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Fig.1 Sketch geological map of Guoluolongwa gold ore field (Modified from Ref. [15]; tectonic map according to Ref. [16] ):
1—Quaternary; 2—Lower Permian; 3—Lower Carboniferous Halaguole group; 4—Nachitai group; 5—Paleoproterozoic Jinshuikou
group; 6—Indosinian granite; 7—Variscan granodiorite; 8—Variscan granite; 9—Clinopyroxene peridotite; 10—Normal fault; 11—

Reverse fault; 12—Unknown fault; 13—Gold deposit(occurrence)
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Fig. 2 Geological map of Guoluolongwa gold deposit (Modified from Ref.[7]): I—Quaternary; 2—Chlorite quartz sericite phyllite;
3—Phyllonite; 4—Hornblende schist; 5—Diorite; 6—Quartz vein; 7—Orebody and its number; 8—Fracture zone; 9—Fault and its

number
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Fig. 3 Characteristics of different mineralization stages in Guoluolongwa gold deposit (Qtz—Quartz; Py—Pyrite): (a) Euhedral
coarse-grained pyrite of stage A; (b)Smoky quartz of stage B; (c) Quartz veins of different stages interspersed with each other;

(d)Auriferous quartz vein of stage C
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Table 1 Analytical results of lead isotope compositions of Guoluolongwa gold deposit
Sample No. Testobject  *Pb/”™Pb  Pb/”™Pb  *®Pb/”™Pb  u  Th/U Aa AB Ay  Mantle Crust
ZK63-1-22 Pyrite 18.124 15.546 37.986 939 3.68 67.87 1518 27.06 021  0.79
GB3 Pyrite 18.102 15.524 37.979 9.35 3.68 6570 13.69 2639 023 0.77
GBl11 Pyrite 18.118 15.545 38.002 939 369 67.76 1513 27.62 021  0.79
GB30py Pyrite 18.094 15.544 37.962 939 369 67.63 1514 2725 021 0.79
GB31-py-1 Pyrite 18.135 15.585 38.110 9.47 3.73 71.66 1793 32.14 0.17 0.83
GB31-py-2 Pyrite 18.057 15.527 37.965 9.36 3.70 65.92 14.06 27.59 022 0.78
ZK63-1-25 Galena 18.093 15.542 37.905 9.38 3.66 6741 15.00 25.62 0.21 0.79
GB30-Ga Galena 18.106 15.563 37.919 9.42 3.67 6946 1646 2670 0.19 0.81
GB31-Ga Galena 18.099 15.559 37.901 942 366 69.13 162 2626 0.19 0.81
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Fig. 4 Ap—Ay diagram of genetic classification of ores from
Guoluolongwa gold deposit?®: 1—Mantle lead; 2— Upper
crust lead; 3—Mixed upper crust and mantle lead (3a—
Magmatism; 3b—Sedimentation); 4—Chemical deposit lead;
5 — Submarine hydrothermal lead; 6 — Intermediate
metamorphic lead; 7—High level metamorphic lead; 8—
Orogenic belt lead; 9—Upper crust lead of ancient shale; 10—

Retrograde metamorphic lead
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Table 2 Characteristics of microthermometric samples in Guoluolongwa gold deposit

Sample No. Location Description Stage
Gl 3850 middle Auriferous quartz accompanied with galena and pyrite C
G8 3850 middle Pyrite mineralization quartz vein B
G23 3800 middle Ore-bearing quartz vein with polymetallic sulfide C
Gzk63 ZK63 Ore-bearing quartz vein C
G31 3780 middle Pyrite mineralization quartz vein B
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Fig. 6 Histograms of homogenization temperature and salinities of fluid inclusions in different stages: (a) B stage homogenization
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Table 3 Characteristics of fluid inclusions in Guoluolongwa gold deposit

S 1 Size/ Density/
o Stage Type Number ©°° % fm(co,/ C tiniicey/ C (el /'C thco,y/C  Salinity/% t/C ey
pm : (gem™)
Gl C 1 13 4-8 10-25 -12—-16.2 15.90-21.70 159-302 0.91-1.03
G8 B 11 10 4-12 20-50 —55--57.9 6.2-7.9 24.8-27.5 3.52-7.05 280-300 0.67-0.71
I 6 5-8 10-35 -18.3—-19.2 21.17-21.80 185-305 0.97-1.04
G23 C
11 9 4-8 815 1.7-3.9 10.62—-13.57 180—224 0.72-0.82
Gzk63 C I 5 5-6 15-30 -19.5--14.2 17.94-23.32 199-383  0.8-1.03
1 9 5-7 15-38 =7.2—-18.3 10.73-22.69 142-280 0.88—1.05
G31 B I 8 5-8 1045 —57.1--58.9 2.6-5.1 18.9-26.2 8.82—-12.42  282-350 0.69—0.78
1T 5 4-6 10-40 —57.3—-58.9 9.6—25.0 0.71-0.87
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Polygenetic compound mineralization of
Guoluolongwa gold deposit in Qinghai Province, China

LAI Jian-qing" 2, JU Pei-jiao"2, ZHOU Feng"?

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring,
Ministry of Education, Central South University, Changsha 410083, China;
2. School of Geosciences and Info-Physics, Central South University, Changsha 410083, China)

Abstract: The Guoluolongwa gold deposit is located at the eastern part of east Kunlun orogenic belt. The Variscan-
Indosinian period is the most important mineralization period in this region. EW trending faults take a significant control
of the ore bodies, the formation is the ore source, and acts as a barrier to trap the ore-forming minerals, besides,
metamorphic hydrothermal and magmatic activity play a role in providing materials and heat for mineralization.
Mineralization can be classified into metamorphic hydrothermal episode and magmatic hydrothermal episode. The former
is the main mineralization episode, which consists of milky quartz vein stage (A) and gold-bearing quartz pyrite stage (B),
and the latter corresponds to quartz sulfide enrichment stage (C). Polygenesis of the deposit was discussed according to
study of S—Pb isotope, fluid inclusion microthermometry and H—O isotope. S—Pb isotope and H—O isotope analysis
show multiple origins of ore-forming materials and fluids. Based on fluid inclusion petrography, three types of fluid
inclusions are identified in B and C stages: aqueous inclusion (type I), CO,-aqueous inclusion (type II) and pure CO,
inclusion (type III). All three types of inclusions are present in stage B, having homogenization temperatures at 260—
360 C, and salinities ranging from 10.70% to 22.69% for type I and 3.52%—12.42% for type II, showing that
ore-forming fluid maybe derived from metamorphic fluids and this stage belongs to metamorphic hydrothermal episode.
Type I and a small amount of type II inclusions are developed in stage C, with homogenization temperatures
concentrating from 160 ‘C to 320 ‘C, and salinities ranging from 15.90%—23.32% for type I and 10.62%—13.57% for
type II, indicating that mineralization fluid maybe magmatic hydrothermal and this stage belongs to magmatic
hydrothermal episode. Gold mineralization mainly occurs in metamorphic hydrothermal episode, and superposition of
magmatic hydrothermal in the late leads to re-enrichment of ore-forming minerals. To sum up, the deposit has a long
evolution history, sources for ore-forming materials and fluids are multiple, and there exists a variety of ore-controlling
factors, as well as various genetic types, illustrating that the deposit belongs to polygenetic compound deposit.

Key words: metallogenesis; polygenetic compound; Guoluolongwa gold deposit
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