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AR Ar isotope dating of muscovite from Jingerquan pegmatite rare metal
deposit in Hami , Xinjiang, and its geological significance
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Abstract

“Ar-*? Ar method was used to date muscovite from the Jingerquan pegmatite rare metal deposit in Hami,
Xinjiang and, as a result, some new isotopic geochronological data were obtained. It is shown that this deposit
was formed at (243 i2) Ma of Indosinian period and since then it has maintained a solid and closed isotopic sys-
tem . Similar to things of the Altay metallogenic province , mineralization of pegmatite rare metal deposits also
occurred in East Tianshan Mountains during the Indosinian period. The results suggest that the mineralization
regularity in the Altay region can be applied to East Tianshan region, and that geologists from Altay and from
East Tianshan can learn from each other for further exploration .
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Fig . 1

Regional geological sketch map of the Jingerquan pegmatite type deposit (after Regional Geological Survey

Party of Xinjiang, 1965)
1 —Quaternary ; 2 — Middle- Upper Carboniferous ; 3 — Middle- Lower Devonian ; 4 —Middle Hercynian muscovite granite ; 5 — Middle

Hercynian biotite granite ; 6 —Middle Hercynian diorite , quartz diorite ; 7 — Early Hercynian albitophyre ; 8 —Fault ;

9 —Li ore spot; 10 —Be ore spot; 11 —Cu ore spot
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Fig . 2

Geological plan of the Jingerquan pegmatite deposit (after Regional Geological Survey Party of Xinjiang, 1965)

1 —Diluvial sandy gravel ; 2 —Middle Hercynian muscovite granite ; 3 —Middle Hercynian muscovite-biotite granite ; 4 —Middle Hercynian biotite

granite ; 5 — Middle Hercynian diorite ; 6 —Middle Hercynian gneissic granite ; 7 — Mylonitized diorite ; 8 —Ore- bearing peg matite dike and its serial

number; 9 —Barren peg matite dike ( width enlarged slightly) ; 10 —Fault; 11 —Lithofacies boundary ; 12 —Quarry broken material
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Fig. 3

Geological section showing peg matite veins in the Jingerquan peg matite deposit

1 —Quartz core belt ; 2 —Beryl and albite- bearing mircocline- quartz belt ; 3 —Beryl —bearing albitized mircocline and quartz belt ; 4 —Green mica belt ;

5 —Feldspar quartz peg matite belt ; 6 —Graphic belt ; 7 — Muscovite granite ; 8 —Inferred geological boundary ; 9 —Sampling site and its serialnumber
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Table 1 ** Ar/ * Ar dating results of muscovite from the Jingerquan deposit

acc (AP An,  CCAar¥Aan,  TAarPAn, (AP AD,  PArPArT PAV10 “mad P Areg/ % t,t10/ Ma
400 20.5720 0.0354 0.2139 0.0198 10.1132 11 .86 0.06 200 £12

500 24 3174 0.0654 1.2004 0.0496 5.0638 3.03 0.08 103 £20

600 15.6880 0.0146 0.1695 0.0439 11 .3871 13 .21 0.15 223249 .9
700 15.5016 0.0119 0.2611 0.0424 11 .9951 21 .36 0.26 234 .4%5 1
800 14.3234 0.0080 0.0739 0.0189 11.9607 55.73 0.56 233 .7%3 .7
900 14.5323 0.0075 0.0169 0.0143 12.3055 143 .66 1.32 240 £3 5

1000 13.4811 0.0031 0.0038 0.0136 12.5722 1393 .61 8.69 244 913 6
1050 12.8042 0.0011 0.0059 0.0132 12 .4889 437 .74 11 .01 243 413 4
1100 12.7269 0.0005 0.0005 0.0131 12.5833 5474 .19 39.99 245 .1 12 .4
1150 12 .5640 0.0004 0.0008 0.0128 12 .4359 3512 .36 58 .58 242 412 5
1200 12.6041 0.0008 0.0011 0.0131 12.3747 1442 .66 66 .22 241 3%2.5
1300 12.5184 0.0005 0.0010 0.0130 12.3795 2843 .47 81 .27 241 4%2.7
1400 12.4912 0.0004 0.0005 0.0129 12.3712 3538 .07 100 .00 241 2£3 1

R AR m ARSI R L . FEIE 50.80 mg,J=0.011565. * ABUR BRI Ar 530 Ar Z L1 .



FosE Hal MROBIESE . Bremms 2 5 LR i A U B IR A Ar 2R 0% S HLHh R X 475
- 3.3 R HME
00006} i [ mﬁfﬁ?ﬁﬂ?‘&ﬁq M358 4 10 1 FE R KL B 7 2257 T
@ HE20 TG B Z R A | B 2 5 B B o
2 0.0004 KA SE AL I B AE I I 102 42 3 Zh T R A
% SESEIT FLB T 6 s R GBI . X2
) o.0002] @ UESE T 28 M R 28 15 5% L% F TR 5 o 75 s 11 A
; P R L R R B T b 5 B R 28 TT AR L i
& SR EAIN B I £E % 1L 4 Xt ] [ R %
0000 o6s 0068 0072 007 0080 0084 B R L X2 15 2 IR B S 9 2 i ( i v 4
*Ar/CAr

5 BE)LRAM A TR BT IR 1 = BE)
40 Ar/ 30 ArJ SN 2
Fig. 5 Inverse 40 A1/ Ar isochron age of muscovite

from the Jingerquan deposit

40000 e

30000 -
<
'
< 20000

10000 | 1=(242.9+4.8) Ma

¥IHRAr/*Ar=280+89
¥ &=0.15
0 +— " "
0 1000 2000 3000
*Ar/*Ar

6 BiLRRERA S BE IR A= bR
0 Ar/ 3 ArZEI 2
Fig. 6 40 Ar/3° Ar isochron age of muscovite from the

Jingerquan deposit

RS . S8 LR A E B S B i KA
BBEN AT KR ESH T (244 Ma) B T4 (230 ~
228 Ma) &4 (250.6 ~ 232.7 Ma) WAL
JCT BN S R R B T R ML AT
BN SR Bl 0 (e sk ( 2 4R T 55 ,2004) |, HL BRI
TBELR RGBSR AT il BT IR nl LA b i
VUi s s &5 K2 5 BRSO RO 1E F T a6 i — A

bR

INHE AR 2 o 5 sl 5 cande L iy M a 4R
IR FF HL 530 B ple ™ RIS K 1 388 A 340 2
HATIEANEE F 58 . (025 18 B DU - $A15 d 2 A6
BB IR TAE EZAE PR R HIX 76K 1L
M X TF A L > AU B LR X R 3 50
JKAN 4 54 Bk AE b R OR A Bl TR A BT X A
BRI di s LN )02 M AR kO B2 T g A e
MM REAERE— A . HEm )T 2 ARl i
DX 12 TR A A T R IR AR S A S BT SR 2R B X (1)
B Rk 45 T TR . 8 4055 (2001 52002)
R 0 30 Tk 6F ] 7R 28 ML X R AT G R AT IR R I AR ) R
GERF T UE SE T B 2R 28 b X A7 A 22 30 UK ) A i Y
WK FHA S G I R RSO A5 A ko e
PEBULE WA AR SRR TR S
TR 22 FEAL R 25 I Ik 5 R L B 44 TR0 L
P& i IR 1Ly XA T B H AR A R . AR O
W e L SR A i A A AT 4 R DR B B AR 1 A
FU AR R LHE D™ U R S 3R A TR AR
BIVE 25 R b AT M SR AT I AN 2 2 ] IR 28
(R A A T ] 2 28 b X AR AR 5 2 2 2R R L IX
(R AR IXREAT Bh T IT 4k % |

References

Chen W, Liu X Y and Zhang S H. 2002 . Continuous laser stage raising
te mperature ** Ar/** Ar geochronological dating research[ J]. Geol .
Rev., 48(Supp.) : 127 ~134 (in Chinese with English abstract) .

Colmen R G. 1989 . Continental growth of Northwest China[ J]. Tec-
tonics , (3) : 621 ~635.

Li H Qand Chen F W. 2004 . Isotopic geochronology of regional minera-

lization in Xinjiang , China[ M]. Beijing: Geol . Pub. House. 391p

(in Chinese) .

O BRI, X4, 45 . PR R 5 XIS PP . b st MU RRAL . AR



476 v R

Hh 5 2006 F

MaL Y and Chen J H. 2000. Aquamarine discovery in Jing’ erquan
mining district of Hami in Xinjiang[ J]. J. Gems & Gemmology,
2(3) : 61 ~62(in Chinese with English abstract) . MaoJ W, Yang
J M, Han C M and Wang Z L. 2002 . Metallogenic systems of
poly metallic copper and gold deposits and related metallogenic geo-
dynamic model in eastern Tianshan Mountains, Xinjiang[ J].
Earth Science , 27(4) : 413 ~ 424 (in Chinese with English ab-
stract) .

Regional Geological Surveying Party , Bureau of Geology and Mineral Re-
sources of Xinjiang. 1965 . Map of mineral deposits at 1: 200
000 — Wutong Woziquan[ M]. 15 ~ 20 (in Chinese) .

Wang D H, Li H Y and Zou T R. 1998 . Types and orogenic process of
the rare metal deposits in Altay[ J]. Mineral Deposits,17( Supp.) :
25 ~ 28 (iin Chinese with English abstract) .

Wang D H, Chen Y C and Xu Z G. 2001 . Chronological study of Cale-
donian metamorphic pegmatite muscovite deposits in the Altay
Mountains, Northwestern China, and its significance[ J]. Acta
Geologica Sinica, 75(3) : 419 ~ 425 (in Chinese with English
abstract) .

Wang D H, Chen Y C, Li T Dand Fu X J. 2002. Metallogenic series
and metallogenic rule in Altay metallogenic province[ M]. Beijing :
Atomic Press. 493p.

Wang D H, Chen Y Cand Xu Z G. 2003 . YOAr Y Ar isotope dating on
muscovites from Indosinian rare metal deposits in Central Altay,
Northwestern China[ J]. Bull . Mineral . Petrol. & Geochem ., 22
(1) : 14 ~17 (in Chinese with English abstract) .

Wang R M, Liu D Q and Yin D T. 1981 . Ore-forming control condi-

tions for Cu- Ni sulfide deposits and the research on the prospecting

in Tudun- Huangshan area of Hami in Xinjiang[ J]. J Mineral .

Petrol ., (1) : 1 ~159 (in Chinese with English abstract) .

Mt o 325 % Sk

B 3, Xgrs, skIBZ0 . 2002 . JELLWOGHT BLIHEL Ar/ 3 Ar HOUTUAE
AR5 D VERFARL 117, WBAE Y | 48( 3 F) - 127 ~134.

ZEMETY | MR SC . 2004 . H DB R DSOS 1 T AEAR R M. b st
HBTTH R AL . 391 T

2 BREEAE . 2000 . RS EB LRV X KB EEA[I]. E
AREAEZE, 2(3) - 61 ~62.

BRI, BER, WHEW, TER . 2002 KRILMZ & BT KR
RN RS ) AR 7. R BL 22 | 27(4) : 413 ~ 424 .

TRL, A4, ABR N 1998 . BIURERAT & BRI 5
AT WK, 17( ) - 25 ~ 28,

ERL, BRE), ARAEND . 2001 . BT JR A0 HL AR AR 5 R R AT e 2
= B R AR AR S S I X ). MU 4R, 75(3) @ 419
~ 425 .

FEHA, BRI, ARENT, 2R IR . 2002 . BIRZE LT A 1
AT R O A M. B R RE AL . 493 T
EBL, BN, AAERT . 2003 . BT FRET IR 28 B SR A R 4

RFEWTRL ). 0 YA ARG, 22(1) 114 ~17.
AR, XA, BB . 1987 . BT RIS 2 e L — A A AR AR AL
YIRS 18 1 45 A B 6™ T R RS 1. A A, (1) 2 1
~159.
B T SR X S S CBA L 1965 . 1: 20 JTHT R B —HE A 5
TIRIE M].15~20.



