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Abstract: The major elements., trace elements,rare earth elements(REE) and particle size of the sediments from the
core of the ZKC1 borehole at Lianghucun in southeastern Anxiang sag were analyzed systematically. On the basis of
the analyses,the authors probed into the Quaternary climate evolution of the Dongting basin. The covariance and cor-
relation coefficients of curves show that the chemical index of alteration(CIA) of the sediments from ZKC1 borehole
has evident positive correlation with trace elements such as Cr,Ga,V,Nb, Be, Li, Sc, Th, etc. According to the idea
that the chemical alteration index and contents of trace elements of terrestrial sediment have positive correlation with
temperature and humidity,combined with other materials, the curves of CIA and contents of trace elements indicated
the Quaternary climatic evolution of the Dongting basin as follows: from early to late, the climatic variations during
Early Pleistocene are cool and dry — tropical and humid — cool and dry — tropical and humid.,during Middle Pleis-
tocene are cool and dry — tropical and humid — cool and dry-warm and humid — tropical and humid, during Late
Pleistocene are cool = warm and humid — cool,and during Holocene are warm and humid-tropical and humid as a
whole. This climatic evolution process coincides basically with climatic change indicated by sporopollen assemblages
of the core from the ZKC1 borehole,and with Quaternary climatic variations of eastern China, which suggested that

the CIA and trace elements of the sediments provided good constraints on the Quaternary climate evolution. Correla-
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tion analyses show that the particle size of the sediments hadn't evident influence on CIA;CIA has weak positive cor-
relation with the contents of clay, which suggested that there existed violent weathering and more clay minerals were
formed in tropical and humid environments.

Key words: chemical index of alteration(CIA) ;trace element; particle size of sediment; Quaternary;climatic evolution;

Dongting basin
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Tab.1 Quaternary Palacoclimatic variations indicated by chemical alteration index(CIA)and contents

of trace elements of ZKC1 borehole in Lianghucun
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Tab. 2 The correlation coefficients between contents of trace elements and CIA

i 7Zn Pb Co Ni Ba Cr Ga AY4 Nb Be Cu Sr Li Sc Zr Th Rb B

CIA 0.21 0.51 0.06 0.32 —0.02 0.74 0.80 0.66 0.67 0.58 0.37 0.52 0.73 0.65 0.40 0.77 0.44 0.28
Mo 0.38 0.21 0.19 0.43 0.24 0.59 0.62 0.70 0.39 0.50 0.43 0.33 0.52 0.65 0.13 0.53 0.47 0.12
Zn 1.00 0.33 0.58 0.74 0.51 0.56 0.49 0.60 0.48 0.39 0.58 0.45 0.42 0.64 0.37 0.40 0.40 0.32
Pb 0.33 1.00 0.16 0.34 0.20 0.53 0.57 0.44 0.55 0.40 0.33 0.46 0.55 0.47 0.35 0.60 0.40 0.35
Co 0.58 0.16 1.00 0.75 0.40 0.34 0.22 0.37 0.36 0.29 0.31 0.11 0.25 0.38 0.23 0.20 0.25 0.29
Ni 0.74 0.34 0.75 1.00 0.56 0.66 0.56 0.65 0.62 0.62 0.57 0.28 0.62 0.65 0.40 0.54 0.61 0.47
Ba 0.51 0.20 0.40 0.56 1.00 0.42 0.32 0.45 0.51 0.29 0.36 0.23 0.28 0.50 0.49 0.33 0.48 0.53
Cr 0.56 0.53 0.34 0.66 0.42 1.00 0.94 0.93 0.84 0.60 0.59 0.68 0.85 0.90 0.50 0.83 0.60 0.40
Ga 0.49 0.57 0.22 0.56 0.32 0.94 1.00 0.87 0.82 0.59 0.54 0.69 0.87 0.8 0.46 0.86 0.63 0.37
\Y% 0.60 0.44 0.37 0.65 0.45 0.93 0.87 1.00 0.76 0.57 0.58 0.64 0.75 0.93 0.45 0.79 0.53 0.36

Nb 0.48 0.

o

(52
=}

.36 0.62 0.51 0.84 0.82 0.76 1.00 0.56 0.47 0.54 0.75 0.78 0.73 0.78 0.58 0.61
Be 0.39 0.40 0.29 0.62 0.29 0.60 0.59 0.57 0.56 1.00 0.51 0.20 0.60 0.60 0.38 0.69 0.77 0.45
Cu 0.58 0.33 0.31 0.57 0.36 0.59 0.54 0.58 0.47 0.51 1.00 0.29 0.46 0.56 0.34 0.56 0.54 0.29
Sr 0.45 0.46 0.11 0.28 0.23 0.68 0.69 0.64 0.54 0.20 0.29 1.00 0.61 0.66 0.33 0.57 0.26 0.19
Li 0.42 0.55 0.25 0.62 0.28 0.85 0.87 0.75 0.75 0.60 0.46 0.61 1.00 0.71 0.37 0.78 0.59 0.40
Sc 0.64 0.47 0.38 0.65 0.50 0.90 0.85 0.93 0.78 0.60 0.56 0.66 0.71 1.00 0.56 0.79 0.62 0.43
Zr 0.37 0.35 0.23 0.40 0.49 0.50 0.46 0.45 0.73 0.38 0.34 0.33 0.37 0.56 1.00 0.58 0.47 0.70
Th 0.40 0.60 0.20 0.54 0.33 0.83 0.86 0.79 0.78 0.69 0.56 0.57 0.78 0.79 0.58 1.00 0.73 0.52
Rb 0.40 0.40 0.25 0.61 0.48 0.60 0.63 0.53 0.58 0.77 0.54 0.26 0.59 0.62 0.47 0.73 1.00 0.55
B 0.32 0.35 0.29 0.47 0.53 0.40 0.37 0.36 0.61 0.45 0.29 0.19 0.40 0.43 0.70 0.52 0.55 1.00
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