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Abstract. There was a significant oxygenation of deep-ocean waters in the Neoproterozoic era (1~0. 54 Ga). Since
then many anoxic events have taken place. The circulation, fractionation and enrichment of many elements in seawa-
ter and sediments were obviously influenced by the variation of redox conditions. The large variation of solubility of
Mn,Mo,Cr, V and U in seawater, resulted from the variation of redox conditions, could cause the concentration
fractionation of these elements in sediments, Some sulfophilic elements,such as Ni,Co,Cu and Zn,could be enriched
in sediments as they could be precipitated as sulfide in reduced conditions. Therefore, these elements can be used as
sensible geochemical indices for studying the variation of paleo-seawater redox conditions. In addition, the degree of
pyritization (DOP) , biomarkers and Ce anomaly of sediments are also common effective geochemistry indices for
studying the redox conditions of sedimentary environment. The indices of DOP, U/Th,U,,, V/Cr Ni/Co and biomarkers
are usually used to study the redox condition for the formation of mudstones, whereas the Ce anomaly is used to study the
redox condition for the formation of carbonate. Although similar results could be obtained by the application of several indi-
ces for qualitatively analyzing redox conditions, there is still impossible to quantitatively analyze the redox conditions of the
palec-ocean by using certain one or some quantitative geochemical indices.
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Table 1 Trace element contents of various geological bodies in different redox conditions

— WKW E WKEE LHRERE PAAS =Sk
T R HAFEAE /nmol » kg=!  BH[Al/ka B S /ug . g7 /pg . gt /pg . g7t
Mn MnO;,Mn?* 0. 36 0.06 1(\:/111(281,{1\;[;1_90& (OH c 600 1400 850

b g » Ur D3 Iy

— . 0
Cr CrOj 4,04 8 Fe) (OH) 83 100 9
Mo MoOj~ 105 800 MoS; 1.5 1 1.3
18] U0, (CO34~ 13.4 400 U0z ,U307,U;0s 2.8 0.91 3
v HVOi~ ,H,VO‘~ 39.3 50 vOozt,VO(OH)5 , VO(OH); 107 140 130
Ni  HHEEY, N, NCH NiS
Cu  SEAEYLBAAIE,CuClt CuS,Cu; S
In  HHEEY,.Zntt ,ZnClt ZnS
Co  HHELEY,Co*t CoS

. #2 Tribovillard %7, Algeo 1 Maynardt°J, Calvert 1 Pedersen' V3 ; PAAS ERB AR ES KR FH R AE
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DOP U/Th UAU V/Cr Ni/Co
| ] | ] [ ] [ ] | ] | ] [ ] [ ] [ ] | ]
—0.75 1.25 12.0 4.25 7.00 —
L — 0.42 0.75 5.00 2.00 5.00 —
m 1 - 2 3

L g IR, A EREN 0.0~0. 2 mL/L;2. KK

S, AR EWEN0.2~2.0 mL/L;3. BEFE,. A H

FRE>2.0 mL/L; B HERRARFRZEGFRME

1. Anoxic and suboxic environment, free oxygen content is
0.0~0. 2 mL/L; 2. Dysoxic environment, free oxygen content is
0.2~2.0 mL/L; 3. Oxic environment, free oxygen content is 2. 0

~860 mL/L; Values in figure are the boundary of different environment

EH1 REVNEAEHFEATFELEGHTRERSHE®
Fig.1 Chart of elemental indices of redox conditions for

the sedimentary environment of mudstone
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Table 2 Iron minerals in sediments and velocity constants

and half-lives of the dissolution of sulfide
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