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Characteristics of fluid inclusions geochemistry of Lehong large-sized
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Abstract

The Lehong lead-zinc deposit is one of the typical deposits in the northeastern Yunnan lead-zinc ore concen-
tration area. According to the petrography as well as the laser Raman microspectroscopic and micro-thermometry
of fluid inclusions, the authors discovered sphalerite, quartz, barite and calcite of different mineralization stages,

and expounded the origin, property and evolution of ore-forming fluid and the metallogenic processes. There are
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four types of fluid inclusions, i.e., pure gaseous-type ( I ), gas-aqueous-type (Il ) which is composed of aqueous-
rich gas-aqueous-type inclusions ( Il a), gas-rich gas-aqueous-type inclusions ( Il b) and pure liquid-type inclu-
sions (Il ¢), Voot Leost Ly three-phase inclusions (1), and three-phase inclusions containing daughter minerals
(IV), respectively. The test results show that the homogenization temperature in the barite stage varies from
240.3°C to 319.3°C, the salinity varies from 2.24% to 10.73%, and it is shown that the fluid occurred in medium-
high temperature and low-middle salinity. The dolomite-pyrite-quartz stage occurred in middle-high temperature
(219.8~310.1°C ) and medium-low salinity (w(NaCl,)) 7.02%~17.61%). The ore-forming fluid in the sphalerite-
galena-pyrite stage shows that the sphalerite of first generation (S1) formed in medium temperature (217.8~
292.2°C) and medium salinity (w(NaCl,,) 8.81%~16.71%). The sphalerite of second generation (S2) formed in
medium-low temperature (180.2~241.3°C) and medium salinity (w(NaCl,) 7.73%~18.47%). The sphalerite of
third generation (S3) formed in medium-low temperature (140.4~227.4°C) and medium-low salinity (w(NaCl,,)
0.35%~19.21%). Based on three-phase inclusions with CO, in S3, it is estimated that the pressure and depth of
mineralization varies from 45 MPa to 74.9 MPa with an average of 58.2 MPa and 1.7 km to 2.8 km, respectively.
In the calcite stage, the homogenization temperature is 165.3°C, and the salinity w(NaCl,,) is 11.28%. In this stage
the ore-forming fluid had low temperature and medium salinity. The homogenization temperatures of diffe-rent
stages can roughly indicate the evolutionary process of the ore-forming fluid from early stage to late stage. The
temperature appears in the evolutionary trend of medium-high temperature and medium-low salinity—medium tem-
perature and medium salinity— medium-low temperature and medium and low salinity. The fluid in the early
stage decompressed and boiled by structural stress, and was mixed with meteoric water at the same time. Hydro-
thermal fluid migrated upward along the Lehong fault, and injected into the faults in the host rocks. When the
physical-chemical conditions of ore-forming fluid changed, the ore-forming materials in the fluid precipitated in
secondary order faults or cracks near the Lehong fault, and formed the Lehong lead-zinc deposit. Meanwhile,
strong dolomitization, pyritization and silicification and some other alterations occur near the edges of fault
zones. This discussion about metallogenic process not only provides important evidence for further improvement
of metallogenic model of “the fluid penetrating and mineralization”, but also has important significance in pre-
dicting the location of the orebodies.

Keywords: geochemistry, ore-forming process, metallogenic stage, Lehong Pb-Zn deposit, northeastern

Yunnan ore concentration area
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Fig. 1 Regional structural and deposit distribution map in the Sichuan-Yunnan-Guizhou after (a, modified after Han et al., 2014),
geological sketch map of the Lehong lead-zinc deposit (b, modified after Zhang et al., 2014) and sketch showing the A-B cross
section of the Lehong Lead-zinc deposit (¢, modified after Zhou, 2014)
1—Upper-Middle Ordovician Daqing Formation; 2—Upper Ordovician Qiaojia Formation; 3—Lower Ordovician Qiaojia Formation; 4—Lower
Ordovician Hongshiya Formation; 5—Middle Cambrian Xiwangmiao Formation; 6—Lower Cambrian Doupuosi Formation; 7—Lower Cambrian
Long Wangmiao Formation; 8—Lower Cambrian Canglangpu Formation; 9—Lower Cambrian Qunzhusi Formation; 10—3rd sub-member of the
Upper Sinian Dengying Formation; 11—2nd sub-member of the Upper Sinian Dengying Formation; 12—1st sub-member of the Upper Sinian
Dengying Formation; 13—Emeishan Basalt Formation; 14—Regional deep fault; 15—F1 and F2 Fault zone; 16—Orebody; 17—Pb-Zn deposit;
18—Mudstone; 19—Dolomite; 20—Siliceous dolomite; 21—Terrane Boundaries; 22 ,23—Attitude of strata; 24—Axis of syncline and
anticline; 25—A-B geological profile; 26—Drill hole and its serial number; 27—Adit and its number; 28—Research area; 29—City
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Fig. 2 Typical structure of the Lehong Pb-Zn ore deposit
a. Massive structure calcite; b. Massive structure pyrite and dolomite; c. Brecciated structure pyrite distributed
in the barite; d~f, h. Massive structure lead-zinc ore; g. Disseminated structure quartz and sphalerite distributed
in the massive structure dolomite; i. Disseminated structure dolomite in massive structure pyrite
Cc—Calcite; Dol—Dolomite; Py—Pyrite; Sp—Sphalerite; Gn—Galena; Qt—Quartz
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Fig. 3. Typical textures under microscope of the Lehong Pb-Zn ore deposit

a,e. Euhedral granular structure pyrite; b. galena filled in the crack of pyrite; c. Pyrite eroded by dolomite; d. Pyrite encased in a lead ore;

f. Anhedral granular texture quartz; g. Euhedral granular texture quartz; h. (Light) red-brown zonal structure sphalerite;

i. Crystal growth grains of the sphalerite (-)

Cc—Calcite; Dol—Dolomite; Py—Pyrite; Sp—Sphalerite; Gn—Galena; (—)—Plainlight
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Table 1 The division of metallogenic stages and mineral generating sequence of the Lehong deposit
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Fig. 4 Sampling sites of the Lehong Pb-Zn ore deposit
a. No.2 mine geological record of the 1640 m level adit; b. No.20 mine geological record of the 1640 m level adit; c. NO.12-2 mine geological record
of the 1550 m level adit; d. No.7 mine geological record of the 1290 m level adit; e. No.5 mine geological record of the 1550 m level adit

1—Dolomitization; 2—Calcite; 3—Barite; 4—Pyrite; 5S—Orebody; 6—Fracture zone; 7—Sampling site
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Table 2 Characteristics of ore samples in the Lehong Pb-Zn deposit
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Table 3 Characteristics of different mineralization stages fluid inclusions in the Lehong Pb-Zn deposit
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Fig. 5 Microphotographs of fluid inclusions formed in major metallogenic stage in the Lehong lead-zinc deposit

a~c. Fluid inclusions in the barite (=); d. Fluid inclusions in the quartz (-); e. Fluid inclusion in the S1 generation sphalerite (—);

f,g. Fluid inclusion in the S2 generation sphalerite (—); h~1. Fluid inclusion in the S3 generation sphalerite (-);

m,n. Vc02+Lc02+Luzo three-phase inclusions in sphalerite (—)

(=)—Plainlight; V—Vapor phase; L—Liquid phase; S—Daughter mineral
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(1 pm) , AT M LI, SOR X Z B B A T
IR o 38 A Xof Ay B e A A 2 A Il F N I A 38 3
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Fig. 6 Histograms of homogenization temperature, salinity, densities and homogenization temperatures versus

salinities of fluid inclusion in the Lehong Pb-Zn ore deposit

a. Histograms of homogenization temperature; b. Histograms of salinity; c. Histograms of densities;

d. Homogenization temperatures versus salinities of fluid inclusions

1,7—S1 generation sphalerite; 2,8—S2 generation sphalerite; 3,9—S3 generation sphalerite; 4,10—Quartz;

5,11—Barite in late stage ; 6,12—Barite in early stage ; 13—Evolutionary trend of the ore-forming fluid
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Fig. 7 Laser Raman spectra of fluid inclusions of the Lehong Pb-Zn deposit

a,b.Gas phase composition of VCO2+LCO2+LH20 three-phase inclusions in different generations of sphalerite; c. Liquid phase

composition of sphalerite; d. Liquid phase composition of barite; e. Gas phase composition of VCO2+LCO2+LH20

three-phase inclusions in different generations of quartz; f. Liquid phase composition of quartz

At B A B AR FH AR 5 ) (Roedder, 1984; 2003;
Brown et al.,1995), X F i & R T I B A TR %

Z (L o+ Leo, #Veo JLBE K AR RS T |-

FE AR BRI @ E ik R
Fimle TR ;@ 2 Pl SR B A 3o — 2y
—J5 J& (Baker et al.,2003) . 38 3t % FH 2% F0 i A0

FIAR AL T80 25 1F T BTl 3, e AT 80 25
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& 172°C , AL BT Wy Rl AL 9 207.5°C 5 i



1032 o

g

b Jt 2018 4F

TE T YRS WA M AR A A
S (B 51.) , DA R RPE R 3 B IR A e A N TRV 91
S, LRl KLRORAR T IR . AR S A
252k [l (Roedder, 1984) #E T4 5545 t AR 2L HY BE TR
WA 14 45~74.9 MPa, “F-34 1 58.2 MPa.,
FBRHA TR TS AL Fic i ) T 27 MPa i &
R X TR BE A A B A S 2 R PRI B
WIREEL R 1.7~2.8 km, HH ] WS PR EE AR

4 T B

41 R mEMERAEN

SV 0 R U A A AR 18— i B2 Y Ly
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2% 3| (Basuki, 2002; Basuki et al., 2009), it %l
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Cl > SOj’(gKﬂE%,ZO%; Zhou et al.,2001; Han et al.,
2007).
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Fig. 8 Mineralization - alternation zoning and the

model of fluid evolution

1—Lower and Middle Ordovician; 2—Upper Sinian Dengying Forma-

tion; 3—Boundary of the alteration zone; 4—Location and observation

of geological mapping section; S—Marginal mineralization
zone; 6—Transitional mineralization zone;

7—=Central mineralization zone; 8—F, fault
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