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Fig. 1 Geological sketch map of Tanjianshan gold deposit district (Derived from Ref. [28])
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Fig. 2 Field photographs and photomicrographs of Tanjianshan gold deposit (Q—Quartz; Py—Pyrite): (a) Gold deposit field
photographs; (b) Striped pyrite (Py1) in carbonaceous phyllite; (c) Disseminated pyrite (Py2) in quartz veins of carbonaceous phyllite;
(d) Massive pyrite (Py3) in quartz vein; (e¢) Disseminated pyrite (Py4) in altered granite porphyry dyke; (f) Pyrite (Pyl) in
carbonaceous phyllite; (g) Pyrite (Py2) in quartz vein; (h) Disseminated pyrite (Py3) ; (i) Pyrite (Py4) in granite porphyry dyke
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Pyl SEH AN TiCEME A 3.60 X 1079, Cr(°F

4 DIRGER y1 A" (T2 )2 Cr(

BIE ] 0.90X 107 Cu(FHIMEA 0.49X10 ). Co(*F
BIMEHR 41.79X10°%. AsCFHMEN 190.46 X 107°),

ARYCHEN] LD SR R T RALRINER 1T AgCTEIME8 0.10X10°°). AuCTHIE9 0.01X10°°),

R ORI ST T LA-ICP-MS Mt R A4 (X 107%)
Table 1 Trace element analysis for pyrite from Tanjianshan gold deposit determined by LA-ICP-MS (X 107%)

Pyrite type Sample No. Ti Cr Mn Cu Co Ni Zn As Se Sn Pb Bi Ag Cd Sb Au
TJS-1-01 3.87 4.32 0.50 1.05 22.0 197 0.10 309 096 0.27 876 2.51 0.13 — 0.72 0.01

TJS-1-02 374 153 - 0.07 42.1 249 0.17 355 428 0.17 0.61 0.09 - 0.07 0.04 0.02

TJS-1-03 361 — 090 0.67 364 215 - 300 9.67 — 11.5 324 0.17 0.05 0.92 0.02

TJS-1-04 3.02 0.12 - 000 632 311 - 454 - 0.26 1.04 029 0.02 - 0.04 0.01

Pyl TJS-1-05 4.15 143 1.13 1.32 27.6 236 133 394 834 — 19.7 570 0.20 0.04 0.84 0.01
TJS-1-06 398 026 - 000 695 326 - 646 — 035 1.16 046 0.03 - 0.07 0.01

TJS-1-07 357 — 0.66 0.72 234 227 - 283 374 0.19 109 3.12 0.17 - 0.88 0.02

TJS-1-08 268 — — 0.00 53.0 290 - 413 0.60 0.12 095 0.21 0.01 - 0.04 0.01

TJS-1-09 3.84 1.27 0.80 099 17.3 220 0.70 347 299 0.04 13.8 4.03 0.16 0.02 0.80 0.01

TJS-1-10 355 0.08 — 005 635 290 - 839 - 0.19 1.62 0.56 0.03 0.00 0.06 0.01

TJS-2-1 324 0.83 14.5 122 113 341 1.78 1444 097 - 453 039 0.78 - 855 0.16

TJS-2-2 3.12 0.72 13.7 11.0 107 319 1.81 1315 085 - 39.6 030 0.80 - 77.2 0.13

TJS-2-3 3.59 0.82 142 134 114 361 1.85 1521 188 ~— 46.1 0.61 0.86 — 86.8 0.14

TJS-2-4 538 — 0.03 049 254 520 0.30 240 117 038 0.15 0.50 0.01 - 0.11 0.13

TJS-2-5 3.98 0.96 13.3 12.0 112 378 1.69 1545 198 — 41.8 0.54 0.83 - 79.8 0.10

Fy2 TJS-2-6 534 - — 045 212 539 031 222 128 0.26 0.16 045 - - 0.11 0.14
TJS-2-7 3.75 5.90 0.55 90.7 48.5 313 4.15 8568 8.36 0.34 30.0 0.68 0.67 0.17 23.5 0.18

TJS-2-8 4.12 2.68 0.30 103 47.1 337 5.58 10199 5.67 0.40 34.0 0.74 0.72 0.14 25.8 0.21

TJS-2-9 3.62 297 — 108 45.1 319 0.85 10548 7.20 0.58 29.4 0.65 0.56 0.09 214 0.19

TJS-2-10 434 0.81 0.19 80.8 39.6 322 8.75 8519 8.39 0.19 373 0.75 0.83 0.23 30.1 0.19

TJS-3-1 412 2.74 339 139 46.7 125 — 23832 — 0.26 132 1.92 4.64 0.10 39.07 4.40

TJS-3-2 8581 13.2 943 153 367 534 3.22 11198 - 0.85 561 17.6 14.8 0.06 194 1.47

TJS-3-3 635 060 1.64 109 87.6 148 — 27629 — 040 129 329 388 -— 37.7 148

TJS-3-4 9227 103 9.05 142 335 459 299 12778 - 0.81 478 14.8 13.0 0.06 171 1.28

Py3 TJS-3-5 459 533 - 88 68.0 58.0 0.13 28121 6.88 0.16 65.0 0.23 124 - 257 1.52
TJS-3-6 561 0.61 2.16 120 86.1 148 — 26538 — 0.29 127 3.10 3.64 0.04 37.8 1.30

TJS-3-7 8376 17.9 8.43 129 312 396 2.82 16252 — 0.66 397 124 11.0 0.05 143 1.10

TJS-3-8 597 0.75 3.37 120 61.8 127 — 26629 — 0.14 122 262 424 0.13 39.1 3.83

TJS-3-9 8928 11.8 9.29 152 360 518 3.19 11347 - 0.86 547 17.1 14.6 0.06 190 1.43

TJS-3-10 459 0.56 2.76 119 66.4 127 — 24903 - 0.23 122 2.46 3.74 0.08 36.4 2.66

TJS-4-1 3.69 0.25 0.54 0.13 274 525 543 3485 - 0.19 003 - - 006 - 0.03

TJS-4-2 271 4.16 1.71 871 149 433 0.10 400 933 - 6.05 0.01 1.27 0.09 2.76 0.02

TJS-4-3 3.07 0.87 0.06 1.60 410 130 — 362 - 0.78 0.11 0.01 0.04 0.07 - 0.02

TJS-4-4 326 — 021 024 432 477 0.83 4042 - 048 001 - 0.02 - - 0.05

Pyd TJS-4-5 2.88 0.37 1.17 0.88 12.1 220 - 316 430 0.01 1.24 - 0.02 0.08 0.21 0.05
TJS-4-6 373 - - 024 457 594 0.77 4506 - 055 001 - - - - 0.04

TJS-4-7 273 0.10 097 1.18 114 278 - 278 2.63 - 124 001 - 0.06 0.17 0.05

TJS-4-8 378 — 0.68 0.12 40.6 554 8.03 4324 - 0.51 001 - 006 - 0.02 0.05

TJS-4-9 380 — - 0.19 351 529 400 409 - 039 002 - - 002 - 0.03

TJS-4-10 2.69 9.60 1.07 7.15 11.7 386 0.19 310 294 - 10.6 0.02 1.00 0.05 2.11 0.04
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Table 2 Age data from Tanjianshan gold deposit

Sample type Test method Age/Ma Data sources
Sericitization gold ore Ar-Ar 409.4 Ref. [55]
Biotite in shear band Ar-Ar 401 Ref. [36]
Plagioclase granite porphyry Zircon U-Pb 394+6 Ref. [56]
Carbonaceous schist K-Ar 385.8 Ref. [28]
Granite porphyry Zircon U-Pb 356+2.8 Ref. [57]
Plagioclase granite porphyry Zircon U-Pb 350.4+3.2 Ref. [41]
Granite porphyry Zircon U-Pb 344.7+2 Ref. [58]
Mineralized altered granitoids (dike) Zircon U-Pb 344+2.2 Ref. [56]
Trondhjemite porphyry Rb-Sr 330+24.3 Ref. [55]
Plagiogranite porphyry (dyke) K-Ar 309+4.77 Ref. [55]
Anorthosite aplite K-Ar 309+4.8 Ref. [59]
Plagioclase granodiorite (dyke) K-Ar 308.8+5.4 Ref. [28]
Pyritized sericite diorite porphyrite K-Ar 294.29+4.39 Ref. [28]
Minette(dyke) K-Ar 288.9+7.3 Ref. [28]
Diorite porphyrite (dyke) K-Ar 289.6+6 Ref. [28]
Metamorphic veins Rb-Sr 288 Ref. [27]
Sericite in fracture zone Ar-Ar 284.04+2.95 Ref. [36]
Sericite in fracture zone Ar-Ar 284 Ref. [36]
Granite porphyry (dyke) K-Ar 275.9+7.2 Ref. [28]
Quartz diorite porphyrite K-Ar 274.6 Ref. [60]
Altered granite porphyry (dyke) K-Ar 268.94+4.31 Ref. [28]
Hydrothermal mineral Ar-Ar 268.9 Ref. [27]
Plagiogranite porphyry (dyke) K-Ar 209 Ref. [59]

I U-Pb [ Ar-Ar
[CIK-Ar []Rb-Sr

Frequency
N w2

—

L
200 240 280 320 360 400
t/Ma

6 W L < DX IR R AR
Fig. 6 Data of isotopic age from Tanjianshan gold deposit
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Fig. 7 Sketchshowing the evolution of mineralization in Tanjianshan gold deposit (Derived from Ref. [61]): (a) Rift stage during

Meso-proterozoic-Au preliminary enrichment stage; (b) Structural extrusion during early Hercynian-Au enrichment stage;

(c) Tectonic stretching during late Hercynian-Au re-enrichment stage; (d) Crustal uplift of Northern Qaidam-Qilian block during

Indosinian-Au re-enrichment stage
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Trace elements characteristics of pyrites in
Tanjianshan gold deposit, Northern Qaidam, China:
Implications for multiple gold mineralizing events

CAI Peng-jie"?, ZHENG You-ye*?, LU Li-hui®, CHEN Xin®, YIN Yue-ming’,
HOU Wei-dong’, HANG Deng-hui’, XU Rong-ke”

(1. Guangzhou Marine Geological Survey, China Geological Survey, Guangzhou, 510760, China;
2. Institute of Geological Survey, China University of Geosciences, Wuhan 430074, China;
3. The Faculty of Earth Resources, China University of Geosciences, Wuhan 430074, China)

Abstract: The Tanjianshan gold deposit, locates in the northern Qaidam metallogenic belt, is a typical orogenic gold
deposit. Laser-ablation inductively coupled plasma mass spectrometry (LA-ICP-MS) analysis was conducted to
determine the chemical composition of the bearing-gold pyrites in the Tanjianshan gold deposit. Four types of pyrites
were recognized through detailed field work and microscopic studies. The first type of pyrites (Py1) is mainly present in
altered carbonaceous mylonite schist. The second type of pyrites (Py2) occurs as veins or veinlets in the quartz. And the
third type of pyrites (Py3) appears as mass in the quartz. The fourth type of pyrites (Py4) is mainly present in the vein
rock, which is intruded into the mylonite schist. The results show that these pyrites indicate that the temperatures at which
they formed increases from Pyl to Py4. According to the epochal characteristics of the Tanjianshan gold deposit, the four
types of pyrites correspond to the later three stages in the metallogenic evolution of Tanjianshan gold deposit: Pyl was
formed in tectonic extrusion environment during early Hercynian, Au began to enrich at the stage; Py2 and Py3 were
produced in tectonic extension environment during later Hercynian, which Au occurs superpositione; Py4 was generated
in crustal uplift of the Qaidam and Qilian block, Au occurs enrichment again.
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