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The Chronology of Tulasu-Yelimodun Volcanic Belt: Constraints on
the Metallogenic Epoch of the Jiamante Gold Deposit, Western
Tianshan Mountains of Xinjiang

BAI Jian-ke, LI Zhi-pei, XU Xue-yi, RU Yan-jiao, LI Ting

Xi’an Institute of Geology and Mineral Resources, Xi’an, Shaanxi 710054

Abstract: The Tulasu-Yelimodun volcanic belt is a key component part of the Late Paleozoic tectonic-magmatic
metallogenic belt in the northern part of western Tianshan Mountains and strictly controls the temporal and spatial
distribution of gold deposits within the ore belt. Based on geological data available, the authors measured the
section of Dahalajunshan Formation volcanic host rocks of the Jiamante gold deposit in Yelimodun area, and the
result shows that the volcanic strata are closely related to mineralization. LA-ICP-MS dating of zircons separated
from dacite (the host rock of the gold deposit) yields a concordant 2°°Pb/***U age of 354.0+1.3 Ma(MSWD=1.4),
suggesting that volcanic host rocks were formed in the Early Carboniferous, and the metallogenic epoch of the
Jiamante gold deposit is constrained between 354.0+1.3 Ma and the Visean period of the Early Carboniferous.
Regional correlation shows that there exist extensive intermediate-acidic volcanic-volcaniclastic rocks. Meanwhile,
due to tectonic controls, there are differences in eruption time between the eastern and the western
Tulasu-Yelimodun volcanic belt.

Key words: Jiamante gold deposit; Early Carboniferous; zircons U-Pb dating; Tulasu-Yelimodun volcanic belt;
western Tianshan Mountains
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Fig. 1 Geological and structural map of Tulasu-Yelimodun volcanic rock belt (modified after DONG Lian-hui et al., 2001)



324

2 S

( , 2000; ,
,2002; , 2005; , 2006; , 99% )
2008) ) )
(Cia) , , ,
, ( , 2009, 5 CL LA-ICP-MS
2010) ) (CL)
Cameca
( 2), R 15kV, 19 nA
, , LA-ICP-MS( )
35° U-Pb
(S3n) ; , Agilent ICP-MS,
(GL:)) 30 pm,
, 20~40 pm ,
— - 91500 ; U, Pb ’Si
- - ( ) , , NIST SRM 610 ;
; GLITTER 4.0 ,
- - - Andersen(2002) ,
, (Andersen, 2002),
ISOPLOT 3.0 (Ludwig, 2003)
, U-Pb ,
( 10HJ04-1) , GPS (Gao et al., 2002; ,2002)
N: 44’ 00.085', E.’82 26.065 (, 2), 3 AR
, 2~4 mm, 13%, , (10HJ04-1) ,
, (0.3~0.5)x1.5 mm, (CL) 3, U-Pb
, 68%, 4, 1
) ) 2%,
( , 2008) 1~28 Th/U
2400 | W [Ty WL
2200 fimestone rhyolitic pyroclastic rocks
_ 210 i e
_EI:_! 2000
1500 10HI0 B
1400 o X Ca
1700+

2 MEBFEW U XAMHE LHIN M B HEE R RHEALE

Fig. 2 Geological section of Dahalajunshan Formation and sampling locations in the Jiamante gold deposit
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Table 1 LA-ICP-MS zircon ages of dacite in the Jiamante gold deposit

/Ma

(107%) 207pp,,29p, 207pp 235y 200pp,2381 208pp,232T 207pp20pE, 7Py 200pp238y 208pp23T

Th u U/Th lo Io lo Io (Ma) 1o (Ma) 1o (Ma) 1o (Ma) lo

1 10HJ04-1-15 132.69 182.32 1.37 0.05406 0.00197 0.40980 0.01449 0.05498 0.00047 0.01719 0.00011 374 84 349 10 345 3 344 2
2 10HJ04-1-10 64.17 137.45 2.14 0.05350 0.00125 0.40811 0.00873 0.05532 0.00041 0.01775 0.00021 350 35 348 6 347 3 356 4
3 10HJ04-1-11 137.47 19594 1.43 0.05240 0.00121 0.40088 0.00852 0.05548 0.00040 0.01716  0.00017 303 35 342 6 348 2 344 3
4 10HJ04-1-24 128.08 230.48 1.81 0.05389 0.00123 0.41343 0.00861 0.05564 0.00040 0.01844  0.00023 366 34 351 6 349 2 369 5
5 10HJ04-1-05 45.63 88.05 1.93 0.05581 0.00196 0.43024 0.01439 0.05591 0.00054  0.01823 0.00030 445 57 363 10 351 3 365 6
6 10HJ04-1-17  150.15 220.17 1.47 0.05475 0.00141 0.42276 0.01008 0.05600 0.00044 0.01803 0.00023 402 39 358 7 351 3 361 5
7 10HJ04-1-01 95.2 258.42 2.71 0.05498 0.00192 0.42580 0.01415 0.05616  0.00055 0.01886  0.00038 411 57 360 10 352 3 378 8
8 10HJ04-1-38 461.09 515.49 1.12 0.05787 0.00117 0.44787 0.00808 0.05613 0.00039  0.01839 0.00017 525 27 376 6 352 2 368 3
9 10HJ04-1-14 55.1 110.91 2.01 0.05105 0.00171 0.39755 0.01266 0.05648 0.00050 0.01813 0.00029 243 57 340 9 354 3 363 6
10 10HJO04-1-26 114.78 551.7 4.81 0.05387 0.00106 0.41961 0.00736  0.05650 0.00039  0.01939 0.00031 366 27 356 5 354 2 388 6
11 10HJ04-1-27 67.78 171.96 2.54 0.05388 0.00146 0.41909 0.01065 0.05641 0.00045 0.0188 0.00031 366 43 355 8 354 3 376 6
12 10HJ04-1-30 24.73 49.87 2.02 0.05556  0.00244 0.43188 0.01833  0.05638 0.00064 0.01786  0.00032 435 74 365 13 354 4 358 6
13 10HJ04-1-09 256.89 244.86 0.95 0.05439 0.00165 0.42436 0.01210 0.05659 0.00050 0.01686  0.00024 387 48 359 9 355 3 338 5
14  10HJ04-1-29 79.04 177.78 2.25 0.05260 0.00138 0.41069 0.01001 0.05663 0.00044 -0.05628 0.00079 312 41 349 7 355 3 -1171 17
15 10HJ04-1-34 43.4 116.16 2.68 0.05883  0.00179  0.45910 0.01348 0.05660 0.00046 0.01752  0.00011 561 68 384 9 355 3 351 2
16 10HJ04-1-40 301.38 231.47 0.77 0.05277 0.00136 0.41142 0.00986 0.05654 0.00044  0.01852 0.00017 319 40 350 7 355 3 371 3
17  10HJ04-1-08 42.48 79.51 1.87 0.05178 0.00207  0.40499 0.01559 0.05672 0.00058  0.02052  0.00040 276 69 345 11 356 4 411 8
18  10HJ04-1-18 156.99 212.66 1.35 0.05271 0.00121 0.41212 0.00867 0.05671 0.00042  0.01741 0.00019 316 34 350 6 356 3 349 4
19  10HJ04-1-19 68.21 137.58 2.02 0.05506 0.00160 0.43075 0.01180 0.05674 0.00048  0.01922 0.00031 415 46 364 8 356 3 385 6
20  10HJ04-1-22 96.53  166.79 1.73 0.05408 0.00100 0.42301 0.00685 0.05673 0.00037 0.01916  0.00019 374 25 358 5 356 2 384 4
21 10HJ04-1-28 288.74 604.22 2.09 0.05462  0.00086 0.42714 0.00561 0.05672 0.00035 0.01926  0.00016 397 18 361 4 356 2 386 3
22 10HJ04-1-32 59.86  169.68 2.83 0.05410 0.00192 0.42333 0.01436 0.05675 0.00054  0.01938 0.00041 375 59 358 10 356 3 388 8
23 10HJ04-1-41 31.91 79.64 2.49 0.05773  0.00218 0.45152 0.01632 0.05673 0.00058  0.02049  0.00051 520 61 378 11 356 4 410 10
24 10HJ04-1-16 95.01 128.08 1.35 0.05439 0.00142 0.42724 0.01034 0.05697 0.00045 0.01837  0.00021 387 40 361 7 357 3 368 4
25 10HJ04-1-23  341.05 313.84 0.92 0.05448 0.00140 0.42775 0.01021 0.05694  0.00045 0.01728 0.00021 391 39 362 7 357 3 346 4
26  10HJ04-1-35 47.62 104.5 2.19 0.05560 0.00185 0.43704 0.01381 0.05701 0.00053 0.02003 0.00039 436 54 368 10 357 3 401 8
27 10HJ04-1-20 270.48 367.96 1.36 0.05536  0.00106 0.43647 0.00738 0.05718 0.00038  0.01892 0.00017 427 26 368 5 358 2 379 3
28 10HJ04-1-33 49.96 106.88 2.14 0.05384 0.00184 0.42438 0.01378 0.05717 0.00054  0.02069  0.00038 364 56 359 10 358 3 414 8
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Fig. 3 CL images of zircons from dacite host rock in the Jiamante gold deposit
U-Pb ; 20pp/23y
Numerals in the circle represent the analytical spots of U-Pb; other numerals represent 2*°Pb/***U ages
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Fig. 4 U-Pb concordia and weighted average mean age diagram of zircons from dacite host rock in the Jiamante gold deposit
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