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Carbon, oxygen and strontium isotope geochemistry of calcites
from Xujiashan antimony deposit, Hubei Province
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Abstract: The Xujiashan antimony deposit is located at Tongshan County, Hubei Province, and its antimony
mineralization occurs in the marine carbonates of Upper Sinian Doushantuo Formation and Dengying Formation. The
carbon, oxygen and strontium isotopic compositions of calcites developed during both pre- and syn-mineralization at
this deposit are determined in this study. The results show that the pre-mineralization calcites display relatively
high 6"Ceos (~0.7%0 ~ +2.0%c) and 8"®Oswow values ( +18.6%0~ +19.6%0), and low ¥Sr/*Sr ratios
(0.7096 ~0.7097) with high Sr concentrations ranging from 2645 to 8174 pg/g and an average of 5656 pg/g.
Whereas the syn-mineralization calcites have relatively low 8“Cepp ( =3.9%0 ~ ~2.1%0) and 6%Osuow values
(+11.5%0 ~ +15.3%0), but high *’Sr/*Sr ratios (0.7109 ~0. 7154, with an average of 0. 7141) with low Sr
concentrations varying from 785 to 2563 pg/g and an average of 1571 pug/g. It was revealed that the carbon,
oxygen, and predominant Sr of the pre-mineralization calcites might be directly come from the host rocks, the Sinian
marine carbonates. The ore-forming fluid characterized by H.COs-enriched was probably derived from or flowed
through the underlying radiogenic Sr-enriched clastic basement, the low-grade metamorphic rocks of
Mesoproterozoic Lengjiaxi Group. It is suggested that the precipitation of the syn-mineralization calcite and the
intergrown stibnite in the Xujiashan antimony deposit resulted from fluid-rock interaction between host rocks (the
Sinian marine carbonates) and fluids from underlying clastic basement (the low-grade metamorphic rocks of

Lengjiaxi Group).
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Fig.1 Geological map of the Damushan antimony orefield, Tongshan County, Hubei Province (modified after Yu'""')
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1 = Geological boundary; 2 ~ Fault; 3 — Angular unconformity; 4 — Antimony deposit; 5 — Antimony occurrence; 6 — Mercury-antimony

occurrence; 7 — Mesoproterozoic Lengjiaxi Group; 8 — Sinian; 9 — Cambrian; 10 — Ordovician; 11 — Silurian; 12 — Quaternary.
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Fig. 2
from the Xujiashan antimony deposit

8" Crps- 8" Osuow diagram of calcites
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Table 1 Carbon and oxygen isotope compositions of calcites from the Xujiashan antimony deposit
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Table 2 Rubidium, stroniium concentrations and strontium isotope
composition of calcites from the Xujiashan antimony deposit

FS ®H%5 MK Rblpg/g) Sr(pg/g) ¥Sr/*Srx2co
xs10 o 0.08 2645  0.709705 = 12
8§ XIS g 0.24 6740  0.709646 + 12
12 XIS22 4.61 6412 -
16  XJs-38 2.49 3249 -
18 X542 B 1 6713 0.709552+13
19 xjs4s P 1.28 8174 -
1 XIS 0.35 1040  0.712409 =13
2 XIS2 0.22 1886  0.710891+13
3 XIS3 R 0.28 2245 0.715043 £ 15
4 XIS6 0.16 1639  0.715229+12
5 XJS7 0.12 1749 0.714724£13
6 xXis8 ¥ 1.44 2563  0.715222 %11
9 XJs-13 0.16 1873 0.714333 11
10 XJS-14 0.15 2350  0.714433 + 13
no xsie B 0.04 1446  0.715369 £12
13 XJs-27 4.90 1935  0.714422£13
14 XIS30 4.22 934 0.711699 + 10
15 XJs-31 3.34 1124 -
17 XJs-41 2.79 1770 -
20 XIS-48 g 2.35 1392 0.714983 12
21 XJS-50 1.73 785 0.712300 = 10
2 XJS-52 1.98 1013 0.714690 =12
23 XJS53 A 1.34 1025 -
24 XJS-57 1.16 1520 -
25 XJS-59 2.20 1558  0.715108 +13

¥ Rb.Sr W F 5 1 - 11 EEBREMRBERTR, 4H#H .
R R FT 12 -25 ATEBRARLETRTT IR
MR BRERLRETR, M H  BEEK; TS/ WH
75 v R e b B 5 IR Wy 2 5 B o M R AR 22 IR AL R K
WE R, S REW, Y. “-TSRRRUE,

4.2 SrEMENEREX

M2 W5, BRILBT RRT 5 RT By
@A Rb S EEAEH K (0.04 ~4.90 pg/g), X5
T EA MR B AESEWIF MY S . ERET YR
¥, CaWALEREA MR AN Sr i A E:5% Rb),
WA KBS A IESL T X — 520202627 i 5,8
ZWFBAS SCEREEE, XY THA% Rb
D HLFEAS A 4 ¥'Sr, XFH Sr R A2 B AR i E]
ZEEARH, BIZ® 7RG K *Sr/%Sr Jl e E A DA
T R e B E TN Sr RO R 4R

B F K P Sr R R4 R M —, AiE
KFRBET YIRS R EHBHFEME S
B SO AR RBR A B Sr R R A RE A £
X, 2ERAE NG KE St/ tWEARE

REEFE. BILHR LT FKATRE C.O0.Sr B REMERLE 483
0.716
P o®
[ 2 .. e
0714 -
O BORIAHEA
— o R A
3 omzf
L J
0.710 o o
0.708 ' L - ' - ' ;
0 2000 4000 6000 8000
Sr (ng/e)

B3 BFWBY KA N Sc/*Se-Sr ER
Fig. 3 ¥Sr/%*Sr-Sr diagram of calcites

from the Xujiashan antimony deposit
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