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Characteristics of ore-forming fluids and sources of polymetallic ore-forming
materials in deep segment of uranium deposits in Niutoushan area,
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Abstract

The latest researches and drilling results show that the Xiangshan uranium ore field is rich in copper, lead
and zinc polymetallic mineral resources. The Xiangshan ore field has an ore-forming spatial model of “polymetal-
lic material in the lower part, uranium in the upper part”. On the basis of field geological survey and according to
the association characteristics of polymetallic ores, the authors divided the stages of ore-forming fluids of polyme-
tallic ores which are under uranium mineralization. It is believed that there are three stages of mineralization in
polymetallic mineralization. Stage 1 is granular quartz-pyrite combination, stage 2 is quartz-sphalerite-chalcopy-
rite-galena-arsenopyrite-siderite combination and stage 3 is galena-argyrite-calcite combination. Based on tempe-
rature test, Laser Raman composition analysis and sulfide S isotope study, the observation and identification of
fluid inclusions in gangue minerals in different mineralization stages show that the polymetallic ore-forming

fluids in Xiangshan ore field are of deep magma origin. CO,-rich fluid in the deep solution mixed with atmospheric
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precipitation fluid at the late stage. The ore-forming fluid is generally a medium-low temperature (120~300°C) ,

low salinity (w(NaCl,)=4%~8%) hydrothermal fluid. From the early stage to the late stage of mineralization, the

evolution is from medium temperature and low salinity to low temperature and low salinity. Gradually, the change

of fluid physicochemical conditions caused by the mixing of shallow fluids may be the main mechanism for the

precipitation of ore-forming elements such as Cu, Pb and Zn.

Key words: geochemistry, fluid inclusion, ore forming fluid, source, uranium-polymetallic, Xiangshan
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Fig. 1 Sketch map of regional geology and tectonics showing distribution of deposits
1—Volcanic basin; 2—Xiangshan uranium ore field; 3—Polymetallic deposit; 4—Fault; 5—Suture zone of Yangtze and

Cathaysian plates; 6—Gan-Hang tectonic belt
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Fig. 2 Schematic geological map (a) and geotectonics location map (b) of Xiangshan uranium orefield (after Wang et al., 2016)

I—Cretaceous glutenite; 2—Lower Cretaceous Ehuling Formation Cataclastic porphyry rhyolite; 3—Lower Cretaceous Daguding

Formation rhyodacite; 4—Lower Cretaceous Daguding Formation ignimbrite and glutenite; 5S—Upper Triassic Anyuan Group

coal-bearing glutenite and sandstone; 6—Mesoproterozoic metamorphic rock; 7—Granite porphyry;

8—Caledonian granite; 9—Fault; 10—Deposit; 11—Place name; 12—Xiangshan uranium ore field
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Fig. 3 Geological map of uranium-polymetallic ore deposits
in Niutoushan area(modified after Wang et al.,2014)
1—Quaternary; 2—Cataclastic porphyry rhyolite; 3—Lamprophyre
vein; 4—Volcanic collapse structure; 5—Fault; 6—Basement fault

subsidence; 7—Attitude; 8—Location of Niutoushan
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Fig. 4 Geological section of uranium-polymetallic orebody

in Niutoushan area
I—Lower Cretaceous Ehuling Formation cataclastic porphyry rhyolite;
2—Lower Cretaceous Daguding Formation rhyodacite; 3—Drill hole
and its serial number; 4—Geological boundary; 5—Uranium
orebody; 6—Low grade lead-zinc orebody; 7—High

grade lead-zinc orebody
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Fig. 5 Photos of polymetallic ore in Niutoushan area

a. Metal sulfide veins distributed along the tectonic fissure; b. Galena, sphalerite, pyrite in the form of lenticular or

disseminated distribution in the fracture of polymetallic ore
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Fig. 6 Mineral microphotographs of the Niutoushan polymetallic area

a. Granular and veined pyrite, galena and chalcopyrite with solid solution structure in agglomerated sphalerite; b. Early granular pyrite cemented by late galena;

c; chalcopyrite, galena and quartz are inlaid together. d. Sphalerite is cut by late chalcopyrite and galena veins; e. Chalcopyrite is dissolved in sphalerite

by solid solution structure, and sphalerite is cut by galena, chalcopyrite veins; f. Argentite, stannite, galena is filled in the microvoids of early

granular pyrite; g~h. Calcite and metal sulfides are closely associated

a~d. Reflected light photograph; e~f. Electron backscatter photography; g. Plainlight photography; h. Cathodoluminescence image

Py—Pyrite; Gn—Galena; Sph—Sphalerite; Cp—Chalcopyrite; Arg—Argentite; Sd—Siderite; Stn—Stannite; Qz—Quartz
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Fig. 7 Photomicrographs of fluid inclusions of the gangue minerals in intergrowth with polymetallic ore in the Niutoushan area
a. 3-phase H,0-CO, inclusions distributed in groups of quartz in intergrowth with granulated pyrite; b~f. Liquid-rich inclusions distributed in
groups of quartz in intergrowth with metal sulfides (galena, pyrite etc.); g~h. Liquid-rich inclusions distributed in groups of
calcite intergrowth with metal sulfides (chalcopyrite, galena etc.)

Py—Pyrite; Gn—Galena; Cp—Chalcopyrite ; Qz—Quartz. Cal—Calcite; SIf—Metal sulfides
a,b, c, e, g. Plainlight photography; d.f.h. Reflected light photograph
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Table 1 Microthermometric data of fluid inclusions in the gangue minerals in intergrowth

with polymetallic ore in the Niutoushan area
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Fig. 8 Histograms of homogenization temperatures (a) and homogenization temperature versus salinity

plot (b) of fluid inclusions of polymetallic ore in the Niutoushan area
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Fig. 9 Typical Raman spectra of composition of fluid inclusions in different metallogenic stages of minerals
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R 2 & BB ALY 63Sy.cor TEAT A 19 AN TA] , I
AR L H e 5 AR AR 2 4 R TR AT RS AN
[ R UR o — BTN A Hiu S 4] R 2 9K 534S A8 £k ¥ [l ¢
A N =1%0~1%o0 , 1230 0 5 YT 75 F1AR 5 5 19 it ) o7
R BHEA RS WA, R U2 Ra K,
T P AR HE Sy B — 4 R T, L [ 7 3% 1 28 Ak o AR
XF AT 8 ) T Rl . A L P 2 4 R R T
SIRRGE  {UHE = T M W) 46 0K 84S B, R W LT
B ok U5 T ORI 55 BT A S 0 R S ORI
A, A A P Al R ) Al R A Y R

F2 HLTHRNESESRTURMEEEY MEMREAR
Table 2 Sulfur isotopic composition of deep polymetallic
mineralization and uranium-polymetallic mineralization

in Xiangshan ore field

S/%o

KRS FEMCRIR B AT BRI
Py Sph Gn

26-1012 Z&IET 5.0 5.2

26-101-3 J;;Rm P2y s 47 23 A3

26-101-10 ZElmy 49 46 25

26-101-40 L&/ 39 40 1.7

26-101-43 3kl ZEEH 3.8 A et s |

26-101-46  HIX  Z&JEG 1.9 2015

26-101-47 EZ0 10 2.6

CUSD-52 ZER/Y 5.6

CUSD-72 #fllikly 240 3.6 26 AR,

CUSD-82 W% Z4&Ry 2.5 2016

CUSD-82 ZE|/Y 4.0

X16-10-7 EAIWA 10.6

X16-10-8 VPUME R @EHE A 123 ES'S

X16-10-8 B 13.6

S709-3 BADA 137

S709-6 WA 13.6

$709-7  VWMEIK WA 14.9 B

SZ09-19 B A 15.2 08

SZ09-20 WA 104

L Py— BBk s Sph— N BE s Gn— 450,



F38 % 2 BRARREAE MRSk L DX AT PRIRT 2 5 i BB AR S5 A 4 BOR DR R 301

SHUSAH WIS & T B 2 &m0 B ALY, Ud I 4l
B A B R AT RE O TR A R IR A R HE 2 &R
W WU, &0 PR AR IR A T b AR 5 $i
?ﬁ%o

6 4i it

(1) AH LT FRR 22 4 8 Wl I B i T Ay 120~
300°C , #£ 1 w(NaCl,,) A 3.71%~8.55%, Ji H fIK ik #4
WA IR o SRR S 2N CO, CH,, 5 1 YK
R SR RS EE R CO, & A A
CH,, 5% 2 AU I M A 2 44 rp AR B 43 £ %25 CH,,,
[Fi] B350 4375 A /D 2 19 CO,, HL A BRSSP
TLARRHE , 5058 DX B AR R . AL
IR 38 22 42 JB B 546 ) 834Sy.cpr 18 S B 1 4% 7] B
F R T VR A K T o 50 A R S AR
PR

(2) AL FH R R 22 4 T 1 e AR 7 0 SR
IR CO, T, W 1 A TR i M 5 KA
KRB A, AR A 5 RS 1R R 2 A A5 Ah 1T B
WL & BT WEERNEZ —, WS o B3
WG i B3, SO A DA, S AR o U TR AT 6 38 0t A
T AL, VIR R A TR K A AR Bk 2R A
PER 7 AL T fiE & Cu. Pb Ml Zn 25 L JC R ULHEM &
FHL
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