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Characteristics of Color in Chaona Section and Its Paleoclimatic
Significance During the Last Glacial-interglacial Cycle

WANG Qian-suo'?, SONG You-gui’, LI Ji-jun"’, ZHAO Zhi-jun', RONG Pei'

(1. Key Laboratory of Environmental Evolution and Ecological Construct of Jiangsu Province, College of Geography Science, Nanjing
Normal University, Nanjing, Jiangsu 210046, China; 2. State Key Laboratory of Loess and Quaternary Geology, Institude of Earth
and Environment, Chinese Academy of Sciences, Xi’ an, Shaanxi 710061, China; 3. Key Laboratory of Western China’s

Environmental Systems, Ministry of Education of China, Lanzhou University, Lanzhou, Gansu 730000, China)

Abstract: The loess-paleosol sequences on the Chinese Loess Plateau (CLP) record the evolution of East Asian
Monsoon. Soil color, a sensitive proxy of paleoclimate, has long been used for soil identification and qualita-
tive determination of soil characteristics. Meanwhile it is also used as an indicator of field soil physics, chemi-
cal and biological properties as well as of occurrence of soil process. Here we focus on the characteristics and
significance of soil color of Chaona loess-paleosol Sequence in CLP since the last Interglacial period. The
study area is located near the town of Chaona (35°7'N,107°12'E) in the central CLP. The loess deposit of se-
quence is 175 m thick and contains 33 paleosol units. The paleosol within the loess is brownish or reddish with
substantial clay skins developed and carbnate nodules are scattered commonly below the soils. Our attention
has been given to studies of the last glacial-interglacial cycle and the overlying Holocene paleosol (S,). The
last glacial loess (L) consists of two primary loess units (L,LL; and L,LL,), separated by a weak soil complex
(L;SS). And the last interglacial paleosol (S;) can be further divided into three subunits, including two moder-
ate developed paleosol complexes (S;SS;and S;SS.) and a loess horizon (S,LL). We compared chromatic index-
es with magnetic susceptibility. The results indicated that lightness L* can be good correlation with the ratio of
Hm and Gt that reflects the precipitation. Lightness L* has a positive correlation with the ratio of Hm and Gt in
since the last glacial period, but there is obvious negative correlation between lightness L* and the ratio of Hm
and Gt during the last interglacial period. Meanwhile we find that a positive correlation exists between «* and
the ratio of Hm and Gt in the section, which reflects hydrothermal conditions in the soil development period.
The value of b* primarily influenced by the content of Gt can be used together with y; in order to reproduce the
development degree of the soil. In contrast to magnetic susceptibility, chroma indexes from S, paleosol are
characterized by high-frequency and high-amplitude variations, which also documents the weak loess-paleosol
sequences during the last interglacial period (S;). Furthermore, «* and b* are the major factors that influences
L* value significantly. Therefore, Chroma index, a proxy that documents the sensitive and great evidence of cli-
mate variations, can be used to develop the complementary study with magnetic susceptibility, which can re-
construct the process of paleoclimate reasonably and reliably.

Key words: Chaona section; loess-paleosol sequence; soil color; the last glacial-interglacial cycle



