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Mineral Exploration and Mining, Urumqi 830011, Xinjiang, China)

Abstract: The Asian gold belt extends into Western Tianshan Mountains, showing great prospecting foreground and potentiality. The
Katebasu gold deposit is a newly— discovered large— sized deposit, with 87t gold reserves and 3.84 g/t average gold grade. The
deposit is situated in a deformation band near the north Nalati fracture on the northern margin of the Middle Tianshan Mountains.
Gold orebody, lenticular or tabular in form, is controlled by the alteration zone along with the brittle and ductile fracture zone in the
monzonite granite. The center of the gold orebody is silicified rock with gold—bearing pyritization, and the edge is sericite chlorite
epidote altered rock with gold— bearing pyritization. The pyrite and chacopyrite are main gold carriers, with ionic gold in pyrite,
while embedded—gold and fissure—gold constitute the main forms in chacopyrite. The geological bodies of the Katebasu large—sized
gold deposit consist of monzonite granite, with a (346.3+3.3) Ma zircon U—Pb concordia age, suggesting Early Carboniferous. The
isochron age of the ore—bearing pyrite is (310.94+4.2) Ma, implying Late Carboniferous, appximately 35 Ma later than monzonite
granite. The key to gold mineralization was the tectonic fluidization caused by the closure of South Tianshan Ocean and the collision
of Tarim plate with Middle Tianshan landmass. Ore—forming fluids of gold were mesothermal to hyperthermal (270~390 °C) and
low—middle salinity (7%—16% NaCl eq.) ones rich in CO,, with the data 6O 1,0 v-swow=1.6%0—6.4%0 and 8D 1,0 v-suowy=—64%0 —
107%o, showing characteristics of deep metamorphism fluids. The average ("*’Os/"**Os); of the pyrite in gold ore is 1.449+0.052, and
the REE patterns and Pb isotope (**Pb/*Pb=18.129—18.773, *"Pb/*Pb=15.459—-15.554, **Pb/*Pb=37.707—38.123) have similarity
or relevance to the earth crust of the Middle Tianshan Mountains, suggesting that the metallogenic material was derived form the
earth crust. The &S values of the sulfide are 6.92%0—12.15%o, implying that the S of the ore came from Thermochemical Sulfate
Reduction (TSR) of the marine strata of Paleozoic. The Katebasu gold deposit was controlled by the shatter tectonic stresses
between the Tarim plate and the Middle Tianshan zone in Late Carboniferous epoch, produced by the structure—altered Tianshan
rock and belonging to the collision— orogeny gold deposit. The results achieved by the authors provide valuable guide for the
continuous prospecting breakthrough in Western Tianshan Mountains of Xinjiang.

Key words: Katebasu large—sized gold deposit; mineral deposit; S—Pb—O—H isotope; fluid inclusion; diagenetic and metallogenic
epoch; Western Tianshan Mountains
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Fig.1 Simplified tectonic and mineral resource map of the Western Tianshan Mountains(modified after reference[2, 3])
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Fig.2 Regional geological map of the Katebasu gold deposit, Xinjiang, Western Tianshan Mountains (modified after reference [1])
1—Quaternary (Q); 2—Paleogene-Neogene (E—N); 3—Lower Jurassic Yangxia Formation; 4—Upper Carboniferous Yishijike Formation; 5—Lower

Carboniferous Akeshake Formation; 6—Lower Carboniferous Dahalajunshan Formation 3rd lithologic member; 7—Lower Carboniferous
Dahalajunshan Formation 2nd lithologic member; 8—Lower Carboniferous Dahalajunshan Formation 1st lithologic member; 9—Upper Siluric
Bayinbuluke Formation; 10—Changcheng System Bolunganbulake Formation; 11—Lower Proterozoic Nalati Group; 12—Permian granodiorte (Pyd);
13—Permian granite (Pvy); 14—Carboniferous granite (Cvy); 15—Carboniferous alkali-feldspar granite (C¢y); 16—Carboniferous quartz diorite (Cédo);
17—-Devonian diorite (D§); 18—Devonian granite (Dvy); 19—Devonian quartz diorite (D&o); 20—Silurian granite (S+y); 21—Geological boundary; 22—

Reverse fault; 23—Unknown fault; 24—Copper ore spot; 25—Gold ore spot; 26—Iron ore spot; 27—Polymetallic ore spot; 28 —Katebasu gold deposit
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Mountains, Xinjiang (modified after references [1, 3])
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Fig.4 Intrusion rocks and their microfabrics in the Katebasu gold deposit, Xinjiang, Western Tianshan Mountains
a—Monzonitic granite (hand specimen), the skin red, massive structure, coarse granitic texture, made up of plagioclase (35%), potassium feldspar
(35%), quartz (25%) and biotite (5%); b—Monzonitic granite (microphotograph, crossed nicols), coarse granitic texture, made up of subhedral
plagioclase, potassium feldspar, quartz and biotite; c-Alkali-feldspar granite (hand specimen), the pale red, massive structure, coarse granitic texture,
made up of plagioclase (15%), potassium feldspar (47%), quartz (35%) and biotite (3%); d—Alkali-feldspar granite (microphotograph, crossed
nicols), coarse granitic texture, made up of subhedral plagioclase, potassium feldspar, quartz and biotite; e—Granodiorite (hand specimen), gray,
massive structure, granitic texture, made up of plagioclase (50%), potassium feldspar r(20%), quartz (25%) and biotite (5%); f—Granodiorite
(microphotograph, crossed nicols), coarse granitic texture, made up of subhedral plagioclase, potassium feldspar, quartz and biotite; g—Dioritic
porphyrite (hand specimen), gray, massive structure, porphyritoid texture, phenocryst is made up of plagioclase (9%) and hornblende; h—Dioritic
porphyrite (microphotograph, crossed nicols), plagioclase phenocryst is subhedral, plagioclase phenocryst is subhedral stumpy, the matrix is made up
of plagioclase (45%) and hornblende (35%); i—Diorite (hand specimen), gray, massive structure, subhedral granitic texture, mainly made up of
plagioclase (60%) and hornblende (38%)
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a—Photograph of gold orebody in exploratory adit, showing the gold mineralization alteration in monzonitc granite along fault structure, the center of
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a—Gold ore specimen, disseminated and fine vein pyrite in the altered monzonite granite; b—Gold ore specimen, mesh-vein gold-bearing pyrite in the
heavy silicification altered rock; c—Gold ore optical micrograph, reflection plainlight, showing that ore minerals are mainly made up of pyrite and a
little copper pyrites and sphalerite; d—Gold-bearing quartz sulfide vein in the altered monzonite with irregular shape, in the exploratory adit along No.
8 exploration line; e-The gold ore in the specimen of d, made up of pyrite and quartz; f~Gold ore optical micrograph, reflection plainlight, showing
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RIFBAXLFHEMNAZET APARSEFHHELO R
HERERMIESESR
Table 3 Microthermometric results of H:O-solution
inclusions in quartz, the Katebasu gold deposit, Xinjiang,
western Tianshan Mountains

B MRS kAam BRI acteq
b/% EIE/C /T
Q-8 1 33 10 52 176 8.14
2 3.0 20 - 273 -
3 57 10 2.1 186 3.55
4 48 20 - 264 -
5 4.1 20 - 315 -
6 46 10 -1.8 175 3.06
7 8.1 10 4 182 645
8 5.6 20 290
9 4.8 10 168
Q-11 10 7.8 10 -3.1 172 511
11 6.1 10 2.7 178 4.49
12 4.7 10 5 208 7.86
13 32 15 - 235 -
14 6.8 20 -8 258 11.70
15 5.0 20 - 272 -
16 42 10 - 176 -
17 6.4 20 -10 261 13.94
18 33 25 - 330 -
19 83 20 6 286 921
20 4.0 20 - 311 -
21 53 20 - 252 -
22 34 20 - 272 -
23 58 20 - 247 -
24 44 15 - 243 -
25 6.2 20 -9 297 12.85
26 3.1 10 4.8 170 7.59
27 4.6 25 334
28 52 25 -10 337 13.94
29 73 20 - 310 -
30 6.3 20 - 308 -
Q12 31 35 20 305
32 54 20 - 275 -
33 3.0 20 - 285 -
34 5.0 20 - 277 -
35 42 20 -12 288 15.96
36 54 20 - 314 -
37 4.7 10 - 205 -
38 6.1 15 85 257 12.28
39 45 20 - 295 -
40 4.0 20 - 317 -
41 73 15 -54 195 8.41
Q15 42 8.1 20 6.8 279 10.24
43 4.6 25 335
44 4.1 10 24 180 4.03
45 53 20 - 279 -
46 73 20 -5 284 7.86
47 46 20 - 265 -
48 33 20 - 282 -
49 3.0 20 9.5 302 13.40
50 57 15 - 217 -
51 4.8 25 - 322 -

T AR E RGP R AT S 5 SE R, AR N
Linkam THMS 600 #7834 55 35— FHAS YR “ WA

BRI 2 G REAR (8] 14). 38 B AR R RIS BE
T A URE R £6 38 35 NIST610 #E AT/ #e i Ak, LABR
HEEE AT 91500(4F- 1 1064 Ma) ly MR, 7 i RLF 3
ARKZFFENE W) 5T 5 P45 1 o5 9056 % {8 F LA-1CP—
MS 5 i U=Pb 4%, fT X #% 4 Elan6100DRC %,
WO BE B A% 36 pm, $icHf 4 P FH CommPbCorr 4
429, 2Pb/”U AL AF % f B ISOPLOT %K 4 4b B 11
TR AR5 S WL 8 FIA 15,

& A LT R A AR K A U—Pb IS FIAR 8
(346.3+3.3) Ma (/& 15—a), ™Pb/”U J AL F 4 (H Ky
(345.5+2.6) Ma (n=24, MSWD=1.19) (&l 15-b).

4.6 A EHRTIE

W SRR R S A P i B e
Wy, X DXP-IR FRL LR S 1 40 A B FHZE 1K
TR T, YRR R 40~60 HIEVE HET, 7RI i
BN N TR Pk e 2 1) B A0 i, 403 99% LA
I, %5 Re—Os [FIfi AT 24 KT Re—Os
A 7 ) SR it S 3 52 56 w0 FH 97 - A T FR
B BT A (N-TIMS) 58 B, HAAR R T UL SCRR[30];
Ay Frad BRI ES (R ICBY 5256 28 INFRIEAT TR
i, 3515 JICBY INAREE S Re . Os 75 1 F1 '0s/0s [,
18 (43 511y 38.569 x 107 °. 15.729 x 10" ° F 0.3355+
0.0017) 5 AH I 4 77 {5 (43 31 4 (38.61+0.53)x 107",
(16.23+0.17)x107° 1 0.3363+0.0029) "R 422 3t 4+ Hr
iR e ST E T

RREE IR 40 A h 2k 4 2 Re—Os 141
ELERILFE 9, Re i 0.076x10°~0.504x107°, Os
£ 0.00026% 10 °~0.00598 % 10°°, ""Re/**Os Fl 'Os/
"Os S LA 0B T4 A5 1, FIH ISOPLOTY!
TI A A5 3] 45 I R AF % 4 (310.9+4.2) Ma (MSWD=
0.91, n=5), ""Os/"** Os W HH{E N 1.449+0.052([&] 16).
5 1
51 &I XS

DI ST R v, R AR B BT KR 4 0 R
BT R R Iy AL AR 2%, 5 X AR AR P $ b 2%
Wi (1# 2) ABHEHRAL LR 2L 7ty A2 4K Terskey 1
RECT B 20 P A B, 2ERA B o T — R AR e 5
HR 1L Z [BE B AR LA Gy > o, F A0 ) B,
By A AR AP Bt i R L A 0 R L s e R i 4
HRPE AT B, AR T B FL R M A R RR T B R 4
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Fig. 10 Histogram of homogenization temperatures and salinity of fluid inclusions in quartz of the Katebasu gold deposit, Xinjiang,
western Tianshan Mountains

RAFEARLFHFEMAET APAECO,-HORGTEREEHNELR
Table 4 Microthermometric results of CO,—HO fluid inclusions in quartz, the Katebasu gold deposit, Xinjiang, western
Tianshan Mountains

KA CO [AHRRALIR L COyKEMIEAGIREE  CO A WL B2l WIE  oNaCleq)

s WS

/um /C /C /C /C /%
Q-8 1 58 -56.1 4.1 29.1 305 10.33
2 6 -56 24 292 306 12.68
3 75 - - 309 327 -
4 6.3 -56.6 - 30.7 307 -
Q-11 5 7.3 -56 22 26.4 383 12.94
6 7.1 - - 262 302 -
7 11 -56.4 3.1 299 281 11.75
8 8 - - 28 330 -
9 12.5 -56.6 43 29 312 10.04
10 4.6 - - 31 335 -
11 6.3 - - 274 324 -
12 9 -55.8 2.7 24.5 293 12.29
Q-12 13 7 -56.3 35 27 314 11.19
14 57 - - 29 363 -
15 8.2 -55.9 33 27 308 11.47
16 7 - - 30.9 298 -
Q-15 17 52 -56.5 39 26 322 10.62
18 6.2 - - 303 345 -
19 12 -55.9 3.7 29.6 281 1091
20 7.8 -55.6 - 27 286 -
21 10 - - 30 341 -

E: FEh ERRABE P BRI R S8 2 2 IR E,, A#% 4 Linkam THMS 600 Z9ve #vE; 33 14— 558 421
— ARSI AR
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Fig. 11 Histogram of the §*S values of pyrite and chalcopyrite
in the Katebasu gold deposit, Xinjiang, western Tianshan
Mountains
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Fig. 12 Pb isotopic composition diagram of pyrite in the gold ores and magmatic rocks, the Katebasu gold deposit, Xinjiang, western
Tianshan Mountains
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Fig. 13 H and O isotopic compositions of ore fluid in the
Katebasu gold deposit, Xinjiang, western Tianshan Mountains
(modified after reference [26])
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(E14), AR EHEFESAE ., A ThTER
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IO B SR G i iR R A B AR
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PU F AR A 5 HXT R Y 7P/ U R AR I 2 1R
U U R, 1 FIAFR I8 R (346.3+3.3) Ma(&l 15-a),
HA - 15 4F 8 by (345.5+2.6) Ma (n=24, MSWD=
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REAE I 5 (3540 U-Pb 4E 18 (407+12) Ma) . K AE 4]
(8541 U=Pb 4E13(352.4+9) Ma) SRR HLIX — K
16 <1 75 (55 41 U=-Pb 48 (366+11) Ma)™ {5 A it
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Fig.14 CL images age of zircons in monzogranite, the Katebasu gold deposit, Xinjiang, western Tianshan Mountains
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Table 5 S isotopic compositions of the sulfide in the Katebasu
gold deposit, Xinjiang, western Tianshan Mountains

ERTETRE RS 8Sv cor/%o
KT-04 Y 9.83
KT-10 R 11.67
KT-16 R 8.33
KT-17 /R 11.20
KT-23 T 9.88
KT-41 TR 9.59
KT-42 TR 9.12
KT-43 TR 10.41
KT-45 /R 12.15
KT-53 g/ 9.68
PD08-2 B 6.92
PD08-4 BT 7.10
PD08-5 B 7.40

T A T T S R R A v [ 4 2 R b2
S ZE SE MM, AN MAT251 SR

AR AL TR AR 7K /it 7K B PR 4 ™ it AR AT IR AP
JEH A COLT™, RERE B 5 & & B ik £ 0%
TSP AT K T R (Ta R Tb 1) AT Z2 4 CO,—
H,O(I1a 41 1Tb ) B S i AR A (18] 9), A LK
150 1 Ta 280 900 14 6 2 AR 34— 3R B = 0 Y [T A 270~
340°C, £ i 7%~16% NaCl eq.([&l 10, % 3), 7] figft
T 1 E B B I AR A R AR A
AT ) Tb R g A A0 S AR 18— IR 82 2 0 31 [l A 170~
190°C, £ ¥ 3%~9% NaCl eq.([&1 10, % 3), Al RE&4:
WAk T B B2 Ja KA K W ) 2 21, 7T REAS LA
W, & a COL M a B AR A0 B2 R 58 4 3 —
Y B 06 3 [T 7E 280~390°C, 5 B 10%~13% NaCl
eq.(E 10 £ 4), nTREAR R 01k E B BOslw iR 1
T FEE RN 325 1T 70 i (A () R A i L, SR A5 LI 4
P, BEAVHE . & 4wk koA o S it iR 2
& H. O [Al 3 K 41 B 43 B 22 BH, 150 I 44 h 7K 1
80 1,0 v swow=1.6%0~6.4%0, 8D , , - svow=—64%o~
—107%o, -5 7% A% K 7K 1) H—O [ 43 28 21 pl 4230 (]

Fo6 MBAXRLFHENBET AU AHEMNMERHR P RGEHAN

Table 6 Pb isotopic compositions of ores and magmatic rock in the Katebasu gold deposit, Xinjiang, western Tianshan Mountains

P G B2 85 206pp/204p 2¢ 207pp/204ph 2¢ 208pp/20*ph 20
KT-10 SR R 18242 0.004 15.554 0.004 38.123 0.01
KT-16 SR R 18.231 0.005 15.524 0.004 37.893 0.013
KT-17 SRS N /R 18.129 0.005 15.459 0.004 37.779 0.012
KT-23 SRR 18.232 0.005 15491 0.006 379 0.008
KT-41 ST 182 0.005 15.521 0.002 37.818 0.005
KT-42 LAY 18255 0.004 15.505 0.003 37.861 0.005
KT-43 LAY 18.773 0.005 15.524 0.004 37.819 0.01
KT-45 S AP 18232 0.004 15.484 0.005 37.812 0.012
KT-53 SRR 18.147 0.008 15.464 0.006 37.707 0.017
KT-54 DA R 18.424 0.002 15.461 0.003 38.016 0.016
KT-57 KA 18.564 15.633 38.406
KT-59 KA 18.857 15.644 38300
KT-60 KA 18.649 15.624 38.158
KT-61 RAE 18.814 15.650 38207
QX9 CE A e R 18.105 15.572 37910
QX-14 A e A R 17.970 15.581 37.931
QX-15 A e R 18.084 15.621 38.038
QX-18 AT KR 18.029 15.569 37.816

TE: KB Pb (R 3R 2 A 2R SCIAR AT 7 L K50 7 v ] i) 5 ey i D B ) v o [ o7 28 M R A2 50

% 5EIRAMHT, {2 MAT261 # MC-ICP-MS.,
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Table 7 H and O isotopic compositions of quartz and ore-
fluid in the Katebasu gold deposit, Xinjiang, western
Tianshan Mountains

FERSS 8 Dmovsvow/% 3 *Ov-smow/%o 3 "*Ormov-sviow*/%o
KT-41 -107 133 6.4
KT-42 -92 85 1.6
KT-53 -101 11.4 45
KT-54 -100 1.3 44

PD51-5-1 -99 11.1 42

PD51-5-2 -103 11.9 5

PD51-5-3 -105 104 35

PDS1-6-1 -100 11.0 4.1

PD51-6-2 -97 115 4.6

PD51-6-3 -99 109 4.0

PD51-7-1 -100 11.1 42

PD51-8-1 -101 1.2 43

PD51-8-2 -98 10.2 33

PDS1-8-3 -64 103 34
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