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Fig. 1 Sketch geological map of Shuangfeng metallogenic belt in Hunan Province (modified from Ref.[1]): 1—Quaternary; 2—

Paleogene; 3—Cretaceous; 4—Carboniferous; S—Devonian; 6—Ordovician; 7—Cambrian; 8—Sinian; 9—Madiyi Formation of

Banxi Group; 10—Lengjiaxi Group; 11—Biotite granite; 12—Granodiorite; 13—Geological boundary; 14—Faults; 15—Gold

deposit (occurrence)
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Fig. 2 Geological map of Baojinshan gold deposit (modified from Ref.[3]): 1—Third layer of second section in Madiyi Formation;

2—Second layer of second section in Madiyi Formation; 3—First layer of second section in Madiyi Formation, 4—Granitic

porphyry dike; 5—Altered rock; 6—Altered fracture zone and its number; 7—Orebody; 8—Geological boundary; 9—Fault and its

number
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Fig. 3 I-I’sectional drawing of Baojinshan deposit (modified from Ref. [3]): 1—Granite porphyry; 2—Quartz vein; 3—Fault zone;

4—Gold orebody; 5—Speculated gold orebody; 6—Worked-out section; 7—Measured and inferred geological boundary; 8—Fault

and its number
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Fig. 4 Characteristics of different stages of magmatic hydrothermal episode in Baojinshan gold deposit (Qtz—Quartz; GI—Gold;
Gn—GQGalena; Po—Pyrrhotite; Sh—Scheelite): (a) Milky quartz breccia filled and cemented by late smoky quartz; (b) Visible gold in
milky quartz; (c) Symmetrical comb scheelite developed on both sides of quartz vein; (d) Characteristics of scheelite under
ultraviolet light, with Fig. 4(c) map view; (e) Superposition of smoky quartz on milky quartz results in enrichment of natural gold; (f)
Natural gold and galena filling in quartz fractures; (g) Coarse grain of natural gold wrapped in Galena; (h) Natural gold and

pyrrhotite developed in contact zone between galena and quartz vein
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Fig. 5 Microphotographs of fluid inclusions in Baojinshan gold deposit (Aq—Aqueous solution; V—Vapor; CI—CO, liquid; Cv—

CO, vapor): (a) Type Ia inclusions in group; (b) Type Ib inclusions; (c¢) Type Ila inclusions coexist with Type I inclusions; (d) Type

IIb inclusions coexist with type I and type III inclusions
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Table 1 Microthermometric data of fluid inclusions in Baojinshan gold deposit
Size/ tmcoy/ finticey/ fin(clay/ Density/
Sample No. Stage Type Frequency or%" the/ C t/C Salinity/%
um C C (grem™)
BlJ-76 A Ia 20 2-5 15-40 —24--173 258 -387 3.92-10.86 0.64—-0.84
BlJ-84 B Ia 19 2-7 15-70 -1.8—-6.7 199 -387 2.96-10.10 0.69-0.91
BJJ-337 B Ia 20 2-5 20-60 —2.6—-69 256—-381 4.23-10.36 0.59-0.86
Ia 20 2-6 15-60 -14--6.6 221-391  231-997 0.59-0.88
BJJ-346-2 B
IIa 1 5 50 -59.4 7.6 23.8 391 4.62 0.86
Ia 6 2—-4 20-40 —44—--83 218—-363 6.96—12.06 0.70—-0.84
BJJ-346-3 B 1Ib 4 2-4 50-80 —-60.2--61.6 54-93 12.1-18.6 350—-389(C) 2.77—-835 0.59-0.95
111 2 2-4 10—-25 —-58.7—-61.7 23.6—25.6 0.70-0.73
BJJ-346-4 B Ia 15 3-7 15-35 -1.5--6.8 238—-375 247-1023 0.63-0.93
Ia 12 2-5 15-35 —2.1--62 211-369 3.44-945 0.63-0.90
BJJ-346-5 B
1Ib 3 3-4 50-80 —-58.2--60.7 53-8.6 16.5-20.8 357—-392(C) 2.77—-8.51 0.60—-0.90
Ia 12 3-5 15-40 -2.1--84 200—391 3.44-12.17 0.52-094
BJJ-346-6 B IIa 3 3-4 30-50 —58.8—-59.7 6.8—8.7 12.5-203 333-381 2.58-6.03 090-0.93
1Ib 6 3-4 50-80 —58.6——-60.5 2.7—-8.1 12.1-21.7 320—-385(C) 3.71-12.29 0.90-0.97
BKD-06 A Ia 15 2-6 10—-40 -2.7--10.7 241 -338 4.39-14.67 0.70—0.90
BKD-07 A Ia 13 2-7 10-40 -3.6—-75 243-365 578—11.1 0.73-0.86
Ia 14 3—-13 10-35 -1.9--89 218—-373  3.12-12.74 0.81-0.89
Ib 4 2-5 50-70 —-52--6.1 320—-370(V) 8.10-932 0.67-0.78
BKD-13 A
14.80 —
IIa 2 5-7 25-30 —58.8—-599 0.1-0.7 199-21.8 363-379 0.93 -0.94
15.40

Main minerals are all quartz. 1) 20 'C; ¢,~—Gas phase volume fraction of type | inclusions, CO, phase volume fraction of type II

inclusions. fyco,—Melting temperature of COy; #n ey —Final melting temperature of ice; 1.y —Melting temperature of COy; #—

Partial homogenization temperature of CO,, inclusions marked (V) homogenize to gas phase, non-marked homogenize to liquid

phase; #,—Total homogenization temperature, inclusions marked (C) homogenize to carbonic phase, non-marked ones homogenize

to liquid phase.
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Fig. 6 Histograms of homogenization temperatures and salinities of fluid inclusions in different stages: (a) Milky quartz vein stage
homogenization temperatures; (b) Milky quartz vein stage stage salinities; (c) Smoky quartz vein stage stage homogenization

temperatures; (d) Smoky quartz vein stage salinities
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Table 2 Vapor component analysis of fluid inclusions in Baojinshan gold deposit

Vapor component/107% R,
Sample No. Mineral
H, N, CcO CH, CO, H,O(Gas)  [#n(CH,)+n(CO)+n(H,)]/n(CO,)

BlJ-346-2 Quartz 0.155 0.848 0.048 0.177 2.830 8.309X 10° 0.134

BlJ-346-3 Quartz 0.264 0.421 0.040 0.317 1269  9.236X10° 0.489

BIJ-346-4 Quartz 0.163 2.156 0.076 0.168 3.770 1.553%10* 0.108

BlJ-346-5 Quartz 0.088 1.039 0.046 0.266 3.837  3.062%x10* 0.104

BlJ-346-6 Quartz 0.157 1.526 0.047 0.353 2.997 1.062%10* 0.186

F3 WG IRGEABHIA . BHE T B 7 Hr g R

Table 3 Anion and cation component analysis of fluid inclusions in Baojinshan gold deposit

Liquid component/10~°

Sample No. Mineral — — — . " " = -
F cl NO; SO, Na K Mg Ca
BJJ-346-2 Quartz 0.299 2.397 0.229 98.72 6.262 0.519 1.855 35.25
BJJ-346-3 Quartz 0.270 2.646 0.152 67.65 7.798 0.546 1.529 20.40
BJJ-346-4 Quartz 0.088 3.109 0.146 13.98 5.729 0.367 - 11.15
BJJ-346-5 Quartz 0.261 2.990 0.190 42.92 5.241 0.482 1.211 20.19

BJJ-346-6 Quartz 0.092 2.867 0.176 6.94 4.208 0.291 0.204 7.77
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Table 4 Hydrogen, oxygen isotope compositions of Baojinshan gold deposit
Sample No. Mineral 5" Dy.smow/% 5" 0v.smow/% 5" 0na0/% #/C
BJJ-346-2 Quartz -7.93 1.97 0.88 221
BJJ-346-3 Quartz -7.38 1.98 0.87 218
BJJ-346-4 Quartz —6.95 1.76 0.76 238
BJJ-346-5 Quartz -7.10 1.88 0.73 211
BJJ-346-6 Quartz -7.33 1.86 0.64 200
0 {HARFFAE S ES S W AT R E AF AL VS . 1T CH, (1)1
/ Metamorphic fﬂﬂ”%%/)ﬁﬂ‘ﬁﬁﬁ%‘#y ﬁ%ﬂ?%ﬂ’]/fﬁéﬁﬁo MR 4 A
~4r N water R A R A TR 3 R S 5
F R=(n(H,)+n(CO)+n(CH,))/n(CO)(JLF 2)n 41, {E3&A
S Y z WAL R, VRIS SO 0.104-0.489, %
& Magmatic water W% DK B AR LA R R S, A 4 e
-12¢ T BBl AuTIR N A, AR R AL
UM ST PR 0™, X5 3 o B I
164 - . : - : Z & B BT A EDUE . fE R AR Ak I

5%0/%
B 7 s hEH RS R 2% 4% R KBS SCER[10])
Fig. 7 6D—§180H20 diagram of ore-forming fluids in

Baojinshan deposit (According to Ref.[10])
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Ore-forming fluid characteristics and genesis of Baojinshan gold
deposit in Shuangfeng County, Hunan Province, China

JU Pei-jiao', LAI Jian-qing', MO Qing-yun', SHI Jian"?, TAN Hui-yue?, TAO Shi-long'

(1. Key Laboratory of Metallogenic Prediction of Nonferrous Metals and Geological Environment Monitoring,
Ministry of Education, School of Geosciences and Info-Physics, Central South University, Changsha 410083, China;
2. No.2 Team, Hunan Bureau of Nonferrous Metals Geological Exploration, Xiangtan 411102, China)

Abstract: The Baojinshan gold deposit is located in Shuangfeng gold metallogenic belt of Hunan Province. According to
geological characteristics of the deposit, three mineralization episodes were identified: metamorphic hydrothermal
episode, magmatic hydrothermal episode and hydrothermal superposition episode, and 3 stages were subdivided from
magmatic hydrothermal episode, namely milky quartz vein stage (A), smoky quartz vein stage (B) and carbonate-quartz
veinlet stage (C). The characteristics of ore-forming fluid and ore genesis were discussed by using the fluid inclusion
micro-thermometry, group inclusion composition analysis and H—O isotope analysis. Based on fluid inclusion
petrography, three types of fluid inclusions are developed in stages A and B: aqueous inclusion (type I), CO,-aqueous
inclusion (type II) and pure CO, inclusion (type III). Mainly type I and few type II inclusions are present in stage A,
having homogenization temperatures at 260—380 “C, and the salinities ranging from 3.12% to 15.42%. In addition to
development of type I inclusions, type II and III inclusions increase significantly in stage B, with homogenization
temperatures ranging from 250 ‘C to 370 °C, salinities are in the range of 2.31%—12.29%. High density of H,0O and CO,,
followed by N,, CH4, H, and CO were found as gas compositions in the inclusions. Liquid phase of fluid mainly
comprise Ca*", Na*, Mg?", SO,%", CI” and NO; . Ore-forming fluid of main mineralization episode in Baojinshan gold
deposit belongs to low salinity, medium-high temperature, CO,-rich Ca**(Na®, Mg®")-SO,* (Cl~, NO; )-H,0-CO, system.
The calculated metallogenic pressures are in the range of 70—113 MPa, and the maximum estimated mineralization depth
is 4.2 km. The result of hydrogen and oxygen isotope analysis shows that ore-forming fluid of main mineralization stage
is mainly derived from magmatic fluid. Baojinshan deposit belongs to medium-temperature magmatic hydrothermal
filling and metasomatic deposit along with superimposition of metamorphic hydrothermal.

Key words: fluid inclusion; hydrogen and oxygen isotope; ore-forming fluid; genesis; Baojinshan gold deposit
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