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Abstract: This study systematically introduces the geochemical principles, multiple criteria, and cautions for
reconstructing the paleo—lacustrine redox conditions using trace metal element methods. In lake sediments, au-
thigenic components of trace metal element are potential carriers to record ancient lacustrine information. Effec-
tive redox proxies generally include 1) U, Mo and V, which are sensitive to redox changes but less affected by
detrital components; 2) Ni, Cu, Zn and Cd, which are closely related to organic matter synthesis; while the im-
plications of the detrital affected Cr and Co should be much cautious. In addition, the lacustrine cycling of Mn
and Fe also plays a significant role in the distributions of trace metal elements that is mainly affected by adsorp-
tion and desorption processes occurred on the Mn, Fe—(hydroxides)oxides surface. When using trace metal ele-
ment content to reconstruct the redox state of ancient water bodies, it is necessary to quantitatively evaluate and
correct the impact of detrital components, early diagenesis, and hydrothermal activities. By comprehensively an-

alyzing the enrichment degree of trace metal elements in sediments, we can effectively define the location of the
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redox interface of ancient lakes, and further restrict the redox state of ancient water bodies. In addition, the rela-

tionships between trace metal element contents and total organic carbon (TOC), elemental ratios such as U/Th,

V/Ni, V/Cr and Ce/Ce™ anomaly can also be used as proxies for redox reconstruction of paleo—lakes.

Key words: Redox state; trace metal elements; paleo—lake
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Fig .1 Conceptual model of Mn and Fe redox cycling in stratified lakes
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Table 1 Selected element abundances in Upper Continental Crust (UCC), Post—Archean Australian Shales (PAAS),
and Average Shales(AS)

L Kk EABA(UCO) FARABAHE T (PAAS)T TS
Al, wt% 8.04 8.4 8.89
Ti, wt% 0.41 0.6 0.46
V, ne/s 107 140 130
Cr, pg/g 83 100 90
Mn, pg/g 600 1400 850
Fe, wt% 3.5 4.72
Co, pg/g 17 20 19
Ni, pg/g 44 60 68
Cu, pg/g 25 75 45
Zn, png/g 71 80 95
Zr, ng/g 240 168
Mo, pg/g 1.5 1 1.3
Cd, pg/g 98 0.1 0.3
Ce, ng/g 64 79.6 59
Th, pg/g 10.7 14.6 12
U, pg/e 2.8 2.98 3
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Fig. 2 Redox zone in sediments beneath oxic waters
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Fig. 3 Schematic diagram illustrating total organic carbon (TOC) versus relative enrichment of Ni, Cu, Mo, V, and U in

sediments (modified from Tribovillard et al.”").The directions of arrows indicate increase.
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