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A comprehensive database of paleoenvironmental settings for paleoanthropological sites provides a useful tool to explore the link 
between human evolution and paleoenvironmental changes. A preliminary GIS-based environmental database for paleoanthropo-
logical sites in China (EDPC) was constructed based on data collected from published literature. The database currently contains 
1114 paleoanthropological sites. It will be available for online access following the establishment of relevant rules, and after im-
provement and further development through regular and sustained updates by internal and external users. Preliminary analyses 
using the GIS system yielded new evidence regarding human-environmental relationships. 
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Exploring the link between human evolution and paleoen-
vironmental change is a hot topic in Quaternary Geology 
and Paleoanthropology [1,2]. A comprehensive database of 
paleoenvironments for paleoanthropological sites can pro-
vide valuable information for the advancement of this field. 
Efforts to compile this database were initiated in 2007 under 
support of the Specific Basic Research Program of the Min-
istry of Science and Technology of China. Finally, a pre-
liminary GIS-based environmental database for paleoan-
thropological sites of China (EDPC) has been compiled at 
the Institute of Geology and Geophysics, Chinese Academy 
of Science (IGGCAS). 

The structure and information for the database are shown 
in Figure 1. The database now contains 1114 paleoanthro-
pological sites from China (Figure 2(a)). The compiled data 
mainly were obtained from literature published between 
1920 and 2010, and include more than 800 representative 

journal papers, 38 books and 26 theses. The collected in-
formation has been examined, classified and linked to the 
source literature. Emphasis was given to geographical in-
formation, chronology and indicators of paleoenvironmental 
conditions. Geographical data of the paleoanthropological 
sites are linked with a digital geographic base map [3] and 
the global SRTM digital elevation data (http://srtm.csi.cgiar. 
org/Index.asp). 

Among the 1114 sites examined, 106 contain human fos-
sils, while the others are mostly identified by paleolithic 
tools. In total, 152 sites contain isotope or paleomagnetic 
chronology data. A total of 69 sites were dated by mamma-
lian fossil assemblages. The chronologies of 828 sites were 
estimated through stratigraphy correlations and 54 were 
estimated based on characteristics of associated artifacts. A 
total of 11 sites were dated by comprehensive analysis of 
stratigraphy correlations and mammalian fossil assemblages. 

Indicators with explicit environmental significance (e.g. 
pollens, animal fossils) were available for 94 sites. Analytical 
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Figure 1  Schematic structure of the environmental database for paleoanthropological sites of China. 

 
Figure 2  Distribution of the sites in EDPC. (a) Spatial distribution of paleoanthropological sites of different periods; (b) latitudinal distribution of the sites; 
(c) geomorphic distribution of the sites; (d) distribution of the sites with paleoenvironmental data. Columns 1, 2, 3 represent the early, middle and late Pleis-
tocene sites, respectively. 

data with high-resolution were rare. However, quality time 
series of paleoenvironments were available for some re-
gions, such as the Loess Plateau in northern China [4]. 
Paleoenvironmental results from the loess-soil sequences 
provided useful background information for the nearby 

paleoanthropological sites, particularly when the chronolo-
gy or stratigraphy of the sites were well constrained. 

The reported database allows the exploration of spatial 
and temporal distributions of the sites using GIS techniques. 
This provides new evidence with regards to the relationship 
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of human activity and environmental conditions. 
Early and mid-Pleistocene sites were mostly distributed 

in the eastern monsoon region, with a peak concentration 
between 30 and 35N (Figure 2(a), (b)). These peaks indi-
cate suitability of the mid-latitude monsoon climate for 
Paleolithic humans. Only late Pleistocene sites were report-
ed from the Tibetan Plateau and the Xinjiang region. The 
number of sites in the tropical zone between 0–20N rep-
resents a small proportion of the total number of sites. This 
is probably due to the lack of open landscapes under forest 
conditions. Lack of research and preservation conditions of 
remains might also be responsible for the dearth of data in 
this zone. 

In terms of geomorphology, most of the early and mid- 
Pleistocene sites were associated with fluvial/lacustrine ter-
races and cave environments, while the site number tends to 
expand in the late Pleistocene towards hilly and highland 
zones (Figure 2(c)). This evidence suggests a stronger reli-
ance of early and mid-Pleistocene human activities around 
water sources and a decrease of this reliance in the late 
Pleistocene and/or higher capacity of adaptation to topog-
raphy. These relationships are attributable to various causes, 
which will need further study. 

Despite the lack of accurate chronology data for most 
sites, the available environmental indicators clearly show 
that the paleoanthropological sites of the early and mid- 

Pleistocene north to 40N mostly were associated with in-
terglacial-type environments. Sites with glacial environ-
mental indicators only emerged in the late Pleistocene (Fig-
ure 2(d)) in northern and northwestern China, a time with 
even globally cooler conditions [5]. These trends tend to 
suggest that early and mid-Pleistocene humans in northern 
China essentially were not well adapted to the glacial envi-
ronments. Conversely, human adaptation to a wide range of 
environmental conditions would have been facilitated by a 
variety of factors, including greater intellectual knowledge 
and capacity, an increase in population size and technologi-
cal advances in the late Pleistocene. 
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