2012 2 31 1
February, 2012

MINERAL DEPOSITS 31 (1): 65~ &
: 0258 7106 (2012) 01 0065 18
.
1~ 4 1, 4 4 1 4 2 2
9 9 9 9 9 9 9
2 3
K

(1 , 344000; 2

( ), 330013; 3 ,

344000; 4 261 , 335001)
3
, - 130 m 206 m 266 1C 159 9C,
w(NaClg) 11.61%  13. 16%), 0.88 g/cm®  1.00 g/cm?; ,
, - 3m 92 m
259.9°C 291 7C, w(NaCly) 13.45% 7. 95%, 0.91g/em® 079 g/ em®;
) - 138 m - 98 m
297.3C 272 9C, w(NaCle) 13.73%  11.62%, 0.86 g/cm® 087 g/cm’;
, - 130 m 206 m
860 m 550 m, -3m 92 m 930 m 950 m,

- 138 m - 98 m 578 m 537 m

320~ 416 m 190~ 240 m 727~ 902 m

s

:P619. 14

Fluid inclusion characteristics of typical uranium deposits
in Xiangshan orefield, Jiangxi Province

ZHANG ShuMing1~ 4, CAO ShouSun” 4, Zeng WenLe4, RAO ZeHuangl, XIE Gqua4,
FANG Xin’, ZHANG Ying’, WANG Lei* and ZHANG Xin’

(1 Key Laboratory of Radioactive Geology and Exploration T echnology Fundamental Science for National Defense, East China Instr

tute of Technology, Fuzhou 344000, Jiangxi, China; 2 State Key Laboratory Breeding Base of Nuclear R esources and Environment,

East China Institute of T echnology, Nanchang 330013, Jiangxi, China; 3 Digital Land Key Laboratory of Jiangxi Province, East

China Institute of Technology, Fuzhou 344000, Jiangxi, China; 4 No. 261 Geological Party, Jiangxi Bureau of Geology for Nuclear
Industry, Yingtan 335001, Jiangxi, China)

Abstract

Based on a study of the fluid inclusions in fluorite from the Zoujianshan, Hengjian and Shazhou uranium de-
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posits in the Xiangshan uranium orefield of Jiangxi, the authors have drawn the conclusions as follows: In the
Zoujiashan uranium deposit, the average homogenization temperatures of fluid inclusions are 266. 1 'C and
159.97T at the elevations of — 130 m and 206 m, the average salinities w (NaCly) are 11.61% and 13. 16%,
and the mean densities of fluorite inclusions are 0. 88 g/ em’ and 1. 00 g/ cm3, suggesting that the regularity of
homogenization temperature and salinity is of the parabola type; the density and homogenization temperature are
significantly of negative correlation, and the density and salinity are of positive correlation. In the Hengjian ura
nium deposit, the average homogenization temperatures of fluid inclusions at the elevations of — 3 m and 92 m
are 259. 9 C and 291. 7 C respectively, the average salinities w (NaCleq) are 13. 45% and 7. 95% , and the mean
densities are 0. 91 g/ cm” and 0. 79 g/ em®. The density and homogenization temperature are obviously of nega
tive correlation, and the density and salinity do not show obvious correlation. In the Shazhou uranium deposit,
the average homogenization temperatures of fluid inclusions are 297. 3°C and 272. 9C at the elevations of — 138
m and — 98 m, the average salinities w (NaCleq) are 13.73% and 11. 62% , and the mean densities of fluorite
inclusions are 0. 86 g/ cm’ and 0. 87 g/cm’, suggesting that the regularity of homogenization temperature and
salinity is inconspicuous, the density and homogenization temperature are significantly of negative correlation,
and the relationship between density and salinity is not obvious. In the Zoujiashan ore deposit, the average ura
nium metallogenic depths at the elevations of — 130 m and 206 m are 860 m and 550 m, measured by the fluid
mnclusion method. In the Hengjian ore deposit, the average uranium metallogenic depths at the elevations of — 3
m and 92 m are 930 m and 950 m. In the Shazhou ore deposit, the average uranium metallogenic depths at the
elevations of — 138 m and - 98 m are 578 m and 537 m. A comparison with the surface elevation shows that the
denudation depths after the formation of the Zoujiashan, Hengjian and Shazhou uranium deposits are respectively
320~ 416 m, 190~ 240 m, and 727~ 902 m. The extent of uplift and erosion in northwestern Xiangshan is
more serious than that in southeastern Xiangshan area, and the deep areas of eastern and southern Xiangshan
have favorable oresearch prospect.
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Fig. 1 Geological sketch map of Xiangshan volcanic intrusive complex
1—Upper Cretaceous sandy conglmerate; 2—Porphyroclastic lava of Upper Jurassic Ehuing Formation; 3 —Pyroclastic rock, rhyodacite of Upper
Jurassic Ruyiting Formation; 4 —Sandy conglom erate of Upper T riassic Anyuan Formation; 5—Sandy conglomerate of U pper Carboniferous Huang
long Formatibn; 6 —Lower Proterozoic metamorphic rock; 7—Subgranite porphyry; 8 —Subpophyritic granodiorite; 9 —Granite; 10 —Inferred

volcanic neck; 11 —Fault; 12—Sampling location

, U-Pb 135. 4 , 30~ 60,
M a( , 1999) NW, 70~ 80°

2.1 >

NE - ,
, 10 km, 200~ 300 m,



2012

68
20-11
19-39 19-16 20-5 20-3
. 20-13 :
¥ 1%9-1819-39 R i
19-1019-25
1
(m)
200
100
0
-100
-200
-300
J.e 1 Je' 2 Id 3 &1 4 Y - // 6 7
2 ( , 1995)
1— ; 2— ; 3— ( ); 4— ; 5— 5
6— ; 1—
Fig. 2 Composite geological section of the Zoujiashan ore deposit ( after Shen et al., 1995)
1 —Upper Jurassic porphyrochstic lava; 2—Upper Jurassic explosive clastic rock; 3 —Upper Jurassic rhyodacite; 4 —Faulted structure;
5—Gray alteration zone line; 6—O0re body; 7—Drill hole and its seria number
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Fig. 4 Geological structure and mineralization sketch map of the Shazhou ore deposit
1—Tuff and rhyodacite of Upper Jurassic Ruyiting Formation; 2—Porphyclastic lava of U pper Jurassic Ehuling Formation; 3—M etamorphic
rock nappe; 4—Sinian basement metamorphic rock; 5—Cretaceous granite porphyry; 6 —Faulted structure; 7—V olcanic ring fracture;

8 —Ore intersected by drill hole; 9—Uranum ore body

1
Table 1 Analytical data and processing results of fluid inclusions from the Zoujiashan ore deposit

/C /C  w(NaCly)/% / (gl em®) /m
/Um /%
7)5 05, L4 - 130 m
1 VL 8 5 — 165.9 - - —
2 V- L 7 5 — 190. 5 — — —
3 V-1 6 5 — 178.6 — — —
4 VL 15 8 — 192.7 — — —
5 V- L 6 4 -6.3 132.9 9. 60 0.99 18
6 V- L 8 5 — 179. 1 — — —
7JS 06, , 206 m
7 V- L 12 2 - 12.0 115.7 15.96 1.06 5
8 VL 5 3 - 10.0 136. 4 13.94 1.03 18
9 V- L 6 3 -9.3 115.1 13.18 1.04 6
10 V-1 6 4 -9.7 157. 4 13.62 1.01 30
11 VL 8 5 — 163.5 — — —
12 V- L 5 7 - 6.9 196. 8 10.36 0.94 140
13 V- L 15 2 - 15.6 154. 4 19.13 1.05 26
14 V- L 7 6 - 6.5 186.9 9.86 0.95 120
15 V-1 8 6 -17.6 194.2 11.22 0.96 120
7J5 07, , 206 m

16 V-L 10 4 -8.0 129.9 11.70 1.01 14




1
Cont. Table 1
/C /C  w(NaCly)/% / (gl em®) /m
/Bm 1%
17 VL 12 4 -9.2 154.5 13,07 1. 00 32
18 VL 8 6 -4.3 168.3 6. 88 0.95 50
19 V- L 11 10 — 202. 8 — — —
20 V- L 11 8 — 188.2 - - —
21 VL 12 3 -6.8 92. 4 10.24 1.03 3
22 V- L 10 7 - 15 129.7 2.57 0.96 17
23 V- L 7 8 - 6.4 213.5 9.73 0.93 220
24 VL 8 6 -9.8 192.3 13.72 0.96 150
25 V- L 14 3 - 8.4 129. 1 12.16 1.02 14
26 V- L 8 3 -9.7 138.5 13.62 1.02 21
27 VL 10 2 - 12.3 113.6 16.24 1.06 4
28 V- L 10 5 — 163.8 — — —
29 V- L 7 2 - 16.7 136. 4 19.99 1.07 17
30 VL 6 8 - 18.2 223.3 2111 0.98 210
31 VL 7 4 - 14.3 199.7 18.04 1. 00 150
7JS 09, .4 -130m
32 VL 5 8 -5.5 193.9 8.55 0.93 160
33 VL 7 10 - 14.3 237. 1 18.04 0.97 300
34 VL 5 35 -17.9 367.6 11.58 0.76 —
7S 11, .4 - 130m
35 VL 7 40 — 311.7 — — —
36 VL 6 35 — 323.8 — — —
37 VL 7 35 -9.6 370.9 13.51 0.75 —
38 VL 14 13 -7.8 247.3 11.46 0.90 380
39 V- L 10 40 - 10.4 418.3 14.36 — —
40 V- L 7 35 - 6.4 278.6 9.73 — 660
41 V- L 5 35 - 6.9 356. 1 10.36 0.75 —
42 VL 7 30 - 10.7 342.8 14.67 0. 81 1400
43 V- L 6 5 - 16.7 241.3 19.99 0.98 280
44 V- L 5 15 - 8.4 265.2 12.16 0. 88 500
45 VL 5 13 - 7.4 253.7 10.98 0.90 420
46 V- L 8 15 - 6.0 248.9 9.21 0. 89 400
47 V- L 3 20 - 4.9 266. 9 7.73 0. 84 540
48 VL 5 30 -5.2 307.9 8. 14 0.78 980
49 V- L 3 35 - 4.6 314.8 7.31 0.75 1150
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Table 2 Anmalytical data and processing results of fluid indusions from the Hengjian ore deposit
T /C /C  w(NaCly)/ % / (gl cm®) /m
SN-03, ,2 -3m 24
1 V-L 9 30 — 245. 1 — — —
2 V-L 6 35 — 367.8 — — —
3 VL 5 35 — 351.4 — — —
4 VL 3 30 — 279.3 - — —
5 VL 7 10 7.8 233.4 11. 46 0.91 300
6 V-L 3 6 4.4 188.3 7.02 0.95 120
7 VL 3 15 11.1 329.7 15. 07 0. 84 1240
8 V1L 5 35 10.9 371.4 14,87 0.75 1420
9 V-L 5 6 6.1 210.2 9.34 0.94 200
10 VL 6 45 7.6 425.17 11.22 0. 64 —
) V- L 6 5 8.3 183.7 12.05 0.96 100
12 VL 10 4 8.7 178. 4 1251 0.98 90
13 VL 3 10 5.6 234.7 8. 68 0. 90 320
14 V-L 4 15 7.5 295.1 11. 10 0. 85 900
15 VL 6 14 8. 1 287.8 11. 81 0. 86 750
SN-05, ,2 -3m 24
16 V-L 8 5 — — — 0.96 —
17 VL 6 6 8.8 196. 8 12.62 0.95 150
18 V- L 7 12 7.4 274. 4 10. 98 0.88 600
19 VL 5 3 13.2 204.9 17.08 1. 00 150
20 VL 9 10 10.2 273. 1 14. 15 0. 90 580
21 VL 7 5 10.9 225.9 14. 87 0.95 250
22 VL 6 6 9.7 235.5 13. 62 0. 94 300
23 V-L 7 10 7.0 258.6 10. 49 0.90 480
24 VL 11 12 10.2 293.8 14. 15 0. 86 780
25 V- L 7 6 10.0 239.6 13.94 0.94 320
26 VL 5 3 15.4 213.5 18. 96 1. 00 200
27 V-L 3 6 13.2 278. 4 17.08 0.93 620
28 V-L 5 4 15.2 227.7 18. 80 0.97 240
29 VL 6 5 12.7 277.3 16. 62 0.95 580
30 V- L 8 11 13.0 298. 1 16. 89 0. 89 810
SN-06, ,2 -3m 44
31 VL 6 5 15.1 261.7 18.72 0.95 450
32 VL 7 6 11.4 248.2 15.37 0. 94 360
33 V- L 6 11 9.7 287.4 13.62 0.89 700
34 V-L 8 10 12.3 279. 1 16. 24 0.91 590
35 VL 6 6 7.9 228.7 11. 58 0.94 280
36 V1L 7 11 5.6 253.4 8. 68 0. 88 480
37 VL 6 5 10.8 220.5 14.77 0.96 220
38 V- L 10 11 9.2 288. 8 13.07 0.88 740
39 VL 6 5 6.4 186.9 9.73 0.95 120
40 VL 6 6 5.9 205. 4 9.08 0. 94 150
41 V-L 8 5 7.7 221.4 11. 34 0.96 280
42 V-L 12 10 — 250.7 — — —
43 VL 11 20 — 245.0 — — —
44 VL 7 5 12.8 225.1 16.71 0. 96 260
45 VL 10 10 - 311.6 - - -
46 V- L 7 4 14.9 239.2 18.55 0.97 320
47 VL 8 15 9.5 318.3 13. 40 0. 84 1010
48 VL 10 20 7.3 311.8 10. 86 0. 81 1000
SN-07, s 92 m
49 V-L 9 7 — — — 0.93 —
50 V-L 7 32 8.4 361.8 12. 16 0.75 —
51 VL 4 10 5.0 396.3 7.86 — —
52 VL 5 46 6.6 289.7 9.98 0. 64 830
53 V-L 5 13 3.9 252.8 6. 30 0. 86 420
54 V-L 5 10 — 251.4 — — —
55 VL 6 15 3.5 263.0 5.71 0. 84 580
56 VL 7 35 3.0 325.9 4.96 0.72 1420
57 V-L 5 10 — 287.2 — — —
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Table 3 Analytical data and processing results of fluid inclusions from the Shazhou ore deposit

/C /C  w(NaCl,)/ % / (gl em) /m
/Em !/ %
SEH 2, .- 138m 7 5
1 V- L 4 2 -9.9 353.7 13.83 0. 80 —
2 V- L 6 25 - 12.4 392.3 16.34 0.78 —
3 V- L 3 12 - 8.4 280.9 12.16 0. 86 600
4 V- L 5 8 - 15.8 328.9 19.29 0.90 1175
S%2, .- 138 m 7 5
5 V- L 4 5 — — — 0.96 —
6 V- L 7 8 - 14.2 292. 4 17.96 0.92 730
7 V- L 5 30 5.6 325.9 8. 68 0.77 1425
8 V- L 1 3 -7.8 340.2 11. 46 0.78 —
9 V- L 7 35 - 8.0 387.5 11.70 0.71 —
10 VL 5 5 -13.9 248. 1 17.70 0.96 325
11 V- L 3 35 - 8.7 404.9 12.51 0.72 —
12 V- L 8 16 -7.2 307.2 10.73 0.83 1000
13 V- L 5 3 -17.4 216. 4 20.52 1.01 170
14 V-1 7 20 - 16.2 401.3 19. 60 0.81 —
15 V-1 10 12 4.3 232.2 6. 88 0. 86 325
16 V- L 6 5 - 6.0 151.1 9.21 0.97 38
17 V- L 4 10 -10.7 255.1 14. 67 0.91 450
18 V- L 8 16 - 6.2 289.3 9.47 0.83 820
19 VL 8 6 -17.2 208. 1 10.73 0.95 180
SE31, .- 98m 1 1
20 V- L 4 10 -3.7 185.9 6.01 0.92 120
21 V- L 5 8 — 218.3 — — —
22 V-1 4 4 - 7.7 174.7 11.34 0.98 50
23 V- L 5 10 — 162. 4 — — —
24 V- L 8 10 — 206. 9 — — —
25 V- L 6 8 - 4.8 191.3 7.59 0.93 170
SZ 4, ,— 98 m 1 1
26 V- L 12 30 -57 334.9 8.81 0.78 —
27 V- L 5 10 - 10.6 272. 4 14.57 0.91 550
28 V- L 6 35 - 8.8 388.2 12.62 0.76 —
29 V- L 8 45 -5.1 392.5 8.00 0. 66 —
30 V- L 10 10 -9.7 283. 4 13.62 0. 87 675
31 V- L 7 12 - 13.4 343.2 17.26 0. 85 —
32 V-1 5 10 8.4 276.3 12.16 0.88 610
33 V- L 5 5 - 11.7 234.1 15. 67 0.96 325
34 V- L 7 15 - 3.4 275. 4 5.41 0.82 680
35 V- L 7 12 -7.1 301.2 10. 61 0.84 925
36 V- L 6 25 — 319. 1 — — —
37 V- L 5 10 — 358.7 — — —
38 V- L 6 12 - 8.3 295.3 12.05 0.85 880
39 V- L 5 13 -7.0 300. 7 10. 49 0. 84 975
40 V-1 6 4 7.5 178. 1 11.10 0.97 90
41 V- L 7 8 - 11.7 279.5 15. 67 0.92 610
42 V- L 6 10 -12.2 303.8 16.15 0. 89 860
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Table 4 Ranges and average values of density, homogenization temperature, salinity and depth
/(g/ em?) /C w(NaCqu)/% /m
/m

YARNS - 130 6 0.99 0.99 132.9~ 192.7 173.3 9. 60 9. 60 18 18
YARK) - 130 3 0.76~ 0.97 0.89 193.9~ 367.6 266.2 8.55~ 18.04 1272 110~ 1280 230
ZJs 11 - 130 15 0.75~ 0.98 0.84 241.3~ 418.3 303.2 7.31~19.99 1151 160~ 300 671
YARKS 206 9 0.94~ 1.06 1.01 115.1~ 196.8 157.8 9.86~ 19.13 13.41 6~ 100 58
YARRVI 206 16 0.93~ 1.06 1.00 92.4~223.3 161.0 2.57~ 21.11 13.01 8~ 200 69
SN- 03 -3 15 0.75~ 0.98 0. 87 178.4~ 425.7 278.8 7.02~ 15.07 11.38 50~ 1420 534
SN- 05 -3 15 0.86~ 1.00 0.93 196. 8~ 298.1 247.4 10.48~ 18.96 14.96 110~ 900 389
SN- 06 -3 18 0.81~ 0.97 0.92 186.9~ 318.3 254.6 8.68~ 18.72 13.45 100~ 1100 444
SN- 07 92 9 0.64~ 0.93 0.79 197.5~ 396.3 291.7 4.96~ 12.16 7.95 100~ 1450 767
SZ 2 - 138 4 0.78~ 0.90 0.84 280.9~ 392.3 339.0 12.16~ 19.29 15.41 600~ 1175 888
SZ%2 - 138 15 0.71~ 1.01 0. 87 151. 1~ 404.9 286.2 6.88~ 20.52 13.28 38~ 1425 522
SZ31 - 98 6 0.92~ 0.98 0.94 162.4~ 218.3 189.9 6.01~ 11.34 8.31 50~ 170 113
SZ 4 - 98 17 0.66~ 0.97 0. 85 178.1~ 392.5 302.2 5.41~ 17.26 1228 90~ 975 653
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a. ZJS 05 primary gas liquid inclusion; b. ZJS 09 primary gas liquid inclusion; c. ZJS 09 halite bearing in clusion;
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Inclusion microphotographs of the Zoujiashan ore deposit
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Fig. 6 Inclusion microphotographs of the Hengjian ore deposit
a. SN-02 primary gas liquid inclusion; b. SN-03 primary gas liquid inclusion; c¢. SN 02 girdle inclusion in fissure; d. SN 06 banded

inclusion in fisure; e. SN 07 primary gas liquid inclusion; f. SN 07 primary gas liquid inclusion

a b

10_um 10_pm
d &

10_um 10_pm

a. S£1-2 - ; b, S£2 - ; ¢ SE2 - ; d S£E31 H
e. S 4 - ; f.S24 -

Fig. 7 Inclusion microphotographs of the Shazhou ore deposit
a. SZ F2 primary gas liquid inclusion; b. SZ2 primary gas liquid inclusion; c. SZ 2 banded gas liquid inclusion in fisure; d. SZ 31 primary
gas liquid inclusion; e. SZ 4 primary gas liquid inclusion; f. SZ4 banded gas liquid inclusion in fissure
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Fig. 8 Diagram of homogenization temperature versus salinity of fluid inclusions



Fig. 9 Diagram of density versus homogenization temperature of fluid inclusions
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