AR A,
R 23 B 0 S AR 1Y 5 e 0 A T ik R 4
R w2 L

4 R4 7 1]

b AR R R R TR A IR ) — S AR B P X
i 5 R A e R ) H AT B S

(DFEZA b B A R A 5 BT A s AL,
4 i 5 Y Bl AR 2 A e (FE R EE AN B A 5 A
fm o S 45 B A B A 5 S A T A TR A 0 B
AR 2 B AR IS AL TR A DL S s
Ko 7 AR AR A R I B e BB S AR SO e
Bl AE AR {75 EE A

()FEZS [A] b BV 0 R BE AT DL 37 1 51X
o AT DL IR AR A 3 Ly, AT AT A T LA Rt
FIMEE R JE T RS b 7 0 PG WA A% AR A A
A hy BT RE AR 1) J B 1. 3% ) b 5 1T AR /DN, E A A
Ly A T AR A I HG 2 R v D A A L Y
A T AR L o 3% Bl e AR 1/4, DT AT R K A
Jr B A IR R 2 ).

3 TE[A] b o BEOME A PR 09 LA™ s ARy
B A A, U R R E DL 2 e I i 2 87
AL AN Y R 3 BT O TR B R B AR AT DLAR
L AR A ok e B B A R AL b SE
AR B B A T PROE BT Kb i R oo o, 3 4
Wil @ Tl AR (B X PG H Cherryville A 3%
KA TR AR A 375~265 Ma) , 1 [5)1] 75 158
ST R 2 A A 0 IR =28 BT R A AR BT T
(R ERORE A B IR B BT 07 A AL A= AR A AU
A LA B B R TE S IR B i F e &t 7oK
O L AR,

5 R SR BR AN Ty

e PN DNICE RS R R 7 S B )
VI R SR AR L XA BT
Mo TR AR T AR A X 4R B B R L i T
T R B

(D ZFA. BT R AR R S8 S b i 1 722
Bt ZAh i T EE B R A S 4R
AR NGRS N A M A AT DU B 6
PRl T EL 2 R 2R R R B A A S 2 v [ ) T T
FETE L B 1 B0 A 307 vy S0 B SRR ) S A R b A A
5 [ A B L B A7 A ZE R A A IR A A R BL AR L X
— NG R R S BB Y.

() Z 77k A Fh A BB M 0BT IR I 4R, 52

e ==y

P
EZN



2254 HERBLY:  http://www.earth-science.net

J2 ML RN 53 ) P S 4 b R A | ERD R 8 L
7RI M. P E T R Z L - B SR E
25 EL A ] Ff A AR AR T A M R R B R AT T
A AR RS B T WA 07 ) R 4
ANEXE 0] AT WL, 7E A 4 E A B R R B
PRARW Am LR R B BT L B B A R R
W e AR g B R R S A A0 B AR B R 4R e b
PROT VR W A R o i o L A A R T i R B A
Al R L R TP SR B B R R 4 R Sk O
SER 17T 308 A G ) B K M AN, — AN SR
WA X FEERNN G AR AEYE L S5E
AR RS 1 25 B L AN L T AR A A R R
By — B U A /N TE I R L LS T R L
PR IR S H L DL E TR A R W T k5
BRI RS KT R B R 2 A LR 1 b Bk ) 28
RRAEAY A0 DU 1| RS RBORE A 0T IX I LA 5 A AR B
PR PRGBS R B4R f i 7 Bk v oS & A S
5 i A H B R 28 4L T 15 630~21 380 Q » m, Fi 7%
fEF 1 800~5 200 Q « m, % filh 47 45 £ F 4 460 ~
6490 Q « m, PRI R FH FRL 3 AT B8 o v BEL AR X T Ak
WA R UL, 07 Ak A2 AR LA S 17T A & 2 1 2 2 s BHL
AR FH X — B AR [ 2 A R RS BTy b T T o L 1Y)
Hidh s bk R =5 o 6 S5 B A & i, 7= T # IN
N — B AR A KORE FRLS DY, A DN B A A
R, 2 B AR SR UE A R B R
B, 0T 7 A AR S R DU SR I AR R R B
JEAR A FIAE Wy AR BT Oy i AR T S R (fR
R EE,2017).

) Z BV BR TR T & A AEZ Rk Z 50, ik
WS WAEAE Z i A A 7 T B T U6 S L
A5 1) B TR A IR PR Bl R e Rk i
T AR 5 T B R L e R R X
BAC IR GERE 0 IR K L ) R it A 2 0 i F 1 1k
PRI LA 7] BEHUAS B A BEAR AG 51 L (/N EE 491 R Y
IK R UUAR A IN 5t 25 JR AN — 7 R P O 5 X 2, AR 4%
AR BE A RERE, DU A TR AR R A T Y
AR S E X EP SRy HIEARM T a2,
1M SN L E = A HZ B KR L &5 =
X R e B TR 4 A X, JF A B B A e
14 3 5 25 1 (181 10).

6 4EiE

(DI B e 3k Bl A AV A B IR Skt

5 ) I S N S i |

153 16 23 27 30 34 37 43 49 61 73 85118 ng/g

B10 i VY R R Y b R AL R
Fig.10 The geochemical anomaly map of Li in Western China
8 4 2 4 5 (2008)

FAEW Bl 5] LU Z R Z R0 4 AN R BT 48 4 2
7 RAE AR A TRy R AR
L 2 A )RR R TR A A T R, v [ Y AT AT 4
T R RORISIE B4 A MR AT A1 L BT T B4 e 38 oty 37 3 B 5%
] A 4 307 L, B Bl M A L B B I o T
R R FRAT L FE R e A R R R AT IR ()
BLJ7 ] AR N DL BE AN REHE SR

) FMEA A IR A I 28 A3 A AR Tz Y R
B 7= AN 23X 5 BE 2 4R B I S [ L B 4
W7 AR F 2 AR R B AR R AR AL
TCIE A8 5 B 1 b 5 XIE 2 06 s Y o LT, TE i
S ORI 2 B A AR BRI A S AR D7 1] T AN 4
Je T L 5

(O b A 546 B 7 78 T A A LA 45 & 5 A
W AR s N 2, DB S EE 22, ]
R I Z AL A YR X o B
W) KN TS VB5 4 55 J7 T D531 PR kG, 8l vy —
ANGE— 1) 2 DU T 2 v ) B A R N B Y
e B2 A XY 52 B b 5 17 0 1 & AR ) R
LR Hr, A e A B TR0 R 6k

b LR K B R AR LR Y L A
BELAZRTEZERARLEHRRT ERALE A
AR S A, T MBI IS E. de 2T R
AT A% L R kR, TR AR b 1R B B LR
R B E) I AE) AR E E) BRG] X i e T
R BREFE FERE FAEEZ ZRFHRN
Mg P ERRAER AR FEL IR L



512

E LA S A KB R BN BT R B R R S T 1) 2255

A RASSU B E RS L A E AR R TR AR
AB T BRHAF RS = FRARITIGEHE LR
A GHER LG AFEHEN EET KB TR
AEF G EEE BE ELH T EWN. &
AN FFAEXERAW KA . Hi2H &M
RIXRSRFERG I B B, 015 ERERFE S
Satit REZRFFT@AMA H T AL R LA P
BA(RAMF)I BB LT AFHERGE T, R
B RS — F B

References

{Discovery History of Chinese Deposits ¢ Xinjiang Volume)
Editorial Committee,1996.Discovery History of Chinese
Deposits * Xinjiang Volume. Geological Publishing
House. Beijing,105—109 (in Chinese).

Altura Mining Ltd, 2016.Kairos Minerals forms Joint Ven-
ture with Altura Mining for Wodgina East Lithium
Project. http://www. mining-technology. com/news/ne-
wskairos-minerals-forms-joint-venture-with-altura-min-
ing-for-wodgina-east-lithium-project-5681482/

Birimian Ltd,2017.Birimian to sell Mali’s Bougouni Lithium
Project. http://www. mining-technology. com/news/ne-
wsbirimian-to-sell-bougouni-lithium-project-5709235/

British Geological Survey. Minerals in Afghanistan. http://www.
bgs.ac.uk/afghanMineals/docs/RareMetals_A4.pdf.

Dai,].J..Wang,D.H.,Dai,H.Z..et al..2017.Geological Map-
ping and Ore-Prospecting Study Using Remote Sensing
Technology in Jiajika Area of Western Sichuan Prov-
ince.Geology in China ,»44 (2):389 — 398 (in Chinese
with English abstract).

Fei,G.C., Yuan, T.]., Tang, W.C., et al., 2014. Simple Divi-
sion on Pegmatite-Type rare Metal Deposits Ore-Bear-
ing Pegmatites in Keeryin, Sichuan. Mineral Deposits »
33(Suppl.) :187—188 (in Chinese).

Fu,X.F..Hou, L.W., Wang,D. H., et al..,2014. Achievements in
the Investigation and Evaluation of Spodumene Resources
at Jiajika in Sichuan, China.Geological Survey of China ,1
(3):37—43 (in Chinese with English abstract).

Gu,C.H., 2014. Metallogenic Regularity of Spodumene Deposits
in the Closely Spaced Pegmatite Area in the Southeastern
Keeryin Pegmatite Field, Sichuan Province.Contributions to
Geology and Mineral Resources Research »(1):59—65 (in
Chinese with English abstract).

He, J. X., 2015. Lithium, Annual Review of World Mineral
Resources. Geological Publishing House, Beijing (in
Chinese with English abstract).

Kesler,S.E. ,Gruber, P.W., Medina, P. A., et al.,2012.Global

Lithium Resources: Relative Importance of Pegmatite,
Brine and other Deposits.Ore Geology Reviews »48(5) :
55—69.doi:10.1016/j.oregeorev.2012.05.006

Li.J.K..Zou,T.R..Liu.X.F.,et al.,2015. The Metallogenetic
Regularities of Lithium Deposits in China.Acta Geolog-
ica Sinica-English Edition,89(2):652 — 670.doi: 10.
1111/1755-6724.12453

Liu.L.J.,Fu,X.F.,Wang.D.H..et al.,2015.Geological Char-
acteristics and Metallogeny of Jiajika-Style Rare Metal
Deposts.Mineral Deposits,34(6):1187—1198 ( in Chi-
nese with English abstract).

Liu,L.]J.,Wang,D.H., Yang,Y.Q.,et al.,2016.Metallogenic-
Chararteristics of X03 Rare Metal Vein in Jiajika of Si-
chuan.Journal of Guilin Univerisity of technology »36
(1) :50—59 (in Chinese with English abstract).

Liu, L. ]J., Wang, D. H., Liu, X. F., et al., 2017a. The Main
Types, Distribution Features and Present Situation of
Exploration and Development for Domestic and Foreign
Lithium Mine.Geology in China 44 (2) ;263 — 278 (in
Chinese with English abstract).

Liu,L.J..Wang,D.H..Hou.K.].,et al..2017b. Application of
Lithium Isotope to Jiajika New No.3 Pegmatite Lithium
Polymetallic Vein in Sichuan. Earth Science Frontiers .,
24(5):167—171 (in Chinese with English abstract).

Luan,S.W.,Mao, Y.Y.,Fan, L.M., et al., 1995. Rare Metals
Mineralization and Prospecting in Keketuohai. Chengdu
university of science and technology Press.Chengdu (in
Chinese).

Metalicity Ltd,2016. MetalicityAcquires Fortescue's Lithium
Portfolio in Pilbara Region. http://www. mining-tech-
nology. com/news/newsmetalicity-acquires-fortescues-
lithium-portfolio-in-pilbara-region-5703012/

Nemaska Lithium Inc,2016. How to Profit From the Boom-
ing Lithium Markets, Available. http://www.nemaska-

com/assets/documents/docs/Nemaska %
20Lithium % 20Corporate % 20Presentation% 20 April %
2019%202016.pdf Caccessed on 09.11.16).

Partington,G. A. » McNaughton, N.J., Williams. LS. 1995. A

lithium.

Review of the Geology,Mineralization, and Geochronol-
ogy of the Greenbushes Pegmatite, Western Australia.
Economic Geology »90(3) :616—635.doi:10.2113/gsec-
ongeo.90.3.616

Pilbara Minerals Ltd., 2016. Pilgangoora Mineral Rresource
Jumps 60% to 128.6 Mt Confirming World-class, Long-
life, High Grade Lithium Project.http://investingnews.
com/daily/resource-investing/critical-metals-investing/
tantalum-investing/ pilgangoora-mineral-resource-

jumps-60-to-128-6mt-confirming-world-class-long-life-



2256 HERBLY:  http://www.earth-science.net 42 4

high-grade-lithium-project/

Rao,K. Y., 2016.Geological Feature and Prospecting Direc-
tion of Dilaqiu Lithium Deposit,in Maerkang, Sichuan.
Sichuan Nonferrous Metals,(1) :54—58 (in Chinese).

Rossovskiy, L. N., Chmyrev, V. M., 1977. Distribution Pat-
terns of Rare-Metal Pegmatites in the Hindu Kush (Af-
ghanistan). International Geology Review, 19 (5):
511—520.doi:10.1080/00206817709471047

Rossovskiy,L.N.,1977.First Find of Pollucite and Its Crys-
tals in Afghanistan, Transactions (Doklady) of the U.S.
S.R.Academy of Sciences: Earth Science Sections 236
(1—6):157—160.

Shi,J.F.,Li, Y.Z.,Jin, Q. H., et al., 2006. The World Mining
Situation ( Asian Volume ). Geological Publishing
House, Beijing,360—376 (in Chinese).

Sichuan Bureau of Geology &. Mineral Resources, Maerkang
Jinxin Mining Ltd.,2015.General Exploration and Resource
Reserve Verification Report on Lithium Ores in Dangba
Minging , Maerkang County Sichuan. Sichuan Bureau of Ge-
ology &. Mineral Resources,Chengdu (in Chinese).

Symons, R..1961.0Operation at Bikita Minerals Ltd.Southern
Rhodesia. Bull. Instn. Mining and Metallurgy . 661:
129—172.

Tang,G.F., Wu. S. X., 1984. Geological Research Report on
Jiajika Granitic Pegmatite Lithium Deposit in Kang-
ding, Sichuan,1—104 (in Chinese).

Vikstrém, H. , Davidsson, S., Hosk, M., 2013. Lithium Avail-
ability and Future Production Outlooks. Applied Ener-
gy, https://www. researchgate. net/publication/
236734286_Lithium_ Availability_and_Future_Produc-
tion_Qutlook.

Von Knorring, O. ; Condliffe, E.,1987. Mineralized Pegmatites
in Africa. Geological Journal .22 (S2):253 — 270.doi:
10.1002/gj.3350220619

Wang,D. H., Chen, Y.C., Xu, J., et al., 1999. Discussion on
Associated Deposits_Example from Changkeng Au de-
posit and Fuwan Ag Deposit, Guangdong. Acta Geosci-
entia Sinica »20 (suppl.): 346 — 350 (in Chinese with
English abstract).

Wang.D.H..,Chen, Y.C..Xu,Z.G..et al., 2002. Metallogenic
Series and Regularity of Altay Metallogenic Province.
Atomic Energy Press,Beijing (in Chinese).

Wang,D. H., Li, ].K., Fu, X.F., 2005."° Ar/* Ar Dating for
the Jiajika Pegmatite-type Rare Metal Deposit in West-
ern Sichuan and its Significance. Geochemica , 34 (6) :
541—547.

Wang,D.H., Fu, X.F.,2013a. The Breakthrough of Lithium
Prospecting in the Periphery of Jiajika Mining Area,

Sichuan. Rock and Mineral Analysis, 32 (6):. 987
(in Chinese).

Wang.,D.H.,Wang,R.].,Li,].K.,et al.,2013b. The Progress
in the Strategic Research and Survey of Rare Earth,
Rrare Metal and Rare-Scattered Elements Mineral Re-
sources.Geology in China ,40(2) :361—370 (in Chinese
with English abstract).

Wang,D.H., Xu, Z.G., Sheng, J.F., et al., 2014. Progress on
the Study of Regularity of Major Mineral Resources and
Regional Metallogenic Regularity in China: A Review.
Acta Geologica Sinica »88(12):2176—2191 (in Chinese
with English abstract).

Wang, D. H., Liu, L. ]., Liu, X. X., et al., 2016a. Main Types
and Research Trends of Energy Metallic Resources in
China.Jowrnal of Guilin University of Technology »36
(1):21—28 ( in Chinese with English Abstract).

Wang,D.H.,Wang,R.].,Fu,X.F.,et al.,2016b. A Discussion
on the Major Problems Related to Geological Investiga-
tion and Assessment for Energy Metal Resources Base:
A Case Study of the Jiajika Large Lithium Mineral Re-
source Base.Acta Geoscientica Sinica »37(4) :471 — 480
(in Chinese with English abstract).

Wang.D.H,Liu,L.J.,Hou,J.L..et al.,2017.A Prime Review
on Application of “Five Levels + Basement” Model for
Jiajika-style Rare Metal Deposits. Earth Science Fron-
tiers ,24(5) :1—7.doi:10.13745/j.esf.yx.2017-1-1

Wang,R.]J., Wang, D. H., Li, J. K., et al., 2015. Mineral Re-
sources and Development of Rare Earth, Rare Metal and
Rare-Scattered Elements Mineral Resources. Geological
Publishing House, Beijing (in Chinese).

Wang.Z.P.,Liu,S.B.,Dai,H.Z. .et al..2017. The Metallogen-
ic Regularity,Deep Ore-Prospecting and Exploitation of
Dangba Super Large Spodumene Deposit in Aba, Si-
chuan Province (in Chinese with English abstract).

Xie,X.].,Cheng,Z.Z., Zhang, 1..S., 2008. Geochemical Atlas
of 76 elements in Southwest China.Geological Publish-
ing House,Beijing (in Chinese).

Yuan,Z.X.,He, H. H., Liu, L.]J., et al.,2016. Rare-metal and
Rare Earth Elements Deposits in Foreign Countries.Sci-
ence Press,Beijing (in Chinese).

Zou, T.R., Li, Q.C., 2006.Rare and Rare Earth Deposits in
Xinjiang, China. Geological Publishing House. Beijing
(in Chinese).

Bt FR 325 2 Sk

ChE AR & B« 3 98 5 ) 4 & 4, 1996, 1 [H 5 R & B
e B As. A at . H T R . 105 —109.

A AT AR B, 25,2017, 38 R R AE | PG P 3R R R



512

FE LA I [ P9 A R B R R B R )RR R 5 4R 1) 2257

RUER - S Hb 4R 7 32 & rp o R . B b T, 44 (2)
389—398.

PN o K JH 3CHR 5L 20141 P8 AT R [RAS b s TR A
BB RGBS AT T R BT, 33 (3 T
187—188.

F/NTT AR ST R F LT L4, 2014, U 1| H i B Sk R A
T 7= JA A P A R b A A L 1(3) 37 —43.
T2, 2014, 00 1148 AT JR R A A T R R AR XN A

PRACH L. AR BB, (1D 59— 65.

B 4 9IRS, 2015, 4 708 5 4 SO Rk R B T heep://
www. geoglobal. mlr. gov. ecn/zx/kcykf/resources _ up-
date/ 201502/t20150213_4737270. Htm

R £ BEUR AT, 201748 s B v 2 O L BE IR B L 11,80 ht-
tp://www.geoglobal. mlr. gov. cn/zx/kcykf/resources _
update/201702/t20170221_ 6239138.Htm

il 44,2015, 48 « HEF ™ B IRAETE. AL 5t - b BT LD AR AL

XUTH A AT /N7 EBLLL, 45,2015, 1 3L R A 4 8 5 K 1
M BT ARAE S B R T R M BT, 34(6) : 1187 —1198.

XM E AL B ER .. 2016 WP REEH=SHE 4
J& A WK B R AE 19 0 25 OF 5 RE AR T K 2% 2R L 36
(1): 50—59.

XN A . LB X5, %5.2017a. B ARG F B/ 43
A3 4 a5 R ) e O R v [ BT, 44(2) ¢ 263 —278.

XUTH Y, B LD BT L 4, 2017b 41 5] 437 2 A8 U )1 3R
=50 kW b R R b 2 RT K, 24 (5):
167—171.

PELIT . 2016 PUJIT I /R b 47 Bk 40 7 R M o 5 A B 3R 5
L YA 4, (1) 54—58.

A, B K T, 3 BB, 45,1995, 71 W B b X W A 4 R
W53 AT < BUARRE B A 2 AL

Wi AR 15 28 A B, 4 IR AE 25, 2006 4 L5 1F (I Y1 ) b 5T .
Hi 5 L L 360 — 376,

VU148 H B 7 B A TR R AR BN, B R A ol A R A
Al ,2015. 701148 SR B & 58 0 X b R TR A LR
TR S A% AR BT - DO )1 48 b i B A R

JE L, 52 858, 1984 14 1148 B s B S R 78 55 A
IR AT 5% 4 4

FEBLLL RH AR 21999 3R AR T R — LI K g 4
U5 &R IR 20 G T« 346 —350.

EOBLL L RS RER L 4L 2002. BT SR 28 A4 B9 88T 2 3
B MU 58 AU 5T« B RE AL

FBLL, AR AT /NTT L2005, PU 1 3R R AR A LR A 4
JBTIR BB B AR B R S M Bk Ak =, 34 (6)
541—>547.

T AT /N, 2013, W 1L R A BRI A $R 0 RS 2. A
ik, 32(6) : 987.

FEBLL, ERIL A5, 2013, 0 1 = B 67 77 9F U5 A g 9
Ay 1F 5% R 4 A P R M BT, 40(2) : 361—370.

TBLL RSN, B AR L 45,2014, 40 B B BT 7 R X R
UM ST R 5 0R 4 BT 2 4, 88(12) ¢ 2176 —2191.

FBLL XA X R 45, 20160 T HAETR & B 0 7= 10 &
BN Jo K e A AR VT R AR TR A A= 4, 36 (1) s
21—29.

FBLL, ERIT AT 4, 20160, %t BE IR 4 B B 7 5T IR g
b 8 A T A Jk A 1] 5 A 8 3 LA D 1] R 3 - R 0
W b Ay 451 M BR A4 4R, 37 (4) ;471 —4380.

EBLL NN AE AT 2017 WP ERRTE S BT
PRUHJE M + b R =7 Wl A A b 2 BT 2, 24 (5)
1—7.

FEGYL, E B AR5, 20154 B 1 W B 7 R R &
HFF % A AC ST 5 AR AL

F TV X AR, 55,2017, U 1| B 300 5 2L K 4
WA PRI B R R 5 JF & R (FF D).

WA, BRI 7 A, 2008, [ P R M X 76 b T 2 Mk
b2 P 4R AU b 5T A

T RSN XU IR 2, 2016, [ AN A R L0 K. L 5.
v R 2 AL

AR N, ZEER B, 2006, o B SRR A R R, JE R M
Jo AR AL



