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Isotope Compositions of Carbon Oxygen and Sulfur in the Shazijiang Granite-hosted
Uranium ore Deposit, Northern Guangxi, China and Their Genetic Significance
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Abstract: T he stable isotope compositions have been respectively analyzed for calcites and pyrites, w hich are closely
related to the uranium mineralization in Shazjiang and in adjacent uranium ore deposits. The & Cpy values of the
calcites from the Shazjiang ore deposit are in the range of —2. 8 Yo~ —11.0 % mostly in the range of —5 No~
—9%u It indicates that the mineralizer, CO,, mainly originated from mantle and that only a little originated from
organic matter and sedimentary carbonate. The negative correlation betw een °Cppp and 3*Qsyoy indicates that the
degassing of CO, is a major controlling factor for calcite precipitation, while uranium predpitation may be controlled
by multi-factors. The process of CO, degassing reduces the activity of uranyl-carbonate complexes, therefore causes
uranium precipitation. S> , one of important reduction agents, also contributes to reduction of hexavalent uranium
and to uranium precipitation. The measurement of S isotope in pyrites suggests that the most part of sulfur in the
Shazjiang ore deposit came from the host granite, the 8*Scy values are in the range of —18. 36 Yo~ —8.92 %
Whereas, Menggongjie and Baimaochong ore deposits inherit more sulfur from the granite originated sedimentary
carbonate, so their 0*Scy values are in the range of —30.51 Y%o~—27.64 %
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Paleozoic 3. Triassic, 4. Cretaceous, 5. main granite body,

6. patched granite body, 8. uranium ore deposit and occurrence 9. age of

granite and its dating method; modified after ref. [ 2~ 6]

Fig. 1

1
Simplified regional geological map of the

Miaoershan uranium mineralization area
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Table 1 Carbon and Oxygen isotope compositions of calcites from the Shazijiang uranium ore deposit
v F3Cppp( %0 3% Osyrow (%)
®c 1320 m —2.8 6.9
Ma , 7K704-29-3, 910 m —8.0 12.5
Ba 1320 m —4.6 9.0
@d 7ZK1-17, 786 m —7.6 10. 8
19-1-1 1360 m —17.5 10.7
Bd 1320 m —6.3 9.7
@b 7K5-15, 424 m —8.3 10.9
@c . 7ZK5-15, 420 m —8.2 8.9
@f . 7K5-15, 449 m —8.8 11.8
®n 7K5-15, 438 m —8.9 11.2
@s 7K5-15, 431 m —9.1 11.0
@t 7K5-15 1211 m —8.6 12.3
Of 1360 m —8.2 11.8
@d 7K704-29-3, 973 m —8.7 14.1
@a 7ZK1-17, 771 m —8.9 13.1
19-1-2 1360 m —9.1 13.8
17-2-1 1400 m —9.5 15.2
@ 7K704-29-3, 1177 m —9.3 14.9
17-3 1400 m —10.3 12.9
187-2 1360 m —11.0 15.9
@i 7K5-15, 447 m —9.4 11.7
®@p , 7K5-15, 443 m —9.5 12.2
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; Cal. ; Pyrl ; Pyr2. ;
Q. , Cha, 5 e s
a. slight pink calcite of early mineralization stage; b. pink calcite of main mineralization stage; c. paragenesis of
dark reddish brown calcite and smokey-grey quartz of main mineralization stage; d. ivory-white calcite of
late mineralization stage; e. paragenesis of colloidal pyrite and reddish purple chacedony of main mineralization stage;

f. colloidal pyrite pyritohedml pyrite and fine crystalline quartz of main mineralization stage;

Cal— calcites Pyrl— pyrite with excellent pyritohedral form; Pyr2— colloidal pyrite; Q— quartz; Cha— chalcedony

2

Fig.2 Graphs of calcites and pyrites dosely related to uranium mineralization
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Table 2  Sulfur isotope compositions of pyrites from Shazijiang and two adjacent uranium ore deposits
S/ Ko
X® , —8.92
7ZKZ , —10. 35
X®@ ; X , —9.63
SZJ1320 1360 m , —10.53
@f .sz] s s —18.36
XD 1320 @ , —8.99
4/0) m ; . —12.86
X® ZKS— 15 —9.65
SZJ® ; ZKZ . —13.03
@Dg . —18.11
s—15 . —9.58
s—17 . —9.43
MGJD s —29.99
MGJ® 1 5 , —30.19
MGI® ' , —30.43
MGID ’ 1594 m , —30. 51
MGJX . —29. 87
BMCO ) , —28.57
BMC® ' , —28.73
. 915 m
BMC® s —27. 64
[ 11
CO:2 CO2 . 3 CO2,
° ) C029
b o .
& c 74.149.9 Ma ™,
[26] [12~14]
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3 C a. a.
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Fig.3 Histogram of carbon isotope compositions

of calcites from the Shazijiang ore deposit
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diagram of calcite from the Shazijiang ore deposit
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Fig.5 Sulfur isotope com positions of the Shazijiang ore deposits other uranium ore deposits

and the host rock at Miaoershan uranium mineralization area
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