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The distribution of palygorskite in Lingtai section of Chinese Loess Plateau
and its paleoclimate significance
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(1. School of Natural Kesources and Environmental Engineering, Hefei University of Technology, Hefei 230009, China; 2. Department of Earth
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Abstract: Palygorskite is a typical indicator mineral for arid and strong evaporation environment. The distribution of palygorskite in
loess_red clay sequence may act as an important indicator for reconstruction of palecenvironment and paleoclimate in ~ 7. 0 Ma eolian
sequence from the Chinese Loess Plateau. In this paper, scanning electron microscopy ( SEM) and transmission electron microscopy
(TEM) investigations on Renjiapo red clay_loess paleosol profile in Lingtai, Gansu Province were performed. T he results indicate that
palygorskite extensively existed in red clay sequence deposits before 3. 6 Ma, while no alygorskite has been observed in the eolian sedi-
ments in the last 3.6 Ma, including 3. 6~ 2.6 Ma red clay sequence and Quaternary loess_paleosol sediments. M icromorphology and
microstructure shows that palygorskite is an autogenic mineral formed during pedogenesis. The results of this study indicate that the
horizon where palygorskite disappeared in the red clay sequence was consistent with that of magnetic susceptibility enhancement, and
eolian flux and dust depositional rate increased in about 3. 6~ 3.2 Ma, which was a conversion period of east Asian monsoon type,
during which paleomonsoon climate pattern shifted from summer monsoon dominated by sustainable dry_warm climate to east Asian
paleomonsoon characterized by the alternation of winter monsoon with dry and cold climate and summer monsoon with warm and hu-
mid climate, noted for simultaneous strengthening of east Asian winter and summer monsoon.
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Fig. 1 TEM image and EDS of palygorskite in red clay of Lingtai section ( P —palygorskite)
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FS_SEM images showing distribution characteristics of palygorskite in red clay of Lingtai section ( P —palygorskite)
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Fig. 3 FS_SEM images showing genetic relationship between palygorskite and smectite
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P —palygorskite; 1/S —mixed layer illite_smectite: D —dolomite
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Fig.4 XRD pattern of palygorskite_bearing red clay in
Lingtai section
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Ch —chlorite; I —illite; K —kaolinite; ) —quartz; F —feldspar;
C —ealeite; bulk —hulk sample of red clay; 2Hm —less than
2 Bm grain_sized section in bulk sample of red clay
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