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Abstract: In this paper, the quartz-spodumene zone of the Koktokay No. 3 dyke, Kaluan No.806 dyke, and Kukalagai
No.650 dyke were selected as research objects to have conducted the microthermometric measurements of fluid inclusions
in their quartz and spodumene crystals and the LA-ICP-MS in-situ analyses of compositions of individual fluid inclusions
in their quartz crystals. Results show that the exsolved fluid phase from the melt of Li-mineralized pegmatite in the late
stage belongs to the H,0-NaCl-CO, system. Fluid inclusions in quartz crystals have homogenization temperatures varying
from 233 °C to 407 °C, salinities varying from 5.77% to 20.15% NaCleqv., contents of Li, Cs, and Rb ranging from
1527x10° to 17767x10°%, from 32x10°° to 4563x10°, and from 1010 to 100x10°, respectively. There are positive

relationships between Li and Cs contents, Rb and Cs contents, and Li/Rb ratios and Li contents, and Cs/Rb ratios and Cs
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contents, indicating that Li, Rb, and Cs were largely partitioned into the fluid phase. The K/Na ratios of the fluid inclusions
are commonly less than 0.4, indicating that the exsolved fluid phase from the melt of Li-mineralized pegmatite in the late
stage was rich in sodium. The LA-ICP-MS analytical results of 26 fluid inclusions show that the exsolved fluid phase from
the melt of Li-mineralized pegmatite in the late stage contained Li,O contents of 0.33%—3.82% (with the average of
1.10%). Considering that the partition coefficients of Li, Cs, and Rb between fluid and melt phases are greater than 1, it is
proposed that the pegmatite-type lithium deposit could be originated from the magmatic hydrothermal metallogenesis.

Keywords: fluid composition; fluid inclusions; LA-ICP-MS; Li-mineralized pegmatite; the Altai area of Xinjiang
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Fig. 1. Regional geological map for the Chinese Altai Orogen.
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Fig. 2. The internal zonal structure of the Koktokay No.3 pegmatite dyke.
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Fig. 4. Photograph showing intrusive relation between two stages

of pegmatites in the Kukalagai No. 650 pegmatite dyke.
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Fig. 5. Photographs for hand specimens from three Li-mineralized pegmatites.
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Fig. 6. Microphotographs for fluid inclusions in quartzs and spodumenes from Koktokay No.3 pegmatite dyke.
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1) AR 3 S kA RN KA -EEA s 32 MR AR EAER, A EAHE Co, 1)
JEAIR 2L T--57.7~-56.3 °CZ i), CO, ZEAMTE-6.2~-4.0 °CH 5EAfbfk, FAEEART e —
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Table 1. Microthermometric data for representative fluid inclusions in quartzs and spodumenes from the Li-mineralized

pegmatites in the Altay area of Xinjiang

s AENW B K/Mpm tin.c02/°C tinetd/°C th.co2/°C w(NaCl .0,)/% th101a/°C

FE 13 4~19 -57.7~-56.3 -7.2~-0.6 — 16.12~20.15 226~355

KLAS06 B £1 25 5~20 -58.1~-56.7 -8.1~-0.6 — 16.12~20.34 217~402

FEE 5 7~10 -57.7~-56.3 -6.2~-4.0 — 19.06~19.83 210~248

KP3 B A7 27 6~54 -58.3~-56.6 -6.9~1.6 — 13.75~20.07 182~320

KKLG650 B 34 5~20 -58.4~-56.7 3.9~84 21.8~30.8 3.19~10.62 284~407
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Fig. 9. The LA-ICP-MS time resolution profile of single fluid inclusion in quartz from

the Li-mineralized pegmatite in the Altay area.
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K2 FHEPURE 3 FRBMEETHE RS PATHER A MR BEAGERK LA-ICP-MS JRAL 4R
Table 2. Chemical compositions of individual fluid inclusions hosted in quartzs from three representative rare metal-mineralized

pegmatites in the Altay area of Xinjiang (determined by using the in-situ LA-ICP-MS analysis)

wg/10°

FEm g 'S Ww(NaCleg)/%  th 0a/°C Li/Cs Li/Na Li/Rb Cs/Rb Rb/Sr K/Na
Li Cs Na K Rb Sr Al

KKLG650-1 7.54 336 5274 3149 3286 - 24.6 - 2278 1675 161 21439 1238 - -
KKLG650-2 8.51 351 7026 2274 4034 - 1066 2.8 - 30.9 174 65929 2133 381 -
KKLG650-3 9.74 284 4379 4326 9508 — 3523 13.08 3,178  10.12 046 12433 1228  2.69 -
KKLG650-4 8.82 352 8234 4285 5605 - 1236 771 - 1922 147 66629  34.67 1.6 -
KKLG650-5 8.98 344 2126 1251 5555 4015 — 4.82 - 1699 038 - - - 0.07
KKLG650-6 10.62 369 4507 2563 22519 7033 5586  16.65 - 17.58 0.2 80.68 459 335  0.03
KKLG650-7 9.74 357 2254 1555 24986  — - - - 14.5 0.09 - - - -
KKLG650-8 8.82 362 6897 4397 4586 3835 29.14 242 2988  15.69 15 23668 1509 1204 0.08
KKLG650-9 9.13 374 3921 4659 22088 268.1 53.88 146 - 8.42 018 7277 865  3.69 001
KKLG650-10 8.98 362 3682 416 15377 2431 3229 144 - 8.85 024 11403 1288 2242 0.02
KKLG650-11 8.51 392 2508 59.95 11085 - 1059  — 1057 4183 023 23685  5.66 - -
KKLG650-12 8.82 407 4654 2295 5822 6569 19 94 2,005 2028 0.8 24494 1208 202 011
KKLG650-13 7.31 309 1694  39.98 2648 - - 193 5292 4237  0.64 - - - -
KKLG650-14 5.77 312 1527 156 11633 2104 4675 16.64 - 9.79 0.13 3266 334 281 018
KKLG650-15 7.14 294 2158 2837 15508  — 2067 8.4 - 7.61 0.14 10441 1373 246 -
KLA806-1 17.67 226 2052 2638 53995 - 4814 - - 7.79 0.04 4263 548 - -
KLA806-2 17.36 347 2049 5823 40140 2933 109.1 853 8744 0.35 0.01 1.88 534 1279 0.07
KLA806-3 18.25 329 4311 656 6955 - - - 13,562 6572 0.62 - - - -
KLA806-4 16.21 333 3814 - 1259 - - - 19,380 - 3.03 - - - -
KLA806-5 19.41 257 11007 1240 12686 4200 5838 115 9346 8.88 0.87 18854 2124 508 033
KLA806-6 19.27 355 17286 1294 8852  951.2 38.08 89.63  278.1 1336 195  453.94 3398 042  0.11
KLA806-7 20.15 298 6832 2881 55709 650 2591 875 - 2371 012 26364 11.12 296  0.01
KLA806-8 20.12 254 2611 177.8 8146 2796 1814 1618 2,691  14.69 032 14395 98 112 034
KLA806-9 19.76 290 6422 31.67 41061 - - - - 202.78  0.16 - - - -
KLAS06-10 19.8 288 1811 377.9 20577  — 1002 3586 4,236  4.79 0.09 1807 377 279 -
KP2003-6-1 19.83 248 2977 1498 36601 — 9468  — 5,403 1.99 0.08 3144 1582 - -
KP2003-6-2 19.76 233 428 1102 2075 - 933 1229 23,953  3.88 021 4585 1181 0.6 -
KP2003-6-3 18.89 236 17767 4564 10185  — 5674 — 3.89 174 313.13 8044 —
i wNaCleq) FARTEE: 4, o TR TE B — IR 7 2 LOAR R BB AR TG B

1M Dgp FEAE 0.1~1 2 [i]. Webster 25 (1989) IS 7T T 200 MPa. 800 °C T &AM 7L E Li. Cs.
Rb. Sr 7E & /KA /3 B SCE BRI, 7m0l REBERAARA F ClL & & KK, Dus
Dcse Do~ D, AT 1.1~2.5. 3.4~8.4. 2.0~3.8. 3.2~6.0 Ju[H, B 5 R 3L SIEK (50 MPa),
Li. Cs fERARMERIA 0 C R BB E K (DL=12.6, Dc=23.3). XUEHFREE R KM, Li. Cs. Rb. Sr
55 Z0 A FC N S AR SEAZ AR A R
AT SR R 2 3 SARR VRN A0 A A s BN R AR AL S R 2 ) LA-ICP-MS J?E‘uﬁ%ﬁ

RN, BT AEHE 3 SRR EEA R S (KP3-6-2) FIKE% 806 5 Bkt S 5 5 o5
(KLA806-2), H& 26 MR I T w(Li) N 1527x10°~17767x10°. w(Cs) Ny 32x10°~4564x10°,
w(Rb)A 11x10°~109x10°, w(Sr) A 1x10°~89x10°, Hr Li 5 Cs. Rb 5 Cs Z Al MAKSEAE IEM X &
(B 10), F&# Li. Rb. Cs BAAMAMIRIERIL YT, BoRimZl o et NFURFRIEE 7). BEE A AE
Li. Cs &&EHK, Li/Rb. Cs/Rb HWHEBZEN K, BATZEFEFERIEMAKKR, 2R Li-Rb. Cs-Rb
2GR F (B 102y b)o WAARGEMART K/Na B/NTF 0.4, 871 3 AT 1L 5 A i
W93 th o SRR AR R B A .
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Fig. 10. Plots of Li/Rb ratios vs Li contents and Cs/Rb ratios vs Cs contents for the fluid inclusions.

BT B T SRR PR A A S 0 DA R N A T R A A I R S B R, L AN K w(Li,0)
ATEFEE 1.5%~2.0% 18] & B A IR RE A 245 AR SEBR 3R B, B4R R b w(Li,0) 0 3.1%~4.8%H ,
B AR RERR R M 25 0 . RS st SRR, HARTURF R EERE BN A K. &
FEF) Liv Csv Rb fEVIEARIREIM D ECRECRT 1, REE#HE RS (H,0. F. P, BYRI#A &EHmE
A TEE S BMMA SJBAC AR TRE T, BRI PR, B 2 W BRES TS
T A AR S BUE I R E K, EAFIT Liv Cs. Rb 0 FCHEN 2 3 A AR 55 T e 28 G
Ko 26 MR FER LA-ICP-MS 3 #1455 R w(Li)A 1527x10°~17767x10°, EhE 3 KL A
WA i W R AR AR w(Li,0) 4 0.33%~3.82%. 26 MK w(Li)i A 5E y 4379%10°°,
A 5104x10°, XFRET w(Liz0) 2359 0.94%H1 1.10%, 32 2 & A AR Li,0 Tk Az 0.8%
PIESR, X 5HsEA i TREA RN ChriftaiE 2 R & 28 A1 X 801, 802, 803, 805. 806
SHHKEEIR ) PRE % 806 5k LiyO “FHIMHAL 1.33%AH 2. A 1L 222 LiAl[SiOg], i
Li,O (L& & miA 8.03%. WIRAF W FE % 806 Sk, FERHidh 650 5kt KM R,
SRR AEEPER 033%~3.82% L0, MW A ER 4% ~47% KA, IR A7 ZoR-r 3 (4
SEMAE, WFATNEE 12%~ 4% 08 A . B8, TR EE 12%~47%080A, %E
B d o BKARAS [ 23 (B AL BAFER AN S, NAZ S SEBRA A B S L AR A A VAT 5 251
BRI, Fid 3 ARV 1A S A T B nT DA R 25 R PG R R AT & B R RS . FTIIE LI 3 46 ARR
YRR LA s, A IR A, AT AT 3 SR K AR A (VD R A
(VI A A/ NETZ 1~4 m, KA 12 mo MERE % 806 5k FERHiE 650
Sk, R IEERKEEAE K, B [E 45458 (UST: unidirectional solidification texture), #H#EAT
mn R K/ T 5~10 om Z[7] o 2 U0 3 S8 A1 2 Bk BT A b i T AR 35038 A R IR VAT e M K A
EERRG B BAAREE, AR 3 80 6 fh a2 AR A A T U R A IS . (R,
A DL H IR A AR SE AR AT R BV A T BRCE Li O FAGBO B 1 F AR Tk
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1) LARTATHGIE 3 Sk, K€% 806 Thk. FERHids 650 Tk AR 1B ssF /R 4N b5 db
A AR AL AR — IR AR T 210~407 °C2 1], R T 7.54%~20.15%76H . 26 MR
FAR LA-ICP-MS 70 25 5 B n B A0 A% & 5 M TR AH TR 5 0.33%~3.82% 1 Li,0 (w(Li;O) T35
1.10%) , B EIF dibdE B PRI R Tolk itz (w(Li,0)=0.8%) -

2) Li/Rb 5 Li. Cs/Rb 5 Cs B/RIEMRLMIR R, 8/ Liv Cs s@ZIn it NiAAM, 5 Zajacz
252008 LI IRAF M Liv Cs FEIAAS AR DT R B E R T 1 ISR HUbie B & s B4
W IR LA IR R 1 AT R
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