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Fig. 1 Geological sketch map of the Ashele Basin (modified after No. 4 Geological Team of the

Xinjiang Bureau of Geology and Mineral Exploration and Development, 2010)
Fault: (D Maerkakuli large Fault; ) Biesisala large Fault; (3) Jiamanhaba large Fault
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tuff of Qiye Fm.
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Fig. 2 Geological sketch map of the Sarsuk polymetallic gold deposit ( modified after No. 2 Regional

Geological Surveying Party of the Xinjiang Bureau of Geology and Mineral Exploration and Development, 2011)
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Fig. 3 Cross-section of No. 92 prospecting line of the Sarsuk polymetallic gold deposit

(modified after No. 2 Regional Geological Surveying Party of the Xinjiang Bureau of Geology and

Mineral Exploration and Development, 2011)
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Fig. 4 Characteristics of ores in the Sarsuk polymetallic gold deposit
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W 415 (o) WK G TNEET 0415 (1) & &R0 SH 0 4 9K, Buo s RABck s (g) BERD 10 FERREE AL 5 (h) Bk p
SBRASH BT NS (1) INBED RSB T SLAERR AR, B E I AT b SR FLIAR BV AR B A

(a) Pyrite + sphalerite ore with dense massive structure; (b) chalcopyrite + sphalerite + pyrite ore with banded structure; (c¢) pyrite + galena +

sphalerite ore with ribboned structure; (d) pyrite + chalcopyrite ore with dense disseminated structure; (e) pyrite + sphalerite ore with stockwork

structure ; (f) gold-bearing pyrite + chalcopyrite quartz vein, pyrite and chalcopyrite were veinlets; (g) cataclastic texture of pyrite; (h) interstitial

texture of chalcopyrite and sphalerite in pyrite; (i) interstitial texture of sphalerite in pytite, droplet-like exsolution of chalcopyrite in sphalerite
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Fig. 5 Characteristics of ore veins interpenetration and ductile shearing deformation in the Sarsuk polymetallic gold deposit

(a) BT SBE ARG UIHOR BT S8 5 (b) BHRA IR U B YOR BT B0 5 (o) SR R YR A T ik AL AU E
A (d) ST BB Ak R RAR A TREAL TR 5 (o) MEERAMSEES , K E I UIATE ; (1) s LB ; (g)
JiH WK I g A SRR AT AU 5 (h) BEMCA LS RSB S s (1) PR B A 404 T B 2 s () WRBCREA P 4
BB B 5 (k) B A3V n P A0 ST R e, TG it oA R 1 IR BRI 5 (1) S B RSS9 kAT IR )
LB S + A

(a) Chalcopyrite + pyrite quartz vein cut across massive pyrite + chalcopyrite; (b) chalcopyrite vein cut across early dense massive pyrite +
chalcopyrite; (c) disseminated pyrite was distributed in the silicified rhyolite porphyry; (d) chalcopyrite + pyrite veinlets and stockworks were
distributed in the silicified rhyolite porphyry; (e) diabase dyke invaded rhyolite porphyry, the shear deformation was developed; (f) euhedral pyrite
in diabase dyke; (g) galena vein cut across chlorite pyrite diabase dyke; (h) mylonitized ore-bearing rhyolite porphyry; (i) pyrite and chalcopyrite
were distributed in schistose diabase dyke; (j) galena was elongated directionally in rhyolite porphyry; (k) subgrain rotation recrystallization of
quartz in sericite + quartz altered rock, sericite was distributed linearly; (1) pyrite pressure shadows in pyrite-bearing rhyolite porphyry, the shadows

are quartz + sericite
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Fig. 6 Characteristics of the zircon age samples in the Sarsuk polymetallic gold deposit

(a) Field outcrop of rhyolite porphyry; (b) characteristics of rhyolite porphyry in the optical microscopy
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Table 1 LA-ICP-MS U-Pb data of zircons from the rhyolite porphyry ( sesk12-69) in Sarsuk polymetallic gold deposit, Altay, Xinjiang

&1 FEMRRFERAREEZERY RV A M (seskl12-69) $5H LA-ICP-MS U-Pb ST R

JLEFR(x107°) [F) 32K LE fE [l ZRAF W (Ma)
NP R= o - U Th/U n(szlJ)/n(ZO(’Pb) n(ZU7Pb)/n(235U) (206Pb)/n(238U) 11(207Pb)/n(206Pb) n(szlJ)/n(BSU) (ZOGPb)/n(BgU) EE R g

i lo Wi lo i lo IfE lo If lo i lo (%)
sesk12-69-1 24 117 256 0.69 0.0566 | 0.0015 | 0.4617 | 0.0122 | 0.0592 | 0.0004 476 58 385 10 370 3 104
sesk12-69-2 103 65 1273 0.81 0.0550 | 0.0005 | 0.4477 | 0.0044 | 0.0591 | 0.0004 411 20 376 4 370 2 102
sesk12-69-3 35 135 464 0.89 0.0565 | 0.0013 | 0.4593 | 0.0104 | 0.0589 | 0.0004 473 49 384 9 369 3 104
sesk12-694 53 104 518 0.67 0.0621 | 0.0011 | 0.5401 | 0.0132 | 0.0631 | 0.0005 677 39 438 11 394 3 111
sesk12-69-5 50 123 682 1.01 0.0579 | 0.0007 | 0.5117 | 0.0069 | 0.0641 | 0.0005 527 28 420 6 400 3 105
sesk12-69-6 83 121 914 0.74 0.0597 | 0.0007 | 0.4912 | 0.0057 | 0.0596 | 0.0004 595 24 406 5 373 3 109
sesk12-69-7 87 91 1092 0.85 0.0564 | 0.0005 | 0.4610 | 0.0042 | 0.0593 | 0.0004 468 18 385 3 371 3 104
sesk12-69-8 72 163 1158 1.17 0.0548 | 0.0008 | 0.4514 | 0.0073 | 0.0597 | 0.0004 405 33 378 6 374 3 101
sesk12-69-9 53 132 517 0.63 0.0572 | 0.0008 | 0.4675 | 0.0064 | 0.0593 | 0.0004 500 29 389 5 371 3 105
sesk12-69-10 83 170 1251 1.06 0.0568 | 0.0005 | 0.4639 | 0.0043 | 0.0593 | 0.0004 482 19 387 4 371 3 104
sesk12-69-11 99 375 1168 0.78 0.0562 | 0.0009 | 0.4593 | 0.0076 | 0.0593 | 0.0004 459 34 384 6 371 3 104
sesk12-69-12 36 169 492 0.90 0.0574 | 0.0009 | 0.4688 | 0.0080 | 0.0593 | 0.0004 506 35 390 7 371 3 105
sesk12-69-13 59 143 538 0.66 0.0568 | 0.0013 | 0.5016 | 0.0128 | 0.0640 | 0.0005 484 49 413 11 400 3 103
sesk12-69-14 121 113 1414 0.77 0.0553 | 0.0004 | 0.4565 | 0.0041 | 0.0598 | 0.0004 425 18 382 3 375 3 102
sesk12-69-15 23 85 388 1.38 0.0583 | 0.0013 | 0.5155 | 0.0120 | 0.0642 | 0.0004 539 48 422 10 401 3 105
sesk12-69-16 147 121 2344 1.14 0.0566 | 0.0004 | 0.4631 | 0.0039 | 0.0594 | 0.0004 476 17 386 3 372 3 104
sesk12-69-17 44 37 538 0.85 0.0560 | 0.0008 | 0.4583 | 0.0067 | 0.0593 | 0.0004 454 33 383 6 371 3 103
sesk12-69-18 99 206 1151 0.78 0.0567 | 0.0006 | 0.4635 | 0.0048 | 0.0592 | 0.0004 481 22 387 4 371 3 104
sesk12-69-19 74 123 899 0.83 0.0562 | 0.0005 | 0.4596 | 0.0041 | 0.0593 | 0.0004 460 18 384 3 371 3 104
sesk12-69-20 88 74 1054 0.81 0.0571 | 0.0005 | 0.4669 | 0.0041 | 0.0593 | 0.0004 496 18 389 3 371 3 105
sesk12-69-21 77 107 1000 0.87 0.0564 | 0.0005 | 0.4599 | 0.0043 | 0.0591 | 0.0004 468 19 384 4 370 3 104
sesk12-69-22 144 33 2793 1.40 0.0614 | 0.0005 | 0.4985 | 0.0042 | 0.0588 | 0.0004 655 16 411 3 369 2 111
sesk12-69-23 88 69 1489 1.32 0.0607 | 0.0009 | 0.5367 | 0.0097 | 0.0641 | 0.0005 629 33 436 8 401 3 109




53 4

W R A B SR R 2R BRI < 22 B R A X 3 S — B DA TR I R

639

FIFERMEEE &MU RO ML B ( sesk]12-69) 855 LA-ICP-MS U-Pb 47 2

porphyry | seskl2-69 | in Sarsuk polymetallic gold deposit.

Table 1 LA-ICP-MS U-Pb data of zircons from the rhyolite
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A AEAR, DB B AN
FEER A2 46T 50 ~ 130
pm,ﬁﬁ? 20 ~ 80 pm,
B R Th/U {5 AT LS
B, E R A
) Th/U f— M KT 0. 1,
78 J5T 85 A1 1) Th/U i —
% /N F 0.1 ( Belousova et
al., 2002) . i 80 BE A FE
mis A UL Th 5 528 4k
BOR(FE 1), U 4T 256 x
10°° ~ 2793 x 10°°, Th 4}
F33x107°~375 x10°°,
Th/U {4 F 0.63 ~1.40
ZIa, KT 0.1, R T 5
AR TERR Kk
JGER b, iR 3 B 4
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BB B IR 5 PRl 4544
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Fig. 7 Cathodoluminescence images of representative zircons = i
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Fig. 8 Zircon LA-ICP-MS U-Pb age of the rhyolite porphyry
(sesk12-69) in Sarsuk polymetallic gold deposit
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Fig. 9 Characteristics of the sericite sample in the Sarsuk polymetallic gold deposit in the optical microscopy ( + )
(a) BB RLGURE 75 (b) WAASEIHIERE; (o) WA LI E M7 5 (d) £13eRBE

(a) Sericite was distributed linearly and directionally; (b) secondary quartz filled the fractures;

(c¢) square pyrite was distributed directionally; (d) quartz porphyroclast
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WSS BESR TAEAE b [ R 7 BB R A AF 5% B 11 T vk
WL R AT, R 42 32 o B A AE
FEM BR fERE : ZBH25 M BERRBE, HARMEAE IS K
132.7+1.2 Ma,K 558 7. 6% ,

FE i 1 B BE TR A B A Bl B — A B
Jn#4 30 min, 4k 30 min, S AT A TE 2R ICR
B TR Helix MCF #4710 , B4 04 1 15 2R 4
20 U . BT A B AE [l )3 2 B 1) 2R S T
HEAT BT REEARS IE R RRMRE 28 FAE R T 4T
RN RERRKIE, H RS b ™4 0 TR R
R IE R B i 53 A BT A K, S0, Fil CaF, SRk

BOHAE N [n(36Ar)/n(37Aro) lea = 0.0002389,
[ n(*“Ar)/n(PAr) ], = 0.004782, [ n(”Ar)/
n(7Ar,) ], =0.000806, 7 Ar 2 5ot 5 1 E AR AL
E;YKEASEH A =5.543 x 10 "%a™"; A ISOPLOT
TP (Ludwig, v2. 49, 2001 ) 153 FRAE % I S5 IF 28
PRI R ZE DL 20 5t o TR0 SC 0 R AR WA DG SC 3
(MR3CEF, 2006; 5KESF, 2006)
4.3 TEHEHR

O Ar/® Arlr BEFHIRAE IS 23 Hr 25 T 0L 2, R Y
ARSI I SRR AR AR UL 10, FE D sesk12-32 SR,
{RAEWS H 256.3 Ma, 820°C ~1020°C 1 7 /M IELEERY
EEh i i) FEAE S N 254.4 + 1.8 Ma (20), % W
77.8% By ¥ Ar B Ui . MY B9 n( P Ar) /n (P Ar) —
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Fig. 10 “Ar/* Ar spectra and isochron ages of sericite from the Sarsuk polymetallic gold deposit

n(*Ar)/n(*°Ar) ZERTERAERS (1) =254.0 £3.7 Ma,
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PBCHE o i KL TS A 98 KL, ORI 26
TR JeE 5 DAy 5 9 KRR SRR IR

B IESRAEARE, RA G B EZ Y
RIS [R) A T A 58 228 & [E 25 BT MR ACE 1B A7 4F
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Table 2 Analytical result of “ Ar/ * Ar ages of sericite from the Sarsuk polymetallic gold deposit

sesk12-32 H=HF  KETE =30.88 mg  J=0.005045

oy [2ea0 |[aCian paTan) |raCiay | (a0 || VA | PR | RO
n(PAr) L ILn(PAn) L ILn(PAn) L Ln(PA L1 (%) 10" mol) | ) (%) M tlg
600 44.4670 0. 1804 246.9973 0.0477 19.44 10.7913 0.01 0.05 96 77
700 24.6083 0.0091 11.5137 0.0154 92.33 22.9332 0.19 0.87 197.5 4.1
760 28.5293 0.0045 10.8612 0.0126 97.97 28.1973 0.13 1.46 239.9 4.4
820 30. 1604 0.0013 2.4281 0.0133 99.28 30.0032 1.37 7.45 254.3 2.4
850 30. 1054 0. 0006 1.0405 0.0127 99.61 30.0122 1.45 13.76 254.3 2.4
880 29. 8556 0. 0005 0.7076 0.0127 99.63 29.7608 2.86 26.26 252.4 2.4
910 29.8306 0.0005 1.5014 0.0126 99.88 29.8314 2.15 35.66 252.9 2.4
940 30.0251 0. 0006 0.8916 0.0126 99.60 29.9262 2.81 47.93 253.7 2.4
980 30.2166 0.0003 0.6227 0.0127 99. 80 30.1725 4.56 67.86 255.6 2.4
1020 30.4123 0.0003 0. 8695 0.0127 99.87 30.3952 2.60 79.23 257.4 2.4
1070 30.7225 0. 0008 0.8656 0.0127 99.45 30.5735 2.31 89.31 258.8 2.4
1120 32.0109 0.0010 0.9917 0.0125 99.28 31.8067 1.92 97.69 268.5 2.5
1400 45.3654 0.0394 5.5229 0.0191 75.18 34.2569 0.53 100. 00 287.6 2.8

T AT AR m R I E BRI ALZR A 5 F = n (¥ Ar ) /n (% Ar) OB PR R Ar ™

5% Artt i
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FAFAERE R 22 B, Fic BRUSORT 1) [ B 4E A J2 3R
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Ma, IR, %7K 9 e g v e e 0 R
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BEH L FRIE ) e
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AP i 2 R R R B A
5.2 BIYITRREE

BRS04 A P I 3 L e ) — R R
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(BREAESE, 2011) , W NAE A BER A LR AN, &3
ML S—C 4144 .o BN & RUERERBER K 152
IRERCR A P H AR B B R A Sk 2 R
H o2& U i A2 TE Ry £ 0 2247 B0 59 9028 TE (Allen
et al. , 1995; Laurent-Charvet et al. , 2002, 2003 ; J&
W% 2007 ;Zhang Chuanlin et al. , 2012) . Hj AR
XA 55 197 D 5 A5 T B ] 480 K o AR AR 2% T AE

(W4, 1994 F i B F P17k, 1996; Laurent-
Charvet et al. , 2003; |3 F| 4 4¢, 2004 ; %) & 4,
2013 48 422, 2013b) , EEAEFE 261 ~297 Ma,
% IR 0 v 4 22 4 S 0 0 B 80 e 0 A b AR K 5
Wl o BRSBTS I LT R R R BLELATY
2 S” 24T W BT 2 I R R REAE, R BUR SRR R
WL IR T3 . BP ORI SE A XA T ED AR R R L
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PR A BE T IX 48 B EEARE Y S 251.2 £ 1.6
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TEME — S AR (R BIgS, 2015) o P X BT
ST R B[R] AF L IG5 21 55 57 e SRy A8 T Bk (]
FEUR I 31 A AR 55 i X R R B U —E T 3
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Fig. 11 Geochronology pedigree graph of diagenesis and mineralization in the Sarsuk polymetallic gold deposit
@ WASCEIE; @ WmHES, 1994 728 E MP47{dt, 1996; Laurent-Charvet et al. , 2003 ; [=/F147%, 2004 ;X1 €%, 2013;
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al. , 2004 ; Liu Fei et al. , 2013 ; Yang Fuquan et al. , 2013b; @ afterYang Fuquan et al. , , 2013a; @ after this paper; (® after Yang Fuquan

et al. , 2014
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Constraints from Zircon U-Pb and Sericite “*Ar/*’ Ar Datings
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Objectives: The Sarsuk polymetallic gold deposit is located at the Ashele Basin on the southern margin of

Chinese Altay. The orebodies of the deposit are hosted by rhyolite porphyry which is a subvolcanic intrusion within
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a volcanic conduit. A major breakthrough of exploration was made in recent years, but received little research yet.
The timing of mineralization was limited to the latest Middle Devonian (382 Ma). But the ages of barren rhyolite
porphyry and subsequent ductile deformation remain elusive, which restricts the progress of peripheral prospecting
work. Based on detailed field work and microscopic investigation, we carried out geochronological studies of one
rhyolite porphyry sample in the periphery and one mylonite sample in deformation band.

Methods : Approximately 70 ~ 85 kg of barren rhyolite porphyry was sampled for zircon U-Pb geochronological.
Zircon separation was undertaken at the Laboratory of the Langfang Institute of Regional Geological Survey, Hebei
Province, China. Zircon sample mounting and preparation, and CL imaging were undertaken at the Beijing Zircon
Dating Science and Technology Co. Ltd, China. Zircon U-Pb dating was performed at the Isotope Laboratory of the
Tianjin Institute of Geology and Mineral Resources, China, using laser ablation-multicollector inductively coupled-
plasma mass spectrometry ( LA-MC-ICP-MS) and a Thermo Fisher Scientific Neptune instrument with an ESI
UP193-FX ArF excimer laser. A laser wavelength of 193 nm and a pulse width of 5 ns were used during analysis,
with a spot beam diameter of 35 m, a laser energy density of 10 ~11 J/cm2, a frequency of 8 ~10 Hz, and using
He as a carrier gas.

“ Ar-* Ar dating was performed on the sericite of the mylonite, which is a newly forming mineral that occurred
in the shear surface. The sericite sample was crushed to 20 mesh and chips of sericite were hand-picked under a
binocular microscope. They were further purified by ultrasonic cleaning and their purities may reach over 99% .
“ Ar/* Ar dating was undertaken at the Geochronology Laboratory, Institute of Geology, CAGS, Beijing, using a
GV Helix MC mass spectrometer.

Results: LA-ICP-MS U-Pb zircon dating of barren rhyolite porphyry is 371.3 + 1.2 Ma. Combined with
previous studies of the ore-bearing rhyolite porphyry, our study proposes the rhyolite porphyry formed between 382
~371 Ma, the sericite of the mylonite yielded *’ Ar-’ Ar isochron age of 254.0 +3.7 Ma and plateau age of 254.4
+1.8 Ma. The isochron age overlaps the plateau age within error, which reflects the ductile shearing deformation
in the ore district took place at the end of the Late Permian.

Conclusions ; The main metallogenic stage is the latest Middle Devonian, 371 Ma may represent the latest age
of Ashele magmatic intrusion, which was not accompanied by mineralization. The age of ductile shearing
deformation in the Sarsuk polymetallic gold deposit is later than the main ductile shearing deformation age of Irtysh
sinistral strike-slip region fault belt, the ductile shearing deformation partially reformed the mineralization.

Keywords: U-Pb zircon dating; **Ar/* Ar dating of sericite; Ashele Basin; Sarsuk; Xinjiang

Acknowledgements: This research was jointly supported by the National Natural Science Foundation of China
Program (41272103) and the National Key Technologies R&D Program ( Grant No. 2011BAB06B03-02). We
thank the leaders and technicians of Xinjiang Xinwang Mining Co. Ltd and No. 4 Geological Team of the Xinjiang
Bureau of Geology and Mineral Exploration and Development for field work assistance.

First author: YANG Chengdong, male, born in 1987, a Ph. D candidate in Institute of Mineral Resources,
Chinese Academy of Geological Sciences. Email; yed. 198747@ 163. com.

Corresponding author: YANG Fuquan, male, born in 1968, research fellow. Mainly engaged in
geochemistry and deposit geology. Email ; fuquanyang@ 163. com.

Manuscript received on; 2015-05-24 ; Accepted on: 2016-04-08 ; Edited by; ZHANG Yuxu.

Doi: 10. 16509/j. georeview. 2016. 03. 008

fEZE:638 T13.1 E 2 BRRIFIKFR EWATEIR, B HHBERANETAE, —2016 £5 A
20 H





