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Characteristics of fluid inclusions of barite in the Longtoushan polymetallic
sulfide deposit, Inner Mongolia: evidence for submarine hydrothermal
sedimentary origin

SUN Xing-guo"? and LI Yong-bing?
(1. Aluminum Corporation of China, Beijing 100082, China; 2. Laboratory of Computational Geodynamic & College of Earth
Science, GUCAS, Beijing 100049, China)

Abstract: The Longtoushan polymetallic sulfide deposit is located on the east slope of the middle-south Da Hing-
gan Mountains and the north side of the Xar Moron River fault along the Hercynian geosyncline fold belt. Field
geological survey shows that the ore deposit has two mineralization types, namely layered mineralization and
cylinder mineralization. Attitudes, alterations and minerals of the two mineralizeation types show typical charac-
teristics of submarine hydrothermal sedimentary deposition. A systematic study of fluid inclusion petrography
and microthermometry was carried out for fluid inclusions in syndepositional barite from the ore deposit. The in-
clusions in the barite suggest rapid sedimentary characteristics during the hydrothermal sedimentary deposition.
Except for secondary fluid inclusions, gas-pure and gas-rich inclusions related to the mineralization are very rare,

with the majority being liquid-rich inclusions. Microthermometric analysis shows that the liquid-rich inclusions

have homogenization temperature 101.4 ~279.9C, freezing temperature — 5.5~ — 0.3°C, salinity 0.5%
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~8.5%, and fluid density 0.75~0.97 g/cm’. Reflective features such as temperature, salinity and density of
the ore fluids are consistent with features of the inclusions developed in submarine hydrothermal sedimentary sul-
fides ore deposits. The results provide positive evidence for the viewpoint that the Longtoushan polymetallic sul-

fide ore deposit is a marine hydrothermal sedimentation deposit.
Key words: fluid Inclusion; hydrothermal sedimentation; barite; polymetallic sulfide ore deposit; Longtoushan

NW NW
90 %
Liu ez al. 2001a 2001b
- 2
2004 280° 320" [
o 2004
I
1 3a 3b
3d
- 3c
2004
1
10% ~30%
SW 70% ~90 %
NW  NE SN

(1] . 2004.



FaH PNXESE: AEE KL Z S BIRALYIA R R A& A R SR AR 639

120°00’

120°40"

B = =
=r [+ s [

B 1 kil Eim Ay R e 5 B4 £ K 4520060 ]

Fig.1 Regional geological map of the Longtoushan polymetallic sulfide are deposit (after Wang ez al . » 2006)
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mation: 6—Permian Dashizhai Formation: 7—Carboniferous Amushan Formation; 8—Carboniferous Benbatu Formation; 9—Cretaceous granites

10—Jurassic granite; 11—Carboniferous ultramafic rock: 12—parallel unconformity: 13—river; 14—faulted zone of crustal mosaics; 15—uniden-

tified fault; 16—mineral deposit Core spot); Fl—marginal fault of North China craton; F2—Xar Moron river fault; F3—FErlian-Hegenshan fault;
F4—0nor Orogen fault: F5—main ridge fault of Da Hinggan Mountains: F6—Nenjiang fault
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Fig. 2 Geological sketch map of the Longtoushan polymetallic sulfides ore deposit
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porphyry: 9—fault; 10 —exploration line and its serial number
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a—coarse-grained barite in close contact with silty tuff; b—interbedded barite and polymetallic sulfides; sedimentary sliding
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Table 1 Data of liquid-rich fluid inclusions in the Longtoushan Ag-Pb-Zn polymetallic ore deposit
ty C 1, C Wt % pgoem?
pm
N N N N
1-07a 2.5~6 -4.1—--0.7 -2.65 168.1~239.2 196.2 4 1.2~6.6 5.45 0.87~0.93 0.90 4
1J-19 2~17 -3.8~-0.3 —-1.828 101.4~230.5 180.0 28 0.5~6.2 3.0 28 0.86~0.97 0.91 28
Il -05a 2~7 —4.4~-0.3 —-2.8 11 101.7~279.9 196.0 11 0.5~7.0 4.6 11 0.78 ~0.97 0.90 11
Il -05b 2~5 -4.0~-0.6 —2.311 104.1~258.7 174.1 11 1.1~-6.4 3.8 11 0.75~0.97 0.91 11
1l -08a 2~6 -4.6~-0.5 —1.715 144.9~239.1 195.4 15 0.9~7.3 2.9 15 0.84-0.94 0.89 15
1-09 2~8 -4.9~-0.4 -5.27 131.2~229.9 187.0 7 0.7~7.7 2.87 0.87~0.95 0.90 7
II-10a 2.5~6 -5.5~-0.3 —-2.518 137.4—190.1 175.2 17 0.5~8.5 4.1 18 0.90~0.96 0.93 17
II-10b 2~17 -5.2—-0.7 -3.44 142.6~190.1 174.4 4 1.2-8.1 5.4 4 0.92~0.94 0.93 4
[I-11a 2~6 -4.5~-0.3 —-1.721 138.9~242.9 182.8 21 0.5~7.2 2.8 21 0.81~0.95 0.90 21
II-17a 2~17 -5.4~-0.3 —-1.924 125.1—251.2 187.2 24 0.5~8.4 3.2 24 0.82~0.96 0.90 24
1J-01a 2~17 -3.0—-0.8 —-1.814 158.6—241.3 195.3 8 1.4~5.0 3.1 14 0.84~0.94 0.89 7
J-01b 2~17 -3.7--1.4 -2.94 106.9+-237.1 199.1 4 2.4~6.0 4.7 4 0.85~0.97 0.90 4
11J-04b 3~4 -3.7--0.3 -2.16 174.1~224.1 192.4 6 0.5~6.0 3.56 0.87~0.92 0.90 5
11J-05b 2~4 -3.5~-0.4 —1.112 107.2~257.8 180.7 12 0.7~5.7 1.9 12 0.80~0.97 0.90 12
1J-17a 2~7 -3.2~-0.5 —-1.720 190.6~279.1 228.9 17 0.9~5.3 2.8 20 0.78~0.89 0.85 16
11J-17b 2~17 -2.8~-0.3 —-1.413 111.6—219.0 179.9 14 0.5~4.7 1.8 13 0.85~0.95 0.90 8
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Fig. 5 Freezing and homogenization temperatures of liquid-rich fluid inclusions in the Longtoushan polymetallic sulfide ore deposit
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Table 2 Characteristics of fluids of the Longtoushan polymetallic sulfide ore deposit in comparison with modern submarine
hydrothermal vents and ore deposits of similar origins

350C ~3% Sato 1972 Rona and Scolt 1993 2003

Hellyer 165~322C 4% ~7.5% Amond and Ohmoto 1993 Khin et a/. 1996
Tom 74.5~313C 1% ~10.6% 2003

108 ~407TC 0.35% ~20.87% 2009

110~190C 1.3%~3.2% 2002

105~242C 0.3%~6.1% 2002

101.4~279.9C 0.5% ~8.5%
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