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Characteristics of fluid inclusions and ore genesis of
Sansegou Pb-Zn deposit in Qinghai Province, China
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Abstract: The Sansegou Pb-Zn deposit is located in the eastern Kunlun orogenic belt, one of the famous metallogenic
belt in China. The main mineralized types in the deposit are vein-type Pb-Zn mineralization and porphyry-style copper
mineralization. Fluid inclusion studies indicate that the fluid inclusions are in three types: two-phase aqueous inclusion
(type 1), three-phase CO,-aqueous fluid inclusion (type II) and pure CO, fluid inclusion (type III). The ore-forming
hydrothermal fluids are characterized by low salinity, low density, and the Pb-Zn mineralizing temperatures range from
178 to 209 °C, low salinities range from 0.3% to 18.8% NaCl equivalent, and the calculated pressure ranges from 50 to
143 MPa; the porphyry copper mineralizing temperatures range from 182 to 228 “C, salinities range from 3.5% to 18.8%
NaCl equivalent, and the calculated pressure ranges from 71 to 164 MPa. The immiscibility of ore-forming fluids plays
an important role in the metallogentic process of Pb-Zn-Cu deposit. Associated with the tectonic environment, it is
suggested that the porphyry-style copper mineralization in the central part of the ore district which is related to magmatic
hydrothermal activities is the result of the same tectionic-magmatic activities as Pb-Zn mineralization.
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Fig. 1 Geological map of Sansegou lead-zinc deposit (Modified from Ref. [3]): 1—Structural belt; IL,*—North Kunlun; II,>—
Central Kunlun; IIf*South Kunlun; 2—Regional fault; CKLF—Central Kunlun fault; SKLF—South Kunlun fault; NBHF—North

Bayan Har; 3—Quaternary; 4—The fourth member of baishahe F; 5—The third member of baishahe F; 6—Variscan granite; 7—

Dike; 8—Orebody; 9—Fault; 10—Geological boundary
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Table 1 Characteristics of measuring temperature sample in
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Fig. 2 Ore characteristics and microphotographs of fluid inclusions in Sansegou deposit: (a) Brecciate ore, galena cemented early
stages breccias; (b) Mass-net vein pyrite penetrated by later quartz-galena-sphalerite veins; (¢) Vll-chalcopyrite in granitic porphyry;
(d) Vein lets disseminated chalcopyrite in PD3 of granitic porphyry; (e) Vapor-liquid two-phase inclusions in quartz of SP1-6b;
(f) Three-phase CO,-aqueous fluid inclusion in quartz of SXJ-5a; (g) CO,-aqueous fluid inclusion in fluorite of SKb; (h) Coexistence
of COj-aqueous inclusions with vapor-liquid fluid inclusion in quartz of SPD5-5; Gn—Galena; Py—Pyrite; Cp—Chalcopyrite;
Qtz—Quartz; Aqg—Aqueous; Cl—Liquid CO,; Cv—Vapor CO,; V—Vapor
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Table 2 Results of measuring temperature of fluid inclusions in Pb-Zn mineralization stage, D, epoch
N R4 FEF BR AF
\ e N kAR BRJFUM Co, /o ice /o 1 L o L e FINEY B/
TR =vi B tn 2/C tee/’C te2)C t,./C ty/C -
FEdh R um L Do m m m he h % (grem 3)
I 2 7-12 1020 -53--52 249-286 8.1-8.2  0.83-0.88
SI-eb I 9 7-12 25-80 -59.9--53.2 5.2-10.6 19.1-30.9 273-390 0.01-8.7 0.19-0.87
m 2 7-12 25-40 -59.2—-58.5 19.2-25.4 0.71-0.78
I 13 69 1825 =5.7—-1.1 209-314 1.8-8.8  0.73—0.94
SXJ-6
I 1 10 15 =55.0 2.5 31.2 374 12.6 1.00
SXJ-5A I 10 4-12 2870 -57.4—-57.0 —2.6-4.4 22.7-30.0 9.9-18.0 0.8-0.98
I 2 67 20 —2.6—-0.2 195-206 0.3-42 0.86-0.90
- 283-323
SPDI- 11§ 610 60-85 —57.5--57.3 53-8.5 254-31.5 € 3085 0.67-083
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I 1 7 35 312
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15a I 7 6-10 50-80 —58.0—-57.5 1.9-9.8 23.3-28.5 338, 345(CO,) 0.4-13.3 0.73-0.91
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SPD2-
sh I 3 812 60-80 —57.4--573 -1.0-9.8 25.5-29.1 313(Cr)-380 0.4-16.6 0.72-0.82
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I 3 6 30-35 —-8.0—-7.2 178-223 10.7-11.7 0.94-0.95
SiIZI]ID' I 8 4-10 30-70 -58.2—-57.4 —0.4-6.7 14.5-29.1 243-320 6.2-16.0 0.85-0.95
m 2 68 50-60 —57.7—-58.1 24.8-30.1 0.59-0.72
I 2 810 15-30 273-286
SPD5- 244-344
5 I 6 6-10 40-90 -57.0—-56.0 4.2-9.0 23.0-29.0 320(Cr) 2.0-10.2 0.77-0.83
m 3 611 35 —57.1--55.3 19.8-24.9 0.72-0.78
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Table 3 Results of measuring temperature of fluid inclusions in juartz-fluritization stage of D; epoch, and D, porphyry-style Cu

mineralization epoch

pan s DRI e e e e e B B
I 1 4 25 -1.0 351 1.7 0.59
511;]13- I 1 4 35 -57.6 322
M 5 58 1540 -59.0--57.5 22.1-30.2 0.59-0.75
I 1 6 15 4.1 185 6.5 0.93
'5,1121- I 6 58 30-90 —583--57.1 4595 22'63;;6 233307(3)5 1.0-9.7 0.34-0.93
m 1 8 40 -57.5 275 0.67
SKB Il 13 48 2090 —58--56.9 -3.62.9 19.6-29.8 203 12.0-18.8 0.68-1.06
spl. I 19 90 ~60.2 20.7 273(CO,)
AC 6 718 1030 —60.2—-58.7 18.3-22.1 0.75-0.79
[ 8 816 2030 ~7.0——4.4 182228  7.0-10.5 0.86-0.93
Sgbl' I 10 514 7090 —60.4—-57.4 -3.6-8.2 8.9-26.8 313-393  3.5-18.8 1.01-1.14
M 2 68 2030 -57.5--59.5 24.0-26.8 0.68-0.73
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Table 4 Measured parameters of fluid inclusions in Sansegou deposit

Wik [ B ZEAA AV A [ FUs g/ 11 TR i/ T 7Y% g/

" ¥/ C sS4 —RL R/ C (grem ™) (grem ™) (grem )
YRR L 178-351 203-390 0.59-0.95 0.19-1.06 0.59-0.78
LA b 182228 273-393 0.86-0.93 1.01-1.14 0.68-0.79
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Fig. 3 Histograms of homogenization temperature and salinity of fluid inclusion: (a) Homogenization temperature of fluid
inclusion in Pb-Zn mineralization stage, D, epoch; (b) Salinity of fluid inclusion in Pb-Zn mineralization stage, D; epoch;
(c) Homogenization temperature of fluid inclusion in quartz-fluritization stage, D, epoch; (d) Salinity of fluid inclusion in quartz-
fluoritization stage, D; epoch; (¢) Homogenization temperature of fluid inclusion in porphyry-style Cu mineralization epoch;

(f) Salinity of fluid inclusion in porphyry-style Cu mineralization epoch
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