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Abstract: Located in northwestern Jiujiang-Ruichang metallogenic area, the Dongleiwan skarn Cu-Mo-Au poly-

metallic deposit belongs to Jiujiang-Ruichang Cu-Au orefield, which is a component part of the Middle-Lower
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Yangtze River Cu-Au metallogenic belt and the Daye-Jiujiang metallogenic subzone. Petrographic and microther-
mometric studies of fluid inclusions in quartz from the main metallogenic phase (quartz-polymetallic sulfide
phase) show that the inclusions related to mineralization include mainly four types. Homogenization temperature
and salinity w(NaCl,,) of the ore-forming fluids are concentrated in 210 —350°C and 1% ~ 9% respectively,
suggesting medium-high temperature and medium-low salinity. Gases of fluid inclusions mostly contain H,O and
CO,, followed by N, CO and O,, with a small amount of CH, and C,H,. Cations of liquid composition mostly
consist of Ca®", K* and Na* , followed by a small amount of Mg?" , while anions are mainly Cl~, SOf ", fol-
lowed by NO3; and NO, , and the fluid is of the CO,-H,O-NaCl-CaCl, (KCl) system, with the calculated ion
concentrations ranging from 3.1% to 34.5% . Hydrogen-oxygen isotope characteristics show that the 818OHZO
values of the ore-forming fluids in the main metallogenic stage are in the range of 0.93%o0 ~ 5.20%0, and
3Dv.smow values vary between — 81%o0 and — 64%o, which implies that the ore-forming fluids were mainly de-
rived from magmatic fluids, with the mixture of a small amount of meteoric water. The 8*Sy.cpr%o values of
sulfides range from —2.2%0 to 3.4%o. Lead and rhenium isotopic composition of the ore indicates that the ore-
forming materials of the Dongleiwan deposit were derived mostly from the upper mantle, and partially from the
crustal materials. The Dongleiwan deposit is a hydrothermal metasomatic skarn type deposit. The folds and frac-
tures of this area provided the migration pathway for mineralization, and magmatic emplacement developed skarn
type magmatic fluid subsystems, accompanied by Cu (Mo, Au, etc.) mineralization. These factors eventually
led to the formation of the ore deposit.
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Fig. 1

Simplilied geological map of the mineralization belt in the middle-lower reaches of the Yangtze River (a, showing locations

of seven important ore concentration areas in the belt, modified from Zhai Yusheng ez al.» 1992) and Jiujiang-Ruichang ore con-
centration area; (b, after Northwestern Jiangxi Geological Party, Bureau of Exploration and Development of Geology and Mineral
Researches of Jiangxi Province, 2001®)
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Fig. 2 Geological map of the Dongleiwan ore district (modified after Northwestern Jiangxi Geological Party, Jiangxi Bureau

of Geology and Mineral Resources Exploration and Developments 2001®)
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Fig. 3 Macroscopic and microscopic photographs of typical mineral combinations of various ore-forming stages

in the Dongleiwan copper polymetallic deposit
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Table 1 Basic characteristics of samples from the Dongleiwan copper polymetallic deposit
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Fig. 4 Microphotographs showing characteristics of different types of fluid inclusions in quartz of the main

ore-forming stage from the Dongleiwan copper polymetallic deposit
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Table 2 Microthermometic measurements and calculated parameters of fluid inclusions of the main ore-forming stage
from the Dongleiwan copper polymetallic deposit
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TH 146~359(8) 246 —2.2~-0.2(5) —0.9 0.4~3.7 1.4
J-30 PR K Y 245~327 (40 292 8.5~8.94) 8.7 2.2~3.0 2.6
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31 AR R
! " M= 211~306 (8 270 7.6~9.39) 8.1 1.4~4.7 3.7
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Fig. 5 Histogram showing homogenization temperature and salinity of different types of fluid inclusions in quartz
of the main ore-forming stage from the Dongleiwan copper polymetallic deposit
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Table 3 Gas chromatographic analyses of fluid inclusions in quartz of the main ore-forming stage from the Dongleiwan

copper polymetallic deposit

6
B /10

CH, GH, CO, H,O O, N, CO
J-24 0.422 0.184 52.089 79.386 18.963 55.937 25.338
J-25 0.486 0.225 107.24 109.616 24.125 74.378 52.806
J-27 0.155 0.034 28.541 37.468 24.017 67.519 8.137
J-28 0.493 0.119 63.942 224.827 21.569 63.887 24.653
J-29 0.882 0.329 78.607 194.022 18.201 59.939 44.213
J-30 1.475 0.317 116.162 268.327 12.736 45.694 58.271
J-31 0.588 0.079 85.175 154.439 22.833 69.342 20.412
1-37 0.581 0.165 108.566 143.895 24.012 74.128 35.988
J-38 0.508 0.122 88.305 152.721 24.021 74.011 32.778
J-39 0.285 0.095 49.429 230.228 22.217 64.396 19.115

i HIXERE k5%
HH T

CH,/107 CH,/1076 O, H,0 0, N, O

J-24 2891.077 775.732 12.977 48.344 6.496 21.898 9.919
J-25 2191.199 624.273 17.582 43.931 5.439 19.162 13.605
J-27 1564.079 211.131 10.473 33.607 12.118 38.933 4.692
J-28 1729.564 256.911 8.157 70.111 3.783 12.807 4.942
1-29 3257.633 747.784 10.558 63.699 3.361 12.650 9.331
J-30 4236.068 560.243 12.131 68.499 1.829 7.499 9.563
J-31 2538.937 209.917 13.374 59.276 4.930 17.109 5.036
J-37 2390.974 417.859 16.247 52.637 4.941 17.432 8.463
J-38 2103.705 310.905 13.298 56.217 4.974 17.514 7.756
J-39 1011.378 207.462 6.378 72.623 3.942 13.058 3.876

=4 FEBRESERTRIATHBRARREORKETCEH NS w/10°

B

Table 4  lon chromatographic analyses of fluid inclusions in quartz from the Dongleiwan copper polymetallic deposit

F5 Na' K' Mg Ca® F~ cl NO5 NO; SO H,0(GO) BT/ %
J-24 0.701  3.876 - 4172 1.113  0.877 0.054  9.65 79.386 20.5
J-25 0.768  5.082 - 1.342  0.205 1.67  0.029 0.129  6.758 109.616 12.7
J-27 0.568  3.377  0.216  2.285  0.398  0.807  0.034 12.052 37.468 34.5
J-28 0.536  1.485 - 2271 0.373  1.136  0.041  0.064  6.347 224.827 5.2
J-29 0.687 10.226 1.475  8.581  2.724  0.777 0.148  36.405 194.022 23.9
J-30 0.516  0.859 - 4.077  0.201  0.711 0.071  2.015 268.327 3.1
J-31 0.5 1.334  0.409  1.641  0.33¢  0.941  0.022  0.043  2.631 154.439 4.8
J-37 0.766  2.907 - 1.684  0.169  1.966  0.023 2.546 143.895 6.5
J-38 1.463  6.488  0.339  6.761 0.15  3.472  0.067 0.195  9.726 152.721 15.8
J-39 0.634  1.565 - 2,462 1.396  1.256 0.056  2.849 230.228 4.2
IR TARTIINR
#5 FELHSERVAERT MBS . SRMENRER

Table 5 Hydrogen and oxygen isotope composition of the main ore-forming stage from the Dongleiwan copper

polymetallic deposit

PSS FE A AE WET ) 8"80v.svow. o %o 3Dy-smow/ %o WEE/C 30y svow, Hz()/ Y60
127 A IRARN R ik VEp 13.1 - 81 251.8 3.88
J-30 AR B Bk PEES 12.4 -78 268.2 3.90
J-31 Y- S R VEED 16.0 -70 220.6 5.20
1-37 R Rk FE 13.8 - 64 187.1 0.93
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Fig. 7 Ion distribution of fluid inclusions in quartz of the
main ore-forming stage from the Dongleiwan copper poly-

metallic deposit
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AR LA R AR BRI R 32 1 B BE i 6 2
S BB ACYIREAT T % 1R 38 M Bk Ak 2 o A, o i
BRA 48, BT 2 A4, T A R LK 6. IR L
PrTLUE 6 EFE I 84Sy o AR LAN K, FEA
HAE O AE BT, R A /N 1) IEAR B/ 1) SRAi, LA 4k
YOG A —2.2%0~3.4%0, P24 0.4%0, ZEH 5.6%0>
AERF T~ 118 7 2 534 S fH 1K 22 4 98 [ C0%0 ~ + 1%
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Table 6 Composition of sulfur isotopes in the Dongleiwan
copper polymetallic deposit

JF5 RS FE SRR WY 8%*Sy.cpro
1 J22 WHI A prln 3.4
2 J24  RE-EEARET-REEHO K AT -0.8
30 )27 AEMEEHET-RET K HORRAT -2.2
4 J29 HEE-BAY-IIEARK ST -0.1
500J-30 HOEMEEHET-REERTNK BT 0.0
6 J-31 AVE-BHRA-REERTOMK Rk 1.9

4.1 RRERIREFE

A 2 A 11 AOU S iR R I, AR RS AT R
HORE T I R AR A A AR X S A S e T
AR ™ B BRSO A () S AR AR . L R AR
PO 82 0%, 70 O I Be th BT 5 BRSO A
EAR ST 2 A DOKE BN 15 CO,
AL R E CO, WA, 4 RUFEAIAE, B
EATHE IR T — A3 5 B AR OIR 2 (Shepherd er
al.» 1985). & CO, 244 1) H I, R RAK A
CO,-H,O+ CH, . W45 AR, 4 HB k1)
— R A & X R], HLAS R 2R A g ok ) 34— 7 KAl
AL, e [ 2 A3 — 2 KU IV R E CO,
BRI —2 CO, M. 534N, NER 2 WLLEH, T
FALZEAR A4 — IR R /N - Al S A A Ak, axX n]
AEAE AR AL AR T 0 s D 8 B BUE 8 2 A
W 1E ) 45 2R (Robert and Kelly, 1987; Hage-
mann and Luders, 2003)

RSN IR B B il AR T 210~350C
(KBl 8a), #hEEAE T T 1% ~9% ([ 8b), Wit 4% & b
0.3 ~1.0 g/em®. L 350°C F1 200°C 1E 0 i
T AR AGRAE F I 4 S B (W2 255, 19825 2%
WA, 2008, WA S VS IR B SO i AR Ak B s T
fe— R AR R FE B IR AR AR R T AR AR R
WOAH 535 3 A R B, R AR E A Nat VKT
Ca"\F +Cl , & & H,0.CO, %, N A CO,-H,0O-
NaCl-CaCl, (KCDA& F o I A f F AR AR 1 43 1 A% 1
(E O 58, HO 5 O, LA N, 2k R
ER U, R? 4 80.7297 1 0.774, 115 CHy~
CoHy~COLCO IRZR 1 AH G BE NARARC R2<0.6),
W BH A AR T () 2SO B AR A R A S T
IY Y G, PR e N A — A S R AT, T84 % A4k
Y5 H,O 2 (0] 5 AT 8 — 80 4 AR Ak, Bl 2k
PERLEFRREIRUF o 1718 9 Ud W B AR AE AT B 1 72
T AR SR AR NN M 8 AN [ bG48 <A 41 43
BINTAT I 6 (4282 55, 20025 Liu et al.» 2003),
X5 b SC A ZE AR 5 T R AR T ek AR i
ARG I 45 A AT
4.2 B RARKIR

P A AT A SR F R BRI T BRI R
L b e SR P 0 T 7K RS ) R R4, 2011
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Fig. 8 Histogram showing homogenization temperature and salinity of fluid inclusions of the main ore-forming stage from

Dongleiwan copper polymetallic deposit
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Fig. 9 Covariation of gaseous composition of fluid inclusions in quartz of the main ore-forming stage from the

Dongleiwan copper polymetallic deposit
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