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Abstract; LCT-type granitic pegmatite is one of the important host rocks of lithium resources in
the world. Based on research results of geochronology, geochemistry. inclusion, numerical simu-
lation and petrological experiments on LCT-type pegmatite in the past 40 years, this paper sum-
marizes its the temporal-spatial distribution characteristics, temperature-pressure conditions,
magma origin and evolution process and lithium enrichment mechanism, which is aim to provide
theoretical reference for future prospecting work. Studys show that the global LCT-type granitic
pegmatite was formed at 3040 ~7Ma, showing a good coupling between the peak of diagenesis
and the supercontinent existence. The pressure of pegmatite emplacement is 250~350 MPa, and
its liquidus temperature (650~750 °C) is related to the abundance of fluxing-element while soli-
dus temperature is about 425 “C. Compared with the average composition of continental crust,
LCT-type granitic pegmatite is characterized by enrichment of SiO,, Na,O, K,O, Li, Cs, Ta,
Nb and depletion of Fe,O;, CaO, MgO, TiO,, Zr, Lower Nb/Ta and Zr/Hf ratios. LCT-type
granitic pegmatite-froming magma is derived from granitic magma with high degree crystallization
differentiation (=>90%), from partial melting of crustal material with low degree (5% ~20%),
from immiscibility of F-Li-rich granitic magma and from a supercritical fluid (T=731£21 C) .
It cooled and consolidated in a short time after emplacement, howere, its evolution process is de-
batable, including dynamic crystallization and melt-melt immiscibility. Both origin and evolution
of pegmatite-forming melt can cause lithium enrichment. The crystallization differentiation origin
modle proposes that the supernormal lithium enrichment (LiZ=10 000X 107°) is controlled by the
total distribution coefficient (D;;<C0.5), degree of crystallization differentiation (>>99%) and in-
itial lithium concentration (>=>100X10"°) in deep magma chamber; however, the partial melting
origin modle suggests that the lithium abundance in LCT type pegmatite is related to the abun-
dance of lithium in its source component and the proportion of biotite in the residual phase. The
immisible origin modle point out that lithium enrichment is affected by the ability of lithium com-
plexes/compounds entering the volatile-rich and silicion-poor melt phase. The enrichment of lithi-
um during the dynamic crystallization evolution of pegmatite-forming magma is related to consti-
tunent zoning-refining process, however, the lithium abundacne is associated with the tempera-
ture and water content of volatile-rich melt in the immiscible evolution model.

Keywords: LCT-type pegmatite; essential feature; pegmatite-forming magma origin; pegmatite-

forming magma evolution; lithium enrichment mechanism
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The evolution trend of mineral composition and particle size distribution from margin to core in pegmatite dykes
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Fig. 3 The major elements characteristics of LCT-type pegmatite in different geological periods
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Fig. 4 The trace elements characteristics of LCT-type pegmatites in different geological periods
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19 LCT B i 22 i DX I B 2845 A3 TR A TR 2 A -
1o b AR 5 AR B BE R P 38 0 3 AR T K
RS I U AN S AN S SR E A )
[Xﬁﬁ}%ﬂl%(éerny et al. ,1991c; Selway et al. ,
2005;Wang et al. ,2020;Zhang et al. ,2021), %5&4
3 e A i A RT U AE B B A AR (Zhou et al.
2021) , HoAE i Bl 18 & B BOIR B A7 (> 5em) |
ZEH s RO E Mg AT A5 JH 84,
GAEAEE D REAMET Y (Selway et al. ,2005; 2
FLFEAE,20215 Zhou et al. ,2021), H HA % REE
PO 43 2H 350 (Zhu et al. ,2006) ik K/Rb (4~270) .
it Mg/Li f (1. 7~50) ik Zr/Hf {5 (<<15) A&
Nb/Ta {8 (0. 8 ~8. 4) ZHFAE (£ 2)

(Selway et al. ,2005; Ballouard et al. ,2016;Cerny
et al. ,2012;Lv et al. ,2021), KN EF —PDaEK
P WAL =W 5 T LAEE 4 S IR B A B b A AR
REBRIMEL I 5020/ B Y kb 27 e (&
6a.® 6b. & 6¢) (Cameron, 1949; Cern}’/ et al.,
2012; London, 2014; Xing et al. , 2020; Zhang et
al. ,2021) JFHALL A4 45 L 4E 83 (Trumbull et al. ,1993;
Villaros et al. ,2019) AH R &Y HE — Nd & i 55 1 7]
P ZH 5 (Zhu et al. 2006 ;8% 8 2445, 2021) Fil4A [A)
{7 Z 4 . (Zhang et al. ,2021), {HZAH L T 46 X £k
A ML) AR R AR B s s
MY HA R T R N B E
Li,Cs.Be.Rb, Ta,B 48 AN %5 70 & Al ik K/Rb
{E \Zr/HI {5 Nb/Ta {855 73 5 48 b1 R i (& 6a,
6b. &l 6c. 18 6d,% 2) (Stilling et al. ,2006; Roda -
Robles et al. , 2012; Thomas et al. , 2012a; Cao et
al. ,2013; 90 CFLEF.2021),

3 6

(a) y=7.(338x+896.9 (b)

w " L o o I RHEH
_ = E © “ERHENH
> ot = 4%, o LCTHflidhE
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B - Lif"fbLCTH 4 dh i
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=) e [ Sn
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0 " ’mmwm%» + 107 " - oMe/Li
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2z BEB(107)

a. Osis Lake MK B Z RN A  H o ALK S JREBAEK S M LCT A
S EEGCBIESIE Yan 4 (2022) 5ec AR LMK A8 B0 — B b AR5 1k

BETE B A . o BEAE B A LCT B o 80 0 A 843 45

5 dh PR A8 A

b Al i e B B R 51 A Stilling 45 (20060 5b. R L X B =

LCT BARf A A = B 45 B a3 808 51 A Yan %5(2022) f Xing %5 (2020) 5d. Osis Lake 5 5 BUIR (046 54 5 A b A0 £ & BAERE,

E 6

w5 H Stlling %5 (2006)
TRE FTREMKUEEESRERE

Fig. 6 Geochemical crystllization differentiation trend of pegmatite-granite
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Tab. 2 The trace element characteristics of classic pegmatite-granite in crystallization fraction model

A SR

L 06) EE BN B A 105 EEPEN Mzt (1075 27 3k
Ba 6~900 [1,2] 52~148 [5] 3~130 [5]
Li 1~3540 [1.2] 7~15 [5] 200~500 [1]
Be 1~604 [1.2] 1 [5] 2~10 [5]
Rb 32~5 775 [1-3] 500~3 000 [1] 1 000~1 500 [1]
Cs 3~51 [1.2] 20~100 [1] 10~100 [1]
Sn <1~112 [1.2] 9 [5] 86~134 [5]
Nb 24~31 [3] n.a [5] 16~287 [5]
Ta 5~12 [3] 0.055 [5] 4~17 [5]
K/Rb 42~270 [1.2,4] 30~150 [1] 50~100 [1]
K/Cs 1 600~15 400 [1.2] 2 515~68 380 [5] 1339~2 371 [5]
K/Ba 48~18 200 [1.2] 924~2 476 [1] 690~28 446 [5]
Mg/Li 1. 7~50 [1.2,4] 0.22~8. 82 [1]
Nb/Ta 0.8~8.4 [1.2,4] 4~17 [5]
LCT # i & #
25 (1076) EE PN AR A (10%) EEPEN Mz (1075) EE PN
Ba 17.9 [3] 5~372 [1]
Li 3417 [3] 20~27 [1] =2 000 [1]
Be 168 [3] 2~4 [5] 27~81 [5]
Rb 5 244 [3] >3 000 [1] =10 000 [1]
Cs 2 649 [3] =100 [1] =500 [1]
Sn 127 [3] 15~30 [5] 524~843 [5]
Nb 55. 94 [3] n. a. [5] 76~108 [5]
Ta 299. 8 [3] n. a. [5] 57~112 [5]
K/Rb 1.6~4.7 [3.6] <30 [1] <20 [1]
K/Cs 9.3 [3] 263~806 [5] 496~757 [5]
K/Ba 1432 [3] 237~18 018 [5]
Mg/Li 0.02 [3] 3~4.4 [5] 0.04~0.19 [5]
Nb/Ta 0.19 [3] 0.96~1.56 [5]

7 :[1]. Selway et al. , (2005);[2]. Breasks et al. , (1992);[3]. Stilling et al. , (2006);[4]. Lvetal., (2021);[5]. Garate —Olave et al. ,

(2018);[6]. Cerny et al. , (1992);n. a. — (K FHM 2,

(EBFEE R 5% ~20%) (B 7b) (Chen et al. ,
2020;Lv et al. ,2021; WX PR AL 45,2021 ; Zhao et al. ,
2022) . LCT AU T il A A3 A0 2 28 il o) i
F 0 IR Z2 &5 1 7 (Chen et al. , 2019; Lv et al.,
2021) . Variscan 1 L1 #H# (Dill, 2015 ; Melleton et al.
2012) . Sveconorwegian i I # ( Miller et al.,
2017) .Laxfordian i 11|17 (Shaw et al. ,2016) FlI#}

3.2 REBERE

KR Z2 WX LCT BUAR i i B AR 2 b
KAk 27 2H RN BT ) 1 53 5 S TR) I 3T AR 5 A TE A
AR LCT A b o 5 25 0] 4000 LA A0 AR 4
H Y HE - Sr - Nd [6] £ R 4H il (Bl 7a) .
I A i A AN S A 5 2 IR A A R T2
B A (BLP L L 48D Hb 5t ) 50 &8 43 9 il ™ )
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Lo WA 2. AR 3. W B8 s 4. RIRUE IR 596 ~20 Y030 4048 Tl 1A 1 43 5 5. 4 0 1R X 30 40 Tl e 1 0k 4 0 BT 5 6. 48 U
X8 3 il b R I3 TR 5 7. PR ARG T A8 W R WA M. O W EARE o E A B 0T Li=+2.41%:@. KRR A
WA ERIN R B 6" Li= —2. 12%0:@. HAE WA MBI E M2k H 87 Li= +2. 38%; @. HZEWBH MR R 4 B 6" Li= —3. 16%0. 4B
(8"Li;+1 000) f<« P —1000,0=1.003

i A 308 87 Liresidue =
& 7

(DB AFERE . ZBFEMERNESN N TEEEFM Nd G Z4FE (3] B Chen et al. ,2020) . (b) BEF{ERFZEM

AEEXEBSIERBEN LiTRFEMN Li B RFEE S B Zhao et al. ,2022)

Fig. 7

(a) The Ndcontent and isotopic data of Qinghe pegmatite, schist and granite and (b) the Li content and isotopic

data of Jiajika pegmatite and melts derived from different sources

W& H B 177 (Zhao et al. ,2022) (44 & A 5 K &
JE ke . RIS LCT AU A 220 F e N
S AH-JRRORL A A b 2 5 DXk e AR AR A B A
MEXR . AIWEIHRESRE AL 1T
5 il A AT WA AR A R (Mdller et al. . 20175
Lv etal. ,2021) . XA Hiu 58 ¥ 50 7K SO0 i 25 1
WAy 5 A A E AN TR B LUOAR 4 A Rl DR RSB L A
LCT AU & i 2 3% K0 90 I /K I il 7= ) GBS 9 42
4,202, MIIN AR E B REE & £85 4.
I, LCT BT ff o #5082 = B LR = B
e 7K 425 B P2 4 (Miller er al. , 20175 Chen et al. ,
2020) o AR DXCRRAE TR J B IR AR Y W] 4y Oy ) —
U5 XA () L A5 e il R0 AR ] 501X ] — L f8i] 945 il 2 o
B, AR G X — P8 DA [a] He ) 4 Rl A L, N Ol
20 %0 ~40 Yo I RO BUAE B4 45+ 5 70 ~ 20 06 1 AiE 1
5 il B Ak 85 2 A1 i X0 B /)N 8 il LG 151
(Shearer et al. ,1992; X IR4E,2021) ., WIEAF
5 DX [) — L 51 94 il ASE B A Sl O ) s A 4 R 0 Ak
s dl o 18 1805 U5 DX b 2% 4 80RT g Rl Pl A DG
(Chen et al. ,2020;Lv et al. ,2020),
3.3 NRBEME

5 it IS TRV R A R I R A A AR 0
252 M A, Thomas 4§ (2012¢) & HAE & 45 A7 7

A SR A B A fu B K (H, O=~16%0) Fl B 7
WA AR (H,0~35%) . £ 500~700 C &5kt
FERY— S b B AL A A0 B AR K 5 o 2 U R AT
1A TS R AL R K B B 20N W3 . R B
73121 CHE, 2 F8 05 A0 ZE AR PE T SE A AR [R) 5 2
A 26.5% 1. 500 K & i, BT 2 20 1Ak IR T )
—{R R AL Thomas £ H A 5 A 52 8 I 50 7
WL (Thomas et al. ,2012¢,2015), A[a] T # i At
LAY AR s A s A L DA R E W B AR AR
TFF & F - Li 465 7 2K 32 Bk -8 - 0 2 B 1 4 1k
FIHE A o3 o SRAE R 52 o 5 8 o iy 2 0 0 e 45 R
O3 B RENE R OO I A 25 0O AN B4 K 43 e RIS AR
R B AE BB D) (2R AR AR 55 20035 2% HEFESF, 2008) .
R e STV S 1 O 1 IV [0 s WL 7,
R Zr - HI B0 R WE O - H - Sr [ R4k
L 2 A B 5 5 A8 SR i AN TR VA R A 1) 32 2
E(EBEBLEE ,2002; Veksler et al. ,2004 ; 2= g FE 4%,
20083 BERRZE,2019)

S LCT BUAF b 25 i 0 S R AR 0 i 1A
LR ST 1 3 ik S b BK Ak 2% BT 58 45 S (Shearer et
al. ,2012;London,2018;Chen et al. ,2020) , i AR
VoS S DRI R N7 T Rl A AR RN S B A A ST
A (Veksler et al. ,2004 ; 25 gt FfE 45,2008 ; Thomas et
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al. ,2015), 3 F e PR AL Y i K 4 i s 7E T LCT Al
HifE AR B T BRI A KB R., Of
TF 2 AR 3R IR A 1) 0L 25 2K 45 & o Sl B VAN TR
s ok A K b e ) o R A e AR 34 AT e A LCT Y
fifa A, b o E AL RS (Yan et al.
2021) FH S b A (RE IR A5 . 2019) 2 7R ZE IR 7
S E b AR i B LR 2% W WA S %A (Chen et al.
2020) 2 b5 4 B GRE A FH i LA 2

4 LCT B i a v fe o 72

4.1 EUIEEER

M Partin F 1801 4F I 1f i it & #F 585 & 4
(London,2018) , XJ £ it 7+ A ¢ i Ak 1 2 1 A R AR
SRIFAEE KL W] L4 20 thhad 2 4 21 fib 2
242 DB (RS, 202D, 20 g EE AL
TR M A S 5 5 () - B LAY (Jahns et al. ,
1969) F1 7K A 181 0 4% A A °F- 47 45 & (London £ #4)
(London,1988.,2014), J - B I M5 ffh A A 3%
HK S AR (C>10 20) HAR &5 J2 ik TR 3 445 R i s K
TR I AE 5 F T 7 i 25 & 7= 9 (|l 8a) (Jahns et
al., 1969; 2 H FE 4, 2021) , Jf 2 1 4H 5 45 44 70 20
MR SR AR R R AR KA E
A RV 5 A0 A R B S R SR s R K K oo %
A TR . BAR T - BRI A A A
P FLA 58 DTmR (R RRAE . 2021) H AL
XL LI A A F 5 RV AR 28 AH F G (London et
al. ,1988,1992,1996; Morgan et al. ,1999), SZI
A F ISR SR AR S (11,5 %0) HBETE it A
TE S5 L B ) B AL 25 A . T K S B SR (<K
3.5 Y0) A AT LAJE 1 52 2% P95 43 IR B 45 ) &4 ot A
(London,1988,1989,2005), B, K[ F J - B
AU, London 5 7Y 53 18 7K N 10 F1E A5 & 7 T8 B0 22 4%
R FF 48 IR AT A A A K (T = 75050 CH{R
MG 5REEPEREZE (AT AHE) . YAT =
150~200 “C i, B A /N A% S8 3R I ] | f5e KO A%
R RN/ AR K R I I A AT AR R S R T
AT=50~130 ‘CH}, HA7 fie K A% ZE B B 1] f /)
JSAZ 5% R e KR A S S, DT A ) F A A N
EL K # ¥ WOk IR B (& 8b) (London, 2018), Lon-
don(1999) 3 i & 41 5 56 24 W 52, UF 52 46 i 5 5 2

(7] 245 o8 2 e A A A 5 5 A ) A Sl DX SR X AR
A ICE » London 1% X dl iy 4 Jy i1 72, IF 2
21 B R A Ak 3 B2 (CZR, constitunent zoning-re-
fine) Sf B3R 15 df & A K B R A 7 B a5
F A FRAATERR R L 2 HLBE & 1 5 A A R
S AL I PR N W AN A2 TR M K 53 OF
B NIZEH% . A2 N T WL R R 2 S
KSR G IF . A AT RO R W] DL ke ] - B
TR TG VA i R 1 2% 7 R 4 i 5 B I (London, 19995
MR AF . 2021)

fidha h o 21 20 22 4 i) O B A TE T2 R T
it B2 K AEANIREAERH . Thomas 4§ (2012¢,
2015) H T IR AR 58 . I London R A
S IR A 5 I B AR AR AN X OR B D » Itk
TEAT: i 5 IR 2 A I S AU i i A L 4R
I B A s B B Ak X B IR AR ) 5 &
OH™ —>H,0,CO,*” —>CO, #75 , NliFER A R e
HEIFE L A BUE AR —B BUE (R A — C B AR A A
TR (8 8¢) (Thomas et al. ,2012b), Hirr, & K-
TRIR Eh kR Z AL B RS A AH 5 rh )y 7 1 2 1) AR K
(UTC Z546) FE K A 45 5 A ¢, & stk a ik £ C
AU AR A 0 e VS AR B DT A R T A 3 A
T

SN F 2 London i £k 55 7Y & 7 (%) 5L il 2 &
T R SE g 25 R T Thomas 581 HE T 1) Bl i 4
HAAED Y s/ AR AR B 45 . 2 Fh s Y
G0 H 25 W Z1 I 45 47 13 (London, 2015 ; Thomas,
2015), London 1A & Thomas i B 7 75 45 / i 1K &
BRI AR AR R A A SRR R
S 2 [A] B (London, 2015) 5 M Thomas A N5 & &
FRAZNL G B 3L VA HUR A AR HE 4+ London #5014
B R A6 1 72 BT T 5 9 2R AL 5 2% 4F (Thomas et
al. ,2015), 2 FPEERUAH X7 5 (A4 A BA HEH,
2 PR R 1) A S50 34 7 R R B 22 B BIF 9T IR S (2
B4R ,2021)
4.2 RHEZEM P - T HiE

TG0 N A A A KT B L8 [ 45
POk R B R 1 0 AR KL E 2 A ) 2E B 4
THEA 2 WIS 2 5 S AR B I [a) AT 5 LS 3K 3 A1
ffi ( Chakoumakos et al., 1990; Morgan et al. ,
1999; London, 2012) ; Li JGE ¥ i . Li [f] i1 % 431
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Fig. 8 (a)] - B model. (b)the relationship between crystal growth and undercooling condition in London model.

and (c)the immiscible paths in Thomas model

FER g 24 H8 B TH R R WA 5 5 IR b 25U 1 R e )
(<2700 &) NV AL, . A5 0 Li S0 &R 23 38 o Ok 4
YRR AT 7% 5k 182 Bl A DT AN BEJE LA
B (] 9a) (Zhou et al. ,2021) ., h & AR A H
[i] 245 8 48 5 42 00 TR BE L W RH 2R B L S AR | b AR
R AR KA T B A AR 22 R A G (B R]) — A A
A [R5 b A Dk v A0 [ 295 B e 32 B A2 4 T KA B
B, #il4n, San Diego #1XJE£ 1 m.2 m.8 m fll 25 m
5 i AT V8 B0 2 4 IR BE (450 °C) Fir i I 8] 3
A 12 K50 K600 K Fl 22 4F (Webber et al. ,
1999) XA B AT FE R BIAR A A K B 4 )5
ABAETE AR TE 3 (Xiong et al. , 2019; Xing et al. ,
20200, 28k LCT Bt a R AR P - T Bl af A
3 2 H B BE PR R O R TR B9 4L S g B (dP/dT =~
0. 85) FI e 45 il (dP/dT == 0) J& TRl I ik s
(dP/dT~0.88) ) Harding %I (& 9b) (Fh S FL%,
2021)  Horp L S e B BA Y B P — T 38 Ak Bk 3% B A5
mn AL I A B 52 46 T, T Harding B9 By
B P— T WAL BLIE R WA A e 6 R 25 05 A AR e
¥ 7+ (Chakoumakos et al., 1990; Xiong et al.,

2019) .
5 HEENLH

5.1 ERERITEZNEENG

I 25 & o3 SRR N O AT a5 AR R B
E IR X BRI Dy oy o A L B L
TR JE 3245 TR B R s S L R B (ER 3) Lo
P RN 5 YR X 4 @l AL ) (Shearer et al. , 2014
London,2018; # X4HF4%,2020) , R#AHK R, A
N LCT B f o 9 48 b B 5 02 2 TURRUA F = BRI
KB =) (Linnen et al. ,2021) ., {H & H = B K
WEEh(Ms—+Pl+ Qtz = Bt+Kfs+ Als+Melt) (Pati-
no et al. ,1998) 2 J¥ WU il 07 1) 7% == B, i 3
Li R % ik A4 & K1 (K = 6. 3) (Padilla et al. ,
2016) 5 [A] I o 1 2= BF 6 7K 95 Fl 8 B0 Jer A 44 & 4/
(5% ~20%) (Chen et al. ,2020) , R 1fij 7 B AR K {k
TR X 2 5 1 Bl A RE TP 102 88 s VR O 28 D v 2 E 45
fn oSt % B LCT 2 fi i 5 (0. 8km i df 5 X Jif
18 000km® JE X ) (London,2008) , Af 4% J7 =\ 7] &g
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The relationship between Li abundance, lithium isotope and cooling rate (a); P~ T evolution paths

of classic LCT-type pegmatites in the world (b)

A LCT B A & 4 Li ST R 1 EZHLH (R 2%
BEAE, 20200, 4T BIOTSE AR E R KA S &
BB A R 28 B = BRI 8 RlOE B e T
BB USR0S Li U R & R R A L (TR 2%
HESE, 20200 A R BEEK I B2 s Li %
W (Bt +Pl+ Qtz = Opx =+ Cpx + Grt + Kfs +
Melt) HHA HE 77 H R (AT 50 vol 70) (£ 2% HE
F5,2020) o JoI S o] T RBIL A 7 AR B AE B A K
Li JER A TR AR 6 K 5 45 db o3 S I 42 0 TG 2R 4K
B /NT 1(3% 3) (Zhang et al. ,2021) , BRI GE# 46
EHRPE R R RS SBURRIE R AN E E
LigtR. EHESBELITE LG ME Li B E
B (Li & >>5 000X 10°°, M1 %t M 5% 3 B & 48 312
O H ZWE AR s 2 a iR B/NT 0.5, HA5 i
PSR E KT 90% (E 10a) (Trumbull et al.
1993;Zhou et al. , 2021) . 1fif ¥ & ¥ ¥ K F 100 X
107, HAar S R BE KT 9920 A A 1l Ak 5 8ok & 15 1K
Li ¥ B2 38 B #1550 M AR Ak B2 (10 000X 10°,200
MPa,660~710 ‘C)(Stewart,1978),

PG AR A s L TR & 2
TR DX o 2H R K R AL R L A PR RE A AR
W5 T i &S 2 &R (Chen et al.
2020 ; Michaud et al. ,2021;Zhao et al. ,2022), J&
DY ot 2l R e A dh A Ll & R EE ARG R
(Shaw et al. ,2016;Chen et al. ,2020;Lv et al. ,

2020) s i i ST R BRI AR R PIZ Li AR BUA (Li=
216 X 10°) 2 (== B B K 5 il (526 ~ 20 %) HARTE
WA A s Lifldl s (Li=3 158 X10 ° ~
4 830X 10" DL L7 ZI X M A E Li 443 (Li=2
00010 %) ([ 7b) (Zhao et al. ,2020), & Li 152
PRI S R Li JC 28 B 4% 0 H Rk 22 AT Sk W] Ak
SR ER A FT N R Bl S R B 4 TR B
(D mineral/melty (Michaud et al. ,2021), X4 D mineral/melt
ANTF 1B Li G R ] 32E A G AR TR T 1 B )
HEAFRAR T W) S . B T AR B T 4 R R
W R m B R FEAAAT Y GR 3 Ik, B b
Jii 7K 4% Al (Bt + Qz—+ P14+ Kfs = Melt+ Opx+ Spl +
Hm+Kis)F R T Li T 3 AR 0 H = BB
K ¥ (Ms + Pl+ Qtz = Bt+ Kfs+ Als + Spl +
Melt) 1y Dy ™™t [ 25 5 X 5% A% 2R = B FL i fil
P 5 38 [T A 7[R A A T S T NG AR A |
(D"t /mlt =0, 05~2. 28) (Michaud et al. ,2021),
RIVUR X 5% B 4 22 2 5 BRI 1 2 BE B K o 1k 9%
Li & & Li R0 %, M5k A 5% 0 Ba B 5 R s Li
B Li [A{ & (B 10b) (Chen et al. ,2020;Zhao et
al. ,2022),

iy B9 B KRR DN Ol A8 B A R R AR AR
B EEE M RE RSB mA B LS
R 5y LA W 58U & B XA 45 & (LIF  Li, CO,
A N HE N CE R K o s A AR (2 A B AL 20085
Thomas et al. ,2012), HA R EPFFRIUE Li gt
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Tab. 3 Partition coefficient of lithium for mineral-acid magma

W) AH J3 T Z2 B (D mineral/melty i CCH J& J1 (MPa) 27 Sk
0.05 600 500 Maneta et al. ,2019
) 0.139 770~1780 220 Padilla et al. ,2016
KA
0. 36 500 300 Sirbescu et al. ,2017
0.12 800~850 400 Michaud et al. ,2021
0.1 620~750 Villaros et al. ,2019
FHCA 0.2 700~760 220~250 Bachmann et al. .2005
0. 334 770~1780 220 Padilla et al. ,2016
0.05 450~650 Jolliff et al. ,1992
A
0.01 620~750 Villaros et al. ,2019
1. 64 650 200 Icehower et al. ,1995
1. 67 660 200 Icehower et al. ,1995
1 750 200 Icehower et al. ,1995
2 Walker et al. ,1989
1 750 200 Icehower et al. ,1995
BBk
6.3 770~1780 220 Padilla et al. ,2016
0.41~1. 67 620~750 Villaros et al. ,2019
1.2 700~760 220~250 Bachmann et al. ,2005
1.56~4. 00 720 350~380 Pichavant et al. ,2016
3.4 800~850 400 Michaud et al. ,2021
0.8 650 200 Icehower et al. ,1995
0.5 Walker et al. ,1989
H =Bk
0.12~0. 24 620 300 Pichavant et al. ,2016
0.12~0. 82 620~750 Villaros et al. ,2019
B 227 770~780 220 Padilla et al. ,2016
) 0.3 700~760 220~250 Bachmann et al. ,2005
N A
1.4 770~1780 220 Padilla et al. ,2016
0. 04 700~760 220~250 Bachmann et al. ,2005
e A
1.41 770~1780 220 Padilla et al. ,2016
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(H 11b),
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Bl 0 20 43 FUAS B 25 00 2 AR S0 AN W K (A
120) B2 /A RSk EmA LSBT 4y
UU3E (London,1999,2018) , i fh A A 3K Li w1 IR M
JE S v Ok R 9 A R A B AR A A R R AT
AT 3 5] 8 0 £ & 42 200 (London, 2014) , A [A F
SEHG A SE A A R BRI S A D I
B R T R A AN TR SR L Li 56 48
5 5 45 K oy F B R 45 6 T8 B B D 5Lk & 0 A



%2 PNSCALEE  LCT BUAE b4 6 i s o5 A0 130 PR A0 401 g 4 L F e 0 e 49

20000
I3 BC R A
a=1. 006 s
[ S Li=+4%02 B .
15000
E
& 10000 |
41
= ™~
30007 R 189t
N oMY \\
LR W 2/ A DT ~ ®©)
0 iy i | Wik T REMBSR/AZED . S04
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0. 02 03 04 05 06 07 0.8
45 it o e AR BE (%) J& 1K L AFI(%)

A1 BE IR A B R AN R B AR 5] B Zhou et al. (2021) 5 — 5 B4R B A BB A AL B 25 9K 45 & 4 S5 B 4 i 4R Rk 1 i R 431
BB Copeti = Co % FOTV LRI, Co WAL D N R A 43 T R AL 0. 1~1. 1), F R RIE R LB, — = B8 A B9 iR Wk B2 51 A
Zhao et al. (2022) , BB AL K & 3 B9 BRI LA VR JEE 9 100 X 1076 5 Bk S 1078 b 4 4 [ 22 2 B 25 3 2 0 il 3o 52 10 B ) 2 26 00 i 343
B Chen et al. (2020)
E10 FERSFHNEENERERMNENEER . (WD ZBHERMIERNERMCESIBEFEE (5] B Chen et al. , 2021
Fig. 10 (a) The trend of lithium concentration andlithium isotope fractionation along with crystallization differentiation,

and (b) the lithium isotope fractionation during mica-schist partial melting
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