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GRAIN SIZE CHARACTERISTICS AND SEDIMENTARY ENVIRONMENT
OF THE ZHANGJIACUN FORMATION IN THE LUSHI BASIN, HENAN PROVINCE
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(Key Laboratory of Cenozoic Geology and Environment, Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029 ;
@ University of Chinese Academy of Sciences, Beijing 100049)

Abstract

The Lushi Basin, located in the eastern Qinling Mountains, is filled with Paleogene sediments, which contain
the Zhangjiacun Formation, Lushi Formation and Dayu Formation from base to top. The Zhangjiacun Formation
(138m in thickness) is composed of red siltstone interbedded with conglomerate/sandstone in the lower part and
red siltstone in the middle and upper part. In order to study the sedimentary facies/environment of the Zhangjiacun
Formation, 551 samples were collected at an interval of 25¢m in the Lushi section (34.07°N, 111.16°E) , which
is located in the eastern part of the Lushi Basin. The grain size analysis is carried out for all samples by Mastersizer
3000 Laser Diffraction Particle Size Analyzer at the Institute of Geology and Geophysics, Chinese Academy of
Sciences.

Grain-size results show that the Zhangjiacun Formation has relatively fine grain-size distributions, with an
average median grain size of 7.3¢ (6.3um). The mean grain size increases gradually from 6¢ at the bottom to 8¢
at the top, indicating an upward weakening trend of hydrodynamic conditions. In addition, the grain-size frequency
distribution curves show a bimodal pattern in the lower part but a unimodal pattern in the upper part. The majority
of samples have symmetrical grain size distributions, which are different from the positively skewed loess-red clay
samples from Northern China. Moreover, the probability cumulative curves and C-M plot combine to indicate that
the lower part of the Zhangjiacun Formation formed in a relatively strong hydrodynamic environment, while the
middle and upper parts formed under weak hydrodynamic conditions. Finally, almost all samples have a fine
fraction with modal sizes of 10~11¢, which is also observed in grain size distribution curves of the eolian loess and
red clay on the Chinese Loess Plateau. The occurrence of this fine component may be caused by the dispersion of
aggregates during chemical and physical pretreatments for grain size analysis.

In conclusion, particle size characteristics, combined with lithological evidence, suggest that (1) the lower
part of the Zhangjiacun Formation formed in a fluvial environment; (2) the middle part was deposited in a

floodplain or lake shore environment; and (3) the upper part is lake shore and shallow lake deposits.

Key words grain size, sedimentary environment, Zhangjiacun Formation, Lushi Basin



