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VEGETATION CHARACTERISTICS AND PALAEOCLIMATE OF XIAHE SITE
IN THE SOUTHERN LOESS PLATEAU DURING THE MID-HOLOCENE BASED
ON FOSSIL CHARCOAL RECORDS

Sun Nan®®  Li Xiaoqiang® Shang Xue® Zhou Xinying® Dodson John®
(@School of Earth Science and Resources, Chang’an University ,Xi'an 710054; @Key Laboratory of Vertebrate Evolution and Human Origins of
Chinese Academy of Sciences, Institute of Vertebrate Paleontology and Paleoanthropology, Chinese Academy of Sciences, Beijing 100044 ;
(@ Depariment of Scieniific History and Archaeometry, School of the Humanities, University of Chinese Academy of Sciences, Beijing 100049 ;

@ Institute for Environmental Research ,Australian Nuclear Science and Technology Organisation ,Kirrawee ,NSW 2232 Australia)

Abstract

The Loess Plateau is located in the semi-arid and semi-humid climate regions of the warm temperate zone in
China, which is sensitive to Asian monsoon climate and has long been the key area for palaeoclimate research.
Meanwhile , the original vegetation was greatly disturbed because of the long and intense human activity, thus, the
potential vegetation and its pattern in the Loess Plateau become the controversial question. So,in this paper we
attempt to discuss palaeoclimate and vegetation characteristics in the southern Loess Plateau through robust
evidence.

Fossil charcoal comes from the incomplete burning of wood ,and retains the anatomic character of the original
wood , thus, the identification of fossil charcoal is similar with modern wood , through examining the transverse ,radial
and tangential sections of which, the taxa can then be determined. Therefore, it is a good indicator of the wood
types, which has distinct advantages in providing direct evidence for the reconstruction of terrestrial vegetation and
climate. Besides, charcoal can provide high precision date using the AMS'C dating method. Accordingly, fossil
charcoal is an ideal proxy for our research.

Xiahe site(35. 14°N,109. 69°E ) is located in Baishui County,Shaanxi Province, south of the Loess Plateau.
The relics of the site are mainly from the middle Yangshao to Longshan cultures. The mean annual temperature is
11.4%C ,and the mean annual precipitation is 577. 8mm. The natural vegetation has been greatly altered by
agriculture , few natural secondary forests are found on the low hill area. A total of 210 fossil charcoals were
analyzed ,and the result indicates that ten different woody taxa appeared here between 5050 ~4870cal. aB. P. (early
Longshan culture ). And forest mainly consists of Quercus and Cyclobalanopsis developed in the river valleys,
including economic taxa such as Dipteronia and Zizyphus.

In order to estimate the palaeoclimate ,the coexistence approach( CA)was applied based on the fossil charcoal
records from the Xiahe site. The CA finds the nearest living relative species of the fossils and superimposes the
climatic tolerance range of each nearest living relative species, the overlap of which will reflect the palaeoclimate.
One of the most important preconditions is that the climatic tolerance of the fossil plants is similar to the nearest
living relative species. The Holocene plants are the result of long-term natural evolution, and their ecological
amplitude and climatic tolerance are the same as modern plant types; thus the CA is well suited for obtaining the
quantitative information of the climate. Here, three main climatic factors are calculated including the mean annual
temperature( MAT) , the mean annual precipitation ( MAP ) , and the mean annual relative humidity ( RH ). The
modern climatic factors come from the Surface Meteorological Data of China(1971~2000).The CA result show that
the MAT was approximately 12. 9°C , the MAP was approximately 758. 4mm, and the RH was approximately 70%
between 5050cal. aB. P. and 4870cal. aB. P. Which indicate that the climate was warmer than today by about
1.5%C ,and moister than today by some 180mm. These climate conditions are similar to modern climate of Zhen'an
in east section of the Southern Qinling Mountains(33. 45°N,109. 16°E) , it seems that the climate belt was shifted

1. 7° northwards during the mid-Holocene.

Key words fossil charcoal, Loess Plateau, Holocene, vegetation, palaeoclimate
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