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Fig. 1 Plot of 8'3C versus 3'30 values for siderites
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Tablel Oxygen isotope temperature data for siderites

and the 3!'%0 values of ore-bearing fluids

K " o v 4o s 3180 (%) ' K ¥ B
3 3 R R T 83180 (¢
ok [ iﬁﬁ‘ | BHs «C) O (%)

HER AR { S§54—3 [ ELImiE 33 ( 19.98 —~—5.682 109 3.0
KM J W 1859 ] BREE—EE&THK | 18.96 17.45 194 7.0
| TZOC—29 | smEWHKAAE . 1098 | 17.34 e -1.5

| TZOC—o0s8 EEPBNAEEE 17,938 15.46 P10 1 -20

HEE | 8015—20 | EEFKRAGRAR | 19.69 | 17.37 14 0.9
; 7906—22 FHRY —HEMBE | 20.33 17.92 102 0.8

| 803—18 | AW —HRMK 19.00 | 16.68 | o 0.2

W o S—K—18 G K, SHE 13.78 11.56 122 -4.1
ST 8 HETR, ¥AE 12.09 10.08 : 140 - 4.1

ERXM Nje—4 By —AEK 16.95 14.45 108 -3.3
Jle—7 oY —HAEK 16.86 14.24 94 -4.4

%12 ERE®—RET A 16.30 6.35 432 13.3

% W Wi2g— 2 EREREER—BEYH 13.24 3.62 443 10.4
Hi2g— 4 BR-F&IK 16,13 15.40 348 10.7

29— 5 BRE—FETRK 14.95 14.15 328 9.0

% W M309—5 HAREET —AET A 14.34 4.35 456 11.2
M9o—s6 LEEYH, ARE 16,32 15.56 339 10.7

B | FS—3 ’ BT, ﬁiﬁu’l ’ 16.90 | 6.5 | 415 ) 13.6
B/RwY 1 Wo09 | HAEES, @z&ﬁw‘i 20.59 J_mz 200 ] 10.5
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~0.83—0.80%; B L. TRAEEKE, 330/ R25.11—27.15%,, d!°CH K2.73
—5.40% 0 KEFHBRKGERT A *0H22.29—22.53%, 5!3CH0.55—2.66%;
BAR B 55 5 A0 0420.62%, 3'°CH ~0.50%.
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LURNBEFT SEEBRBRTRAN RN, HRT &5 R AR W R,
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HRRKEMEERALE, BUNSLEEBRRETREPERRKEMERY =%, HF
REWHEFZMGR: RRFAURARBERE, KEWREREEAIETENREHE
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JPOMA R FEAR, BEMMBERELT NI OERBL. XRPBKTRE LN, &R
BF T KERKEH =Y.
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OXYGEN AND CARBON ISOTOPIC COMPOSITIONS OF
STRATA-BOUND SIDERITES
AND THEIR GENETIC SIGNIFICANCES

Wang Guanyu Chen Chengye

(Department of Geology, Peking University)

Abstract

Siderite is a common carbonate mineral, other than calcite and dolomite, wide -

ly appearing as beds or lenses in strata of all ages from the Precambrian to the

Cenozoic, The 8!3C and 8'%0 in siderite reflect the isotopic composition of CO; and

waters from which siderite is precipitated and can be used as environmental indi-

cators,

The purpose of this paper is to study the origin of the siderite from sirata-

bound and strataform ore deposits by using geochemical criteria such as '*0/!%0 and
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18C/12C ratios, and especially to depositional environments and formation of sideri-
tes,

Analyses of 17 localities (129 siderite samples)from China indicate large dif-
ferences in isotopic composition, The 3'%0 value range is from 6.6 to 26.7%, relative
to SMOW with a total of 20%, in variation, The 3'2C value range is from 2.7 to
-17.2%, relative to PDB and the variation is close to 20%. It is demonstrated that
oxygen isotope composition of limestones varies with geologic age., However, side-
rites do not exhibit the tendency toward lower !80/!%0 ratios with their increasing
age, The fact implies that environments and ways of formation for siderite are com-~
plicated and varied,

The siderites can be classified into four genetic groups on the basis of isotope
ratios and of correlation between them and host carbonate rocks, Each group gene-
rally can be subdivided largely according to the sources of water and carbon.

1. Syngenetic Siderite ’

Normal Sedimentary Type. Examples: Pangjiapu in Hebei (Pt), §'30=18.6 to
20.0%, 8'3C=-9.0 to —11.7%s bed B of Caiyuanzi in Guizhou (D3 ), 3'¥0=19.8 to
21.8%» 6'3C=-12.4 to -17.2%,. The 8'80 values of siderites are close to or slightly
higher than those of contemporaneous marine limestones, but the 8'%C values are
much lower and are the least values among all samples, This indicates that the light-
carbon provided by organic matter played an important role in the formation of
siderite.Siderites were deposited in the closed freshen sea basins separated from but
probably located near the open ocean under the conditions of high Fe2* and Pcoy,
low Eh and a low amount of sulfate,

Marine Volcanic-Sedimentary Type., Example; Dahongshan in Yunnan (Pt),
8'80=11.5 to 14.7%, 8'3C=-0.2 to —3.2%. The siderite was formed in sea water
which was heated by volcanic activity, The iron derived from volcanic product on
the sea floor, The marine HCO-3 provides most of the carbon supply, but volcanic
exhalation was also an important carbon source for the depositional basin,

2. Diagenetic Siderite

Diagenetic Environment on the Sea Floor, Examples; Guanyinshan in Guizhou
(C;), 8180=22.7 to 23.9% &'3C=-10.8 to 0.8%» Daxigou in Shanxi(D;), 6'30=
16.7 to 20.0%, O!3C=-1.2 to —3.3%. Siderites are not equilibria with host carbon-
ate rocks in isotope, which means that both were not precipitated at the same time
from a common solution, In view of the difference in isotope between them is small-
siderites should be deposited from connate water during diagenesis on the sea
floor, The carbon derived from the host rocks as well as the organic matter in
strata,

Diagenetic Environment in the Vadose Zone of Atmorspheric Water, Examples
Caiyuanzi in Guizhou (D), 8180=15.2 to 18.7%, &'3C= —3.5to —6.5%, It is evi-
dent that the values are lower than those of host carbonate rocks and are charac-
teristic of fresh water diagenetic siderite, This suggests there exist a great quantity

of atmospheric water in which contains a relatively high concentration of terrige-
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nous organic CO, during diagenetic stage,

3. Epigenetic Siderite

Atmospheric water Type. Examples; Zihe in Shandong (€5, Oz), 8!'20=9.2 to
12.1%, 8'3C=-2.0 to -38.2%s Huanian and Lukuishan in Yunnan (Pt), 8'*0=6.6
to 11.4%, 6!'3C=-1.6 to —5.5%3 Wangjiatan in Yunnan (Pt), 6'30=13.4 to 14.5%
8'13C=-5.4 to -6.2%. The 6'20 values of siderites are much lower than those of
host carbonate rocks, and undoubtedly belong to origin in fresh water,

Siderites were precipitated from groundwater in epigenetic stage,

Igneous Fluid Type, Examples, Tieshan in Hubei (T;), 6'30=13.2 to 16.3%;
S13C=1.9 to 2.4%s Meishan in Jiansu (Js), 8'80=12.6 to 16.5%, d!3C=-0.9 to
0.8%, Siderites have been regarded as the replacement of magnetites by magma-
derived fluids at about 400°C, Sometimes, They are mxied by some meteoric water
in the mineralization period, The carbon sources were the carbonates in strata and
the igneous CO,,

4. Multigenetic Siderite

Example; Dalizi in Jilin (Pt;), 6'%0=14.6 to 15.1%, 0'3C= ~4.3 to~7.9%. The
origin is multiple and complex,

The present paper is also discussing various kinds of reactions in the course of
the formation of those siderites and estimating the isotope temperatures, Ultimately,
isotopic anomalies in the surrounding country rocks of ore deposits and the possibi-
lity by using the isotopic aureoles in ore-bearing carbonate rocks as prospecting

criteria have been approached,



