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Accessory minerals formed during magmatic-hydrothermal
transition of Baishitouquan amazonite granite, Eastern Tianshan
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Abstract: The Baishitouquan amazonite granite pluton near Xinxinxia of Hami County, Xinjiang, China, includes five
lithological zones. They are, up the pluton, the leucogranite zone, amazonite-bearing granite zone, amazonite granite
zone, topaz-bearing amazonite granite zone and topaz albite granite zone. Irregular-shaped cavities formed during the late
magmatic stage are found in all the five zones. These cavities, mostly less than 2 mm in size, were filled dominantly with
fluorite accompanied by garnet, cassiterite, albite and white mica. These infilling minerals were crystallized late at the
magmatic-hydrothermal transition stage. The composition of the infillings indicates that the product at this stage is an
evolving calcium-, magnesium-, and iron-poor and fluorine-rich peraluminous granite, which is characterized by
abundant fluorite, and that the fluorides or fluorine complexes are the important forms that transport tin in fluids at this
stage. In case the cavities are connected by tectonic fractures, the tin initially enriched in the infilling fluids will migrate
and then precipitate the metallic minerals at favorable sites with formation of a vein-type tin deposit.
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Fig. 1 Geology and profile of the Baishitouquan pluton (From Ref. [8]): 1—Quaternary system; 2—Mesoproterozoic schist and

gneiss; 3—Indosinian granite; 4—Caledonian intrusive diorite; S—Caledonian intrusive biotitic granite; 6—Caledonian granodiorite;

7—Caledonian gneissic granite; a—Light color granite; b—Amazonite-bearing granite; c—Amazonite granite; d—Topaz-bearing

amazonite granite; e—Topaz albite granite



22 5 1 B, S RRIEASRRITAE R A A KBGO B BER R 253

B2 FASk A RIS R B

Fig. 2 Field and microscopic photographs for Baishitouquan pluton: (a) Distant view of amazonite granite mining deposit;

(b) Amazonite pegmatite cystidium from amazonite granite; (c) Cavity filled with fluorite and garnet, single-polarized light;

(d) Cavity filled with fluorite and garnet, orthogonal polarized light; (e) Cavity filled with fluorite and cassiterite, single polarized
light; (f) Cavity filled with fluorite and cassiterite, orthogonal polarized light. Abbreviations: Ab—Albite; Ct—Cassiterite; FI—

Fluorite; Gt—Garnet; Mc—Muscovite
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Table 1 Electron microprobe analysis results for garnet from zone b and ¢ of Baishitouquan pluton (mass fraction, %)

Zone Sample No. CaO  MgO TiO, MnO  ALO; FeO SiO, Y,0; Total And Alm  Spess
x-117-1  0.33 - - 2488 20.21 1832 3538 - 99.12 1 41 59
x-117-2  0.29 - - 2450 2096 19.55 34.48 - 99.78 1 42 57
x-117-3  0.32 - - 24.44  20.80 19.54 35.06 - 100.16 1 43 57
b x-118-1  0.60  0.01 - 22.02 2030 1990 36.79 0.193  99.81 2 45 53
x-118-2  0.89 0.004 0.003 2223 20.86 18.94 3648 0.615 100.02 3 43 54
x-118-3  0.65 - 0.016 2483 2020 18.53 3540 0.240  99.87 2 40 58
X-124-1  0.82 - - 28.48 20.16 15.57 34.69 0.155  99.88 3 36 61
c X-124-2  0.49  0.004 - 26.27 20.68 18.14 3533 0.012 100.92 1 39 60
X124-3  0.60 - 0.019 2821 2096 16.04 3593 0.12 101.88 2 34 64
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Fig. 3 Plots of garnet in spessartite-almandite-andradite triangle
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Table 2 Electron microprobe analysis results for cassiterite from zone ¢ of Baishitouquan pluton (mass fraction, %)

Sample No. ALO; TiO, Ta,0s Y,0; SnO, WO; Ga0O; NbyOs MnO ZrO, FeO Sc,0;3  Total
(T11+4T15)-1 - - 0.37 - 98.22 - - 0.18 0.06 - 0.009 - 98.80
(T11+T15)-2 - - - - 98.89  0.02 - 0.06 0.01  0.05 - - 99.03
(T11+T15)-3 - - 0.08 - 99.04 - - 0.16 - 0.10  0.007 - 99.40
(T114T15)-4  0.06 - 0.90 - 96.02  0.05 - 0.80 - 0.21  0.001 - 98.00
(T11+T15)-5 - - 0.76 - 97.80 - - 0.54 0.06 024 0.035 - 99.40
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Table 3 Electron microprobe analysis results for zircon from zone ¢ of Baishitouquan pluton (mass fraction, %)
Sample No. SiO, 710, Uuo, Al,O4 HfO, ThO, Y,0; P,0O4 Total
T11+T15-1 32.21 59.24 0.893 0.107 4.197 0.105 - 0.003 96.76
T114T15-2 32.48 64.13 0.015 - - 0.045 - - 96.67
T11+4T15-3 31.60 64.87 0.107 0.001 0.017 - - 96.60
T11+T15-4 31.62 66.99 0.067 - 0.017 0.107 - - 98.79
T11+4T15-5 32.29 65.72 0.083 - 0.024 - - 98.12

A AE A R AT PR T 4 FIT 5 I T e S 6 4 (i R Dl

.

JLFPTAT I LR Fe A v AT AN [ B i £
XFFE AR S A UG AR IR 4 )
FEPE NEAASRAUERIN a R e i, A+
MR ih+ A1 Fe S A SLIRAT G In (s, R WAL &5 i
IR AN s F AR s 5, Xl 4R 7 B4l
s R e R R AT RN R T LI e )
M5 b A e RO [ (5 AN & SR AL A
TR D, R fivs A AR 1) 73 85
LT IR LA e 8. A ABHA A B s
R~ PO BRIt 8 A SR IR
T LI BLAI, s AR R84 LI 78
BUNWE LTz Bl 52 RIS, oAt
H VRIS AR, B R e A
BAEHIBTB

IR 2 1) SRR BT 7 A D B A AT E 2 o JR K
S N (S PEPS Sy Lt VSR EE A (s e
WO I BOE R SLIR e ), ifnfeis B AL a4
AL, R E e A, B E R -
PBOL LB Be A KB DOUE o LE LU PR A — It A [
LT, WRCE AR AL SRRV TERIRRE, ) IZ A (1
LIS 1G AU, V120 = R KM - ARt et
RERBCHK, FRAEATRIFRAL R IR B R A3k
SRAA L TR BRI IR, RTRERE WY Pl A R 5 4

—ARIE 4G T S

AP IR B R SRR B o T8 e
PR PIT R I EENER . A A Sk SR A AR LI
BRI, RSP S s A
— R P B I S T

1A S SR A, s S A YE O 50.3 X
10°~131.6X 10°°, FFH M a #5] c #F, P,
P BB, B R EAE T K AR Ao R/,
TTAE 8 AR B85 A1 FLIF 78 L oA o L3 X 3R
AAE A S X MR A R T, B AT R ) 25 4
i, B SO I B A T ) R e
AR

4 it

1) A SR AR b AR LR 78 B R A IR £
0 B2 15 D o AU I B W 1 ) o

2) AERAGBRERIN E SR R AE A R R e
HORSS T B I EREE B AERXE ST, B
LB R FRIBOL R B R A Kt , IR R
AL

3) A HK BRI BUESY], Vb = SR AL
TR A= AR A A e b I A B BT M ke Ede s, fAE



F22 % 1

OB A

RAR M FAATRSER I A1 4E

€ KB I BRI RN

257

AHBERER, wtAETE R BUE A BRI K .

REFERENCES

(1]

LONDON D. Magmatic-hydrothermal transition in the Tanco
rare-element pegmatite: Evidence from fluid inclusions and
phase-equilibrium experiments[J]. American Mineralogist, 1986,
71(4): 376-395.

AR FEAS UG IR A A P K BURLA D], B R 2

HAREBHE AR, 1997, 33(1): 11-20.

ZHU Jin-chu. Aqueous fluids in sialic magmatic system[J].
Journal of Nanjing University: Natural Sciences, 1997, 33(1):
11-20.

IRBER W. The lanthanide tetrad effect and its correlation with
K/Rb, Eu/Eu, St/Eu, Y/Ho, and Zr/Hf of evolving peraluminous
granite suite[J]. Geochimica et Cosmochimica Acta, 1999, 63(4):
489-508.

JAHN B M, WU E, CAPDEVILA R, MARTINEAU F, WANG Y,
ZHAO Z. Highly evolved juvenile granites with tetrad REE
patterns: The Woduhe and Baerzhe granites from the Great
Xing’an Mountains in NE China[J]. Lithos, 2001, 59(4):
147-175.

WU Chang-zhi, LIU Si-hai, GU Lian-xin, ZHANG Zun-zhong,
LEI Ru-xiong. Formation mechanism of the lanthanide tetrad
effect for a topaz- and amazonite-bearing leucogranite pluton in
eastern Xinjiang, NW China[J]. Journal of Asian Earth Sciences,
2011, 42(5): 903-916.

R, R RV S BT T[], TR AR,
189-201.

LI Zhao-lin. The bearing of intergranular
mineralization[J]. Acta Geologica Sinica, 1986, 60(2): 189-201.
GU Lian-xing, YANG Hao, GOU Xiao-qin, WANG Jin-zhu.
Geochemistry of the Baishitouquan amazonite granite of the
Mid-Tienshan belt[J]. Chinese Journal of Geochemistry, 1994,
13(4): 289-304.

BUER, HieRs, KEE, REK, BHH, B W, T B
B AR ORI AN 2 A R ATE K TR A 2 S s
fERI. A4 2R, 2003, 19(4): 585-600.

GU Lianxing, GOU Xiao-qin, ZHANG Zun-zhong, WU
Chang-zhi, LIAO Jing-juan, YANG Hao, YIN Lin, MIN

Mao-zhong. Geochemistry and petrogenesis of a multi-zoned

1986, 60(2):

solution on

high Rb and F granite in eastern Tianshan[J]. Acta Petrologica
Sinica, 2003, 19(4): 585—600.

B, REE, KIS, RReEE, XU, ), ko
AREE A SR B BRI AL K A R R A2 R
WHAL[T]. EAH T 23R, 2007, 13(2): 207-223.

GU Lian-xing, WU Chang-zhi, ZhANG Zun-zhong, GOU
Xiao-qin, LIU Si-hai, ZHENG Yuan-chuan, ZHANG Guang-hui.
Geochemistry of the Baishitouquan topaz-bearing amazonite
granite: Zoning and magma evolution[J]. Geological Journal of
China Universities, 2007, 13(2): 207-213.

SRS, BN, ZEE. RRNE G E) SRS L R
U M. B B R K% A, 2010: 1-329.
ZHANG Zun-zhong, GU Lian-xing, WU Chang-zhi. Magmatism
in eastern tianshan mountains and its relation to collisional
orogeny and metallogeneses|M]. Nanjing: Nanjing University
Press, 2010: 1-329.

[11]

[12]

[13]

[15]

[16]

[17]

(18]

[19]

[20]

[21]

[22]

(23]

[24]

GU Lian-xing, ZHANG Zun-zhong, WU Chang-zhi, GUO
LIAO Jing-juan, YANG Hao. A

amazonite-bearing leucogranite pluton in eastern Xinjiang, NW

Xiao-qin, topaz- and
China and its zoning[J]. Journal of Asian Earth Sciences, 2011,
42(5): 885-902.

CLARKE D B. The mineralogy of peraluminous granites: A
review[J]. Canadian Mineralogist, 1981, 19(1): 3—18.

PUPIN J P. Zircon and granite petrology[J]. Contributions to
Mineralogy and Petrology, 1980, 73(3): 207-220.

ZHAO Zhen-hua, XIONG Xiao-lin, HAN Xiao-dong, WANG
Yi-xian, WANG Qiang, BAO Zhi-wei, JAHN Bor-ming.
Controls on the REE tetrad effect in granites: Evidence from the
Qianlishan and Baerzhe granites, China[J]. Geochimical Journal,
2002, 36(6): 527-543.

SCAILLET B, MACDONALD R. Fluorite stability in silicic
magams[J]. Contributions to Mineralogy and Petrology, 2004,
147(3): 319-329.

KOVALENKO V I, KOVALENKO N L

(topaz-bearing Quartz keratophyre)-subvolcanic analogue of

Ongonites
rare-metal Li-F granitesfM]. Moscow: Science Press, 1976:
1-124.
XIONG Xiao-lin, ZHAO Zhen-hua, ZHU Jin-chu. Phase
albitite  granite-H,O-HF their
petrogenetic applications[J]. Geochemical Journal, 1999, 33(2):
199-214.
U, RUA, SR BRI = A A ks SR A
T de, BHoRERMIESTI]. hERIL:, 1998, 27(1): 1-11.
WANG Xian-jue, NIU He-cai, GUO Guo-zhang. The tracing
study of Nb and Ta in magmatic evolution process for pegmatite
vein No.3, Altay, China [J]. Geohemica, 1998, 27(1): 1-11.
HAAPALA 1. Petrography and geochemistry of the Eurajoki

stock, a

relations in system and

rapakivi granite complex with greisen-type
Finland[M].
Bulletin-Geological Survey of Finland, 1977: 1-128.
HAAPALA 1.
tin-mineralised granites: Topaz-bearing leucogranites in the
Eurajoki stock, Finland[J]. Journal of Petrology, 1997, 38(12):
1645-1659.

LEHMANN B. Metallogeny of tin[M]. New York: Springer-
Verlag, 1990: 1-211.

WEBSTER J D. Exsolution of magmatic volatile phases from

mineralisation  in  southwestern Kuopio:

Magmatic and postmagmatic processes in

Cl-enriched mineralizing granitic magmas and implications for
ore metal transport[J]. Geochimica et Cosmochimica Acta, 1997,
61(5): 1017-1029.

MR 3R, Tk, MEP, R B ERIL A M]. B A
B UK AL, 2000: 1-320.

CHEN Jun, WANG Ru-cheng, ZHOU Jian-ping, JI Jun-feng.
Geochemistry of tin[M]. Nanjing: Nanjing University Press,
2000: 1-320.

THE, KREW, B K SRR, kR, TR BUE &
SnO, 7 et 55 45 il B IR (F) R DG R [J]. W IR MR, 2002, 21(4):
393-398.

LI Fu-chun, ZHU Jin-chu, RAO Bing, JIN Zhang-dong,
ZHANG Lin-song. SnO, concentration in granitic melt and its
relation with crystallization temperature and time duration[J].
Mineral Deposits, 2002, 21(4): 393—-398.

(mig  fIF458)



