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chronologically, the Nihewan sites date to ca. 1.7 million years ago, and the
Zhoukoudian sites date to ca. 0.5 million years ago; and culturally, both are
dominated by the small-flake-tool culture. Thus, it is speculated that the early
culture in the Zhoukoudian sites came from the migrants from the Nihewan
Basin who facilitated cultural diffusion in the area; in turn, it also affected
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China, that is, early humans in this region roughly experienced three stages
of subsistence from lake-dependent to cave-dependent and then to river-
dependent.

Keywords Nihewan Basin, Zhoukoudian area, cultural relation, environment,
taphonomic pattern

Translated from Journal of Shanxi University (Philosophy and Social Science Edition) 11178 K2
R (WA SRR ) 2 (2020): 59767

LiJun (B<)
School of History and Culture, Shanxi University, Taiyuan 030006, China
E-mail: zyjin@ustc.edu.cn

Shi Xiaorun
Shanxi Provincial Institute of Archaeology, Taiyuan 030000, China



From Nihewan to Zhoukoudian 173

. Overview of the Nihewan and Zhoukoudian Sites

1. The Nihewan Sites

(1) Research Background

The Nihewan J¢in]7% Basin is located in the Sanggan River valley in the northwest
of Hebei and the northeast of Shanxi, covering an area of about 9,000 square
kilometers. In terms of administrative division, it includes Yangyuan and
Yuxian in Hebei, and some districts and counties in Datong and Shuozhou
in Shanxi. The basin is rich in Quaternary remains and has more than 200
prehistoric cultural relics, ranging from 2 million years ago to 3,000 years ago.
Reputed as the “Hometown of Oriental Humans,” the Nihewan Basin is
one of the most critical areas to support the theory of multi-regional origins
of modern humans, playing an important role in the studies of Paleolithic
archaeology, Quaternary geology, and paleontology.

Starting in 1921, archaeological research in the Nihewan Basin has lasted
for more than a hundred years, which has gone through the process of
discovery, development, and prosperity. The early 1920s was the initial
stage of the archaeological investigations in the Nihewan Basin. At this
stage, scholars first put forward the concept of “Nihewan Beds” g%
)2, which is defined as one of the standard strata of the Early Pleistocene
in northern China. From the founding of the Peopleis Republic of China
(PRC) to the 1990s, Paleolithic archaeological research in the Nihewan
Basin had entered a new stage of development. During this period, the
main archaeological practices included the investigations and excavations of
the Xiaochangliang /M<: %2 site (Lower Paleolithic), the XujiayaofiHoujiayao
W R EMER AL site (Middle Paleolithic), and the Hutouliang 3k
sites (Upper Paleolithic). These archaeological practices have filled the gap
between Zhoukoudian Locality 1—the Peking Man Jt5i% A site and the
Shiyu IRFIA site, and made connections between the two sites.

After 1990, Paleolithic archaeological research in the Nihewan Basin entered
a stage of rapid development. China and the United States launched a joint
archaeological team to excavate the sites of Feiliang &% and Donggutuo A< 4H¢ |
with advanced technologies and improved research quality in archaeological
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excavations. In 2013, the “Oriental Human Origin Exploration Project” Z< 7
ANFEFRPE T2 was launched, and multi-disciplinary scientific investigations,
excavations, and studies were carried out at sites such as Majuangou = [&] {4
and Houjiayao, trying to illustrate the archaeological practices in the Nihewan
Basin from multiple perspectives.

Archaeological investigations and excavations in the Nihewan Basin have
provided a mass of new materials for the study of the Paleolithic Age in
northern China. The discovery of new stone tools and fossil localities has
provided new scientific evidence for establishing the Paleolithic cultural
sequence in the Nihewan Basin.

(2) Landforms of Nihewan and Distribution of Early Sites

Located in the Yanshan Mountains parageosyncline of the northern China
platform, the Nihewan Basin is a narrow rift basin, bordering the Datong
Basin in the west and the Yuxian Basin in the south. It contains a set of well-
developed Late Cenozoic strata which are very thick and well exposed along
the Sanggan River and Huliu River, with relatively continuous fluvial-
lacustrine sediments. In a narrow sense, the Nihewan Basin only refers to the
Yangyuan Basin in Yangyuan. The Yangyuan Basin is surrounded on three
sides by mountains, with the Xiongier Mountains to the north (1,800 to 2,000
meters above sea level) and the extended mountain range of the Hengshan
Mountain to the south (1,400 to 1,600 meters above sea level). The Nihewan
Basin (40° 05’fi40° 20’ N, 114° 25'A114° 44’ E) stretches for 82 kilometers
from east to west and 27 kilometers from south to north, covering an area of
about 1,849 square kilometers. The eastern part of the basin is a vast flat terrain
based on the Quaternary Nihewan Beds of fluvial-lacustrine origin. Due to the
different landforms, the thicknesses of the Nihewan Beds vary between several
tens of meters and hundreds of meters.

The Lower Paleolithic sites in the Nihewan Basin are mostly open-air sites
on the margins of the ancient lake, and there are three areas of the densest
concentration of Paleolithic sites in the basin, which include the northern edge
of the Datianwa K platform (Lower Paleolithic cultural ruins), the area
around Hutouliang and Xishuidi Village (Upper Paleolithic cultural ruins), and
the southern area of the Datianwa platform. In addition, there is the Qingciyao 7
tiGz site of the Lower Paleolithic period near the Yungang Grottoes in the western
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suburbs of Datong, Shanxi, on the western margin of the Nihewan Basin.

The northern margin of the Datianwa platform in the east of the Nihewan
Basin is the earliest and richest area in terms of Lower Paleolithic sites. This
area is the lacustrine sediment of the Nihewan Beds formed when the ancient
Nihewan Lake featured a high water level to supply sufficient water. It was
near the center of the lake, and also close to the Fenghuang Mountains and
their branches on the eastern margin of the basin. As the ancient Nihewan Lake
expanded and contracted, people would migrate in search of food, and the
gravel and rock outcrops from the mountains and bedrock provided them with
the raw materials for producing stone artifacts. So, this area was an ideal place
for early humans to live.

2. The Zhoukoudian Sites

(1) Research Background

The Peking Man site was named as a major historical and cultural site protected
at the national level in 1961, and inscribed on the UNESCO World Heritage
List in 1987. Abundant Homo erectus fossils, stone artifacts, and animal fossils
have been found at the site, with the absolute age from 575,000 to 250,000
years before the present. The discovery of the site has great implications for
paleoanthropology and human evolution.

Zhoukoudian Locality 1 was discovered in 1918, followed by field
investigations and trial excavations in the same year. Archaeological research
of the Peking Man site started with this trial excavation, and its archaeological
practices can be roughly divided into four phases:

The first phase was between 1918 and 1927, during which the archaeological
work was conducted mainly by foreign scholars, searching for fossils of
ancient humans and paleontological fossils. During this period, large-scale
investigations and excavations were conducted at Zhoukoudian Locality 1—the
Peking Man site.

The second phase was between 1927 and 1937. The first complete skull cap
of Peking Man and the evidence of Peking Man using fire were discovered
at this phase, as well as a large number of ancient human fossils and animal
fossils. The discovery of the skull cap of Peking Man pushed the archaeological
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excavation of Zhoukoudian to a new high.

The third phase was between 1937 and 1949, during which archaeological
work in Zhoukoudian came to a standstill. The Lugou Bridge Incident in 1937
brought a halt to almost all archaeological practices in the Zhoukoudian area. In
1941, amid tensions between Japan and the United States, researchers decided
to ship the Peking Man fossils to the US for safekeeping. However, the fossils
including the skull cap vanished during transportation, and their whereabouts
remain unknown to this day. In addition, important specimens and research
materials were also destroyed.

Since the founding of the PRC in 1949, excavations and studies of the
Peking Man site have been resumed, resulting in the discovery of many stone
artifacts and mammal fossils. Since 1977, multidisciplinary studies have been
successively launched on the Peking Man site in Zhoukoudian. During this
period, the cultural nature exploration of the site facilitated the research on the
Paleolithic cultural sequence in northern China and even East Asia.

(2) Landforms of Zhoukoudian and Distribution of Early Sites

The Zhoukoudian sites are located in Zhoukoudian Town, Fangshan District,
about 50 kilometers south-west of Beijing. It is at the juncture of the North
China Plain and the Xishan Mountains, in the contact zone between the rising
and falling zones of neotectonic movements, which caused the folding and
ruptures of the strata, resulting in many fissures. Moreover, the sites are found
as a karst cave system developed in the limestone of the Ordovician period. As
a soluble rock, the limestone was dissolved by surface water and groundwater
along layers or fractures in rocks, forming many caves or fissures in the
limestone mountains and providing good habitats for ancient humans.

Zhoukoudian is a site group composed of limestone caves and fissures. Since
the investigation and excavation began in 1920, a total of 27 localities have
been discovered on the limestone mountains around Zhoukoudian. The core
area of Zhoukoudian has only eight of such localities, which include: Loc. 1A5,
12, 15, and 26; while Loc. 16, 17, 18, and 25 are not within the property of
Zhoukoudian. In the sites, human fossils were discovered at Loc. 1, 4, 26, and
27; stone artifacts were found at Loc. 1, 4, 13, 15, 22, and 26; evidence for
controlled use of fire (ashes, burned bones, carbonized hackberry seeds, stone
artifacts, etc.) was discovered at Loc. 1, 4, 13, and 15.
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Il. Environmental and Chronological Contexts

Cold, dry climate conditions played an important role in the emergence of
humans, and also facilitated early humans to migrate from Africa to Asia. There
are many factors contributing to human migration, including human evolution,
environment, technological innovation, mammal migration, etc." Human
fossils have been found only in Zhoukoudian and never in Nihewan, so it is
infeasible to conduct a comparative anatomical study of human fossils between
the two areas. Therefore, this paper analyzes the relationship between the two
areas from the changes in the environment and mammal fossils.

1. Chronology and Cultural Periodization

Chronologically, the Lower Paleolithic sites in Nihewan can be divided into
two stages. The first stage is the Early Pleistocene (1.7A0.79 million years
ago), during which such sites were discovered and excavated as Heitugou
74, cultural layers of Majuangou I, T, T, IV, V, VI, and VI, Donggutuo,
Xiaochangliang, Dachangliang K142, Feiliang, Banshan 2}111, Madigou
JiRHB Y4, Shanshenmiaozui L4 PH , Huojiadi ZE ¢, Xujiapo 5k,
Cenjiawan 574 | and Maliang ©5%% . The second stage is the late Middle
Pleistocene (0.33f0.2 million years ago), with the discovery of sites such as
Hougou 574, DongpoZ:i, Motianling & K%, Sankeshu =A%, and
Qingciyao. The Middle Paleolithic sites (130175 thousand years ago) include
Queiergou %2 JLi4 , Xujiayao, Banjingzi #¢JH-F, and Xinmiaozhuang i - .
The Middle Pleistocene sites in Zhoukoudian are mainly located near the
Locality 1 cave (Peking Man site) in the Longgu Mountain. Most of the sites
in this area are located between the Longgu Mountain and Zhoukou River,
which were rich in resources like raw materials of stone artifacts, animals, and
plants, providing a good living environment for ancient humans. The Lower
Paleolithic sites in Zhoukoudian can also be divided into two stages. The first
stage is the Early Pleistocene (1.7110.79 million years ago), including Loc. 18,
9, and 12, as well as the east and west caves; the second stage is the Middle

! Nicolas Rolland, “The Earliest Hominid Dispersals beyond Subsaharan Africa: A Survey of

Underlying Causes,” Quaternary International, 54fi64.
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Pleistocene (0.57A0.2 million years ago), including Loc. 1, 13, and 4 (New
Cave). The Middle Paleolithic sites include Loc. 15, 3, etc.

2. Environmental Context

Culture is created during the process where humans are adapting to their
natural and social environments, so the emergence and development of culture
reflect human adaptation to and modification of the environment. During the
initial stage of human evolution and development, the environment is the main
factor restricting its cultural development.

(1) Faunas and Paleoenvironment in the Nihewan Basin

With the continuous progress of scientific research, extensive studies on
paleoenvironment, and climatic evolution have been carried out, leading to the
establishment of a preliminary framework.” Based on the paleoenvironmental
research results of certain sites, scholars were able to speculate and reconstruct
the living environments of ancient humans. The discovery of a large number
of mammal bones has provided research materials for reconstructing the
Quaternary paleoenvironment in the basin. The Early Pleistocene faunas
in the Nihewan Formation are collectively known as the Nihewan Fauna,
which is divided into three stages: Nihewan, Xinyaozi ¥ %% -, and Daodi-
Dongyaozitou fEHIAZ 25 T3k faunas.®

In the Nihewan Fauna, the mammal fossils include the Ochotonidae,
Dipodidae, and Myospalax families, with obvious features of the Palearctic
fauna, and no species related to the Oriental fauna have been found so far. The
results of animal fossil analysis show that the fauna in the basin is the typical
Palearctic (temperate zone of northern China) fauna. In the basin, there are not
only large mammals such as Hipparion, Paleoloxodon naumanni, Coelodonta
antiquitatis, and Paleoloxodon namadicus, but also a large number of small and
medium-sized mammals such as Gazella sinensis, Pachycrocuta, and Muntiacus
bohlini. Some of these animals were adapted to a dry and cold environment
while some were adapted to a warm and humid environment, which reflects

2
3

Xia Zhengkai, “Nihewanceng de Yanjiu Xianzhuang yu Zhanwang,” Disiji Yanjiu, 262f69.
Wei Qi, “Nihewan Pendi Kaogu Dizhixue Kuangjia,” in Yanhua de Zhengshi—Jinian Yang
Zhongjian Jiaoshou Bainian Danchen Lunwenji, 193f1207.
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that it was the open grassland environment in the basin, with forests and shrubs
distributed on the margins of the basin or near the mountains. Therefore, it
is speculated that the Nihewan Basin featured a semi-arid temperate sparse
steppe environment in the Early Pleistocene (1.8 million years ago), and there
were small lakes and swamps in the basin. The area was relatively warm in the
Early Pleistocene, but to a limited degree. In the later sites like Xiaochangliang
and Donggutuo, animal fossils were closely related to those from the Early
Pleistocene, reflecting the resemblance between their ecological environments.

Based on the analyses of sporopollenins, magnetic properties, soluble salt
deposits, and underwater-deposited loess of the important stratigraphic sections
in the Nihewan Basin, it shows that the ancient Nihewan Lake was a brackish
water lake;* there are a variety of lacustrine sediments in the basin, which
mainly came from two sources, namely products of weathering of mountains,
and dust from the deserts;” underwater loess sediments and fluvial-lacustrine
sediments alternately distributed on the sedimentary section formed the
underwater loess—fluvial-lacustrine sediments of the Nihewan Series, which
shows periodic fluctuations of the climate between dry-cold and cold-wet,
reflecting the temperate arid climate.’®

To sum up, the climate in the Nihewan Basin showed periodic alternation
between dry-cold and wet-cold during the Early Pleistocene. The environment
is one of the critical variables affecting human development, and there lies
the complementarity between humans and environment. Changes in the
environment motivate humans to exert their subjective initiative to promote
continuous improvement of technologies and improve subsistence strategies
that help them better adapt to the environment and survive.

(2) Faunas and Paleoenvironment at the Zhoukoudian Sites

The Zhoukoudian sites have also unearthed a large number of mammal
fossils of hundreds of animal species or subspecies. Among them, there is the
Machairodus (saber-toothed tiger), a relic species from the Tertiary period; and

4

Li Rongquan et al., “Nihewan Cengnei Yirongyan Chenji ji Qi Huanjing Yiyi,” Zhongguo
Kexue D Ji: Digiu Kexue, 148158.

® Wang Honggiang, “Nihewan Pendi Donggutuo Poumian Cixing Tezheng ji Huanjing
Yiyi,” Disiji Yanjiu, 1081A91.

® Xia Zhengkai, “Nihewan Pendi de Shuixia Huangtu Duiji ji Qi Gugihou Yiyi,” Dili
Xuebao, 58f65.
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species common in the Middle Pleistocene, such as Macacus robustus, Lepus
wongi, Trogontherium cuvieri, Myospalax tingi, Megaloceros pachyosteus,
Hyaena sinensis, Stephanorhinus kirchbergensis, and Damaliscus lunatus; as
well as the species common in the Late Pleistocene and some living species.
Based on the research of the habits of these animals and the palynological study,
preliminary findings have been achieved regarding the paleogeographic and
paleoclimatic conditions in this area.

For example, there are 17 identified strata (geological layers) of the Peking
Man site. The strata (or layers) close to the Early Pleistocene (L12fi17) date back
to ca. 1f0.5 million years ago, at which most were warm-adapted animals,
such as Macacus robustus, Bubalus bubalis, Stephanorhinus kirchbergensis, and
Struthio camelus. This shows that the Peking Man lived in a warm climate,
with a temperature higher than that of today. In the L10fi11 strata dating back
to ca. 0.5f0.46 million years ago, there were more cold-adapted (or almost
cold-adapted) species found than warm-adapted species, indicating a cold
climate. In the L8fL9 strata (transition layers) dating back to ca. 0.39 million
years ago, cold-adapted and warm-adapted animals were evenly proportioned.
In the L1f7 strata dating back to ca. 0.2370.4 million years ago, warm-adapted
species were more than cold-adapted ones as the temperature rose; it reached
the warmest period 310,000fi290,000 years ago, corresponding to the L4
stratum. Various studies like pollen and heavy mineral analyses revealed several
climate changes afterward, indicating a repeated alternation of cold and warm
periods. However, even in the cold periods, the environmental conditions
were still suitable for the Peking Man to survive. In general, the faunas showed
forest degradation and grassland expansion, as well as a cooler and drier climate
than that in the Early Pleistocene.

The geographical conditions around Zhoukoudian in the middle and late
stages of the Middle Pleistocene were similar to that of the present. Tigers,
leopards, and other carnivores frequented the majestic Xishan Mountains,
seriously threatening the lives of Peking Man; Macacus robustus were climbing,
hanging, and moving around in the dense forests; the Peking Man was
gathering food around the hackberries in the foothills; herbivorous animals such
as cattle, sheep, and deer were dwelling on the vast steppe in northern China,
providing hunting conditions for the Peking Man. The Pleistocene climate
in Zhoukoudian was favorable for the survival and reproduction of humans.
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Before the Middle Pleistocene, the warm and humid climate facilitated the
rapid expansion of human population.

3. Human Adaptations to the Environment

Key factors in the evolution and dispersal of humans were related to the
changes of global climate, particularly the cold and dry climate of the northern
Hemisphere. Climate changes triggered changes in other environmental
conditions that inevitably led to competition for shelter, food, and other
resources. Resource scarcity and environmental stress forced humans to carry
out long-distance, large-scale explorations and migrations.’

The Nihewan Basin used to be occupied by lake, while the repeated alternation
of cold and warm periods resulted in regular expansion and contraction of the
lake, thus the ancient lakeside residents migrating in and out of the area. In
the middle stage of the Middle Pleistocene, a large-scale lake transgression
took place at the ancient Nihewan Lake. The lake expanded and flooded
the lacustrine plain; meanwhile, the climate in the area was becoming arid,
and local ancient humans had to migrate out.®* Compared with Nihewan in
the same period, despite the cold climate, Zhoukoudian featured a forest
environment that was rich in animal and plant resources, making it suitable for
human survival. Therefore, some people in Nihewan chose to migrate to the
east at the same latitude, and eventually arrived at the Zhoukoudian area in the
east of the Taihang Mountains.

In the late Middle Pleistocene, the ancient Nihewan Lake experienced
a large-scale contraction, translating to receding shorelines. As the ancient
lake moved westward, the lacustrine plain expanded, plus the warm and wet
climate, which provided living space and resources for ancient humans.’ At the
same time, Zhoukoudian was in a cold period, with a cold and dry climate,
featuring a steppe environment. Due to such increasing pressure to survive,
some ancient humans in the area were migrating out, with the Nihewan Basin
as a favorable destination.

7

Cheng Jie, “Buru Dongwugqun Zhishi de Qihou Xuanhui—Yi Zhoukoudian Zaogengxinshi
Buru Dongwuqun Wei Li,” Dixue Qianyuan, 27579.

8 Yuan Baoyin et al., Nihewan Liegu yu Gurenlei, 133f228.

°* 'Wu Zhen, Huabei Dimao Huanjing ji Qi Xingcheng Yanhua, 132f217.
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Early humans were omnivorous and led a subsistence lifestyle that relied on
scavenging (animal remains), hunting, and gathering.'® Therefore, changes
in animal resources would have an impact on the migration and dispersal of
humans. Mammals, vegetation, and climate were closely linked: When the
climate warmed, the forest vegetation increased, which means large animals
and forest animals dominated the fauna; when the climate cooled, there was
mainly grassland vegetation, resulting in the increase of grassland animals and
small- and middle-sized animals.

The mammals that were living near Nihewan include Hipparion, Gazella,
Gazella sinensis, Coelodonta antiquitatis, Pachycrocuta, Palaeoloxodon
antiquus, Palaeoloxodon namadicus, Leptobos crassus, and Muntiacus bohlini M
Overall, these animals indicated a relatively dry and cold climate in this
area, even though it was relatively warm (to a limited degree) in the Early
Pleistocene. Nihewan experienced four major stages of environment and
climate change from 1) warm and humid forest-steppe to 2) temperate and
humid forest-steppe to 3) temperate and dry forest-steppe to 4) warm and
humid forest, which was suitable for ancient humans. Correspondingly, the
water level of the lake was relatively high, then lowered, and then rose, and
lowered again, showing the expansion and contraction process of the Nihewan
Lake. As the ancient Nihewan Lake became extinct, there was a cold and dry
sparse steppe environment.*

The mammalian fauna living near Zhoukoudian is also known as Megaloceros
pachyosteus fauna, including Megaloceros pachyosteus, Hyaena sinensis,
Palaeoloxodon namadicus, Pseudaxis grayi, Stephanorhinus kirchbergensis,
Canis lupus, Macaca mulatta, Bubalus bubalis, Camelus, Struthio camelus,
carnivores, and rodents. These are mainly warm-adapted animals, which
reflects the presence of mountains, plains, rivers, lakes, swamps, and even arid
grasslands near Zhoukoudian, which were similar to the present-day conditions

10

George H. Odell, Poyi Shigian Renlei de Jishu yu Xingwei: Shizhipin Fenxi, trans. Guan
Ying and Chen Hong, 25294,

" Ofer Bar-Yosef and Youping Wang, “Paleolithic Archaeology in China,” Annual Review
of Anthropology, 319A35.

2 pej Shuwen et al., “Nihewan Pendi Donggutuo Yizhi Gurenlei Shengcun Huanjing
Tantao,” Kexue Tongbao, 2895f1901.
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but slightly warmer and wetter." Various studies like pollen and heavy mineral
analyses revealed several climate changes afterward, indicating a repeated
alternation of cold and warm periods. However, even in the cold periods, the
environmental conditions were still suitable for the Peking Man to survive."
Despite the favorable conditions, survival was still tough for these ancient
humans, who mainly relied on foraging and gathering rather than hunting for
food.

In the middle stage of Middle Pleistocene (ca. 0.500.3 million years ago),
lake transgression took place at the ancient Nihewan Lake. During this period,
few Paleolithic sites were found in the Nihewan Basin, except for the sites of
Hougou, Dongpo, and Motianling. During the same period, many Paleolithic
sites were discovered at Zhoukoudian. Rather, most of the sites in the area were
from this period, with Locality 1 (layers 8f9) as the representative site. Animal
and plant fossils show that Zhoukoudian was in a relatively warm period. There
were more warm-adapted animals than cold-adapted ones, including many
large animals and forest animals. This also opened up the possibility of human
migration.

lll. Stone Artifact Industry

In recent years, Paleolithic archaeological research has taken the approach
of chalne opératoire (operational chain or operational sequence), and a
operational sequence archaeological study reveals the dynamic of a specific
technical system, for example, the stone tool system. To be specific, it means an
integrated study of stone artifacts in a site following the operational sequence:
from the original size/form of stone nodules when imported into the site, to
the reduction of cores, the manufacture of tools with retouch, and then to the
use of tools and the discard of artifacts. In other words, an operational sequence
study analyzes archaeological materials in a dynamic way to reconstruct the
living environment and behavioral patterns of early humans.

3 Zhang Yue and Tang Zhuowei, “Youguan Beijing Yuanren Shengcun Huanjing de

Tantao,” Renleixue Xuebao, 34ii44.
¥ Liu Zechun, “Beijing Yuanren Dongxue Duiji Fanying de Gugihou Bianhua ji Qihou
Diceng Shang de Duibi,” Renleixue Xuebao, 172fi83.
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The Nihewan and Zhoukoudian sites are connected in time, providing a
chronological basis for further research on the relationship between them.
According to chronological data, the overall period of time for these two sites is
divided into three stages, which are: Stage 1 (1.7f0.3 million years ago), Stage
2 (0.30.2 million years ago), and Stage 3 (130i75 thousand years ago). This
paper delivers a stone artifact analysis following the operational sequence.

1. Raw Materials

The differences in terms of spatial-temporal distribution of the sites caused
the differences in the types and sizes of the reserve of lithic materials available
to the sites, which to some extent resulted in the differences of raw materials
of the stone artifacts between the sites. The characteristics, diversity, and
availability of lithic raw-material resources directly affected human subsistence
strategies, especially the overall process of stone artifacts—from material
selection to tool design and manufacture, use, and discard. The study of how
ancient humans developed and used raw materials is of great significance in the
research on the characteristics of their lithic technologies.” From the Lower
to Upper Paleolithic period, lithic raw materials were procured from two
sources: gathering stones on the ground and mining the bedrocks. Most studies
conducted by Chinese scholars focus on the selection and utilization of lithic
materials and the distribution patterns of sites, and scholars have concluded a
close correlation between the two. "

In terms of the Nihewan sites from Stage 1 (1.7/0.79 million years ago),
the research on the types and sources of lithic raw materials reveals that the
Paleolithic sites of this stage showed consistency in the selection and utilization
of lithic raw materials. Namely, chert was used by most sites, except for
individual sites that mainly used breccia, tuff, and siliceous rock, and these raw
materials were all gathered around the sites. Chert, a silica mineral, is a suitable
choice of lithic raw material due to its hardness and toughness. A large number
of chert stripes were found in the bedrock layers of the Nihewan Basin,

15

49.
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Liu Yang et al., “Jilin Dongbu Han Xishigi Yicun de Chubu Yanjiu,” Disiji Yanjiu, 1042f

Gao Xing, “Zhongguo Gurenlei Shigi Jishu yu Shengcun Moshi de Kaoguxue Chanshi,”
Disifi Yanjiu, 504f13.
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providing high-quality lithic raw materials. With the increasing use of chert in
these sites, ancient humans showed continuously improving awareness of the
quality, distribution, and acquisition of raw materials. In Stage 2 and Stage 3,
especially in the Middle Paleolithic period, lithic materials used in these sites
included chert, vein quartz, limestone, quartzite, flint, breccia, volcanic rock,
siliceous rock, agate, tuff, and some other raw materials. The proportion of
different types of lithic materials at the site changed greatly, with a decreased
percentage of flint, and increased percentages of limestone and quartz.

The types of lithic materials in the Nihewan Basin did not change much from
the early to middle stage, but with certain differences in the proportion of lithic
materials used. Based on the investigation of the basin, the lithic raw materials
were basically collected from bedrock outcrops or weathered rocks nearby the
surrounding hills at the sites, or river gravels, generally small in size."

In Zhoukoudian, quartz remained the dominant type of lithic raw materials
used by ancient humans throughout all stages, featuring a trend of gradual
increase. At these sites, the most used raw materials of stone artifacts is quartz,
followed by crystal. In addition to these two, there were also a small amount
of flint and sandstone and very few other raw materials. The quartz materials
in the Zhoukoudian area were mainly collected from the surrounding areas of
the sites, and there were certain changes to the procurement approach at Stage
3. Specifically, ancient humans were more frequent in long-distance lithic
material procurement; besides, they would bring stone artifacts directly to their
sites for use after preliminary selection and primary reduction of cores. The
lithic raw materials in Zhoukoudian were collected from the river gravel layers
near the sites, and the outcrops or weathered rocks in the metamorphic rock
area and granite area within 5 kilometers north of the sites. In terms of size,
lithic materials from the lower gravel layer and the weathered rocks near the
sites were generally small.

As shown in Table 1, there were great differences in the types of lithic raw
materials used by ancient humans in the Nihewan Basin and Zhoukoudian
area during Stage 1, while the main types of lithic materials they used during
Stage 2 and the Middle Paleolithic period were similar. The two areas showed
a high degree of similarity in terms of the source and procurement of lithic

Y Xie Fei and Li Jun, Nihewan Jiushigi Wenhua, 145f46.
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raw materials. According to the theories of Emil Haury and Lewis Binford,
there were two possible modes of lithic material procurement in the two areas:
the on-demand use of local materials and the procurement of raw materials
embedded in basic subsistence schedules such as hunting and gathering. Since
the dykes were unevenly distributed and the locations were fixed, ancient
humans during the late stage of the Early Pleistocene in Nihewan and the
middle stage of the Middle Pleistocene in Zhoukoudian tended to carry
out planned procurement of lithic materials, which reflects the raw material
procurement featuring the pattern of logistic mobility.*

Table 1 Proportions of Main Lithic Materials in the Nihewan Basin and the Zhoukoudian

Area
Nihewan Zhoukoudian
Main lithic materials
Stage 1 Stages 2 & 3 Stage 1 Stages 2 & 3
Chert 58.9% 22.1% 1.8% 2.1%
Breccia 30.9%
Other high-quality lithic
. 2.7% 1.1% 2.5% 4.5%
materials
Quartz 1.9% 21.3% 86.6% 92%
Quartzite 0.6% 14.9% 0.8% 0.4%
Sandstone 8.3% 1.0%
Others 5.0% 40.6%

2. Lithic Technologies

Lithic technologies used by ancient humans were determined by factors such as
the quality and size of lithic raw materials. During the long period of practice,
ancient humans continuously improved their awareness of lithic materials and
the capability to handle the materials, allowing them to invent different lithic
techniques to enhance the efficiency of lithic material use. Hammer percussion,
especially hard hammer percussion, was used to handle most lithic materials.
The anvil technique (flaking against a stationary anvil) was suitable for lithic

¥ Li Feng and Wang Chunxue, “Zhoukoudian Di-yi Didian Di 4fi5 Ceng Maishiying
Yuanliao Chandi Fenxi,” Disifi Yanjiu, 900f8.
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materials with rougher surface and larger size, such as hornfels. Relatively
speaking, the bipolar technique was most efficient in handling low-quality,
small-sized lithic materials, such as quartz.

Throughout the three stages, ancient humans in the Nihewan Basin mainly
used the technique of hammer percussion, and occasionally the bipolar
and anvil techniques (see Table 2). As for the reduction techniques used to
produce stone artifacts, the simple hammer percussion technique was used,
supplemented by the bipolar technique. In the sites of Donggutuo, Huojiadi,
and Cenjiawan from Stage 1, there was a low proportion of stone artifacts made
by the bipolar technique. However, in certain sites like Xiaochangliang, half
of the stone artifacts were made by the bipolar technique. At the sites of Qingciyao
and Queiergou from Stage 2 and the site of Xujiayao from Stage 3, only one-
quarter of the stone artifacts were made by the bipolar technique.

As shown in Table 2, in the Zhoukoudian area at Stage 1, the most common
method was the bipolar technique accounting for 50.5%, followed by hammer
percussion accounting for 44.6%. However, statistical results of stone artifacts
indicate that cores were mainly processed using hammer percussion, while
flakes were mainly handled using the bipolar technique, which was possibly
because the bipolar technique was used to remove flakes for use as tool blanks.
On the whole, ancient humans in Zhoukoudian at Stage 1 inherited the
reduction method mainly used by humans in Nihewan, namely the technique
of hammer percussion; as they learned more about the vein quartz materials
near the sites, the use of bipolar technique peaked at Stage 2 and gradually
decreased thereafter; at Stage 3, the most common method was still hammer
percussion, followed by the bipolar technique.

Table 2 Statistics of Lithic Reduction Techniques in the Nihewan and Zhoukoudian Sites

Nihewan Zhoukoudian
Technique
Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 Stage 3
Hammer
. 98.2% 99.2% 99.7% 44.6% 24.3% 60.0%
percussion
Bipolar technique 1.7% 0.8% 0.3% 50.5% 75.5% 30.0%

Anvil technique 0.1% 4.9% 0.2% 10.0%
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Due to the limited availability of lithic raw materials, at the sites in Nihewan
and Zhoukoudian, small and medium-sized stone artifacts accounted for the
largest proportion, followed by micro-sized stone artifacts, while large and
giant stone artifacts were rare. Overall, the simple and original technique of
hammer percussion was mainly used in the reduction of cores; however, due
to the different lithic materials available in the two areas, the lithic techniques
were also used differently. In terms of platform type, most were natural
platforms (original pebble surface and joint surface), while striking platforms
were rare. Since simple reduction techniques were used, the cores were mostly
middle-sized, irregular in shape, and few in number, featured with plenty of
fractured flakes and low utilization rate. The flakes were of irregular shapes, as
most specimens found were of similar length and width, or of width greater
than length.

3. Lithic Assemblage

Ancient humans in Nihewan and Zhoukoudian used a variety of techniques
to process and retouch stone artifacts, including almost all the lithic techniques
in the Paleolithic Age. From Stage 1 to Stage 3, hammer percussion remained
the dominant technique, while bipolar technique and pressure percussion were
occasional. In terms of orientation, the most frequent retouch technique was
normal or obverse retouch (initiated from the ventral face), followed by inverse
retouch (initiated from the dorsal face); besides, there were also some cases of
bifacial retouch.

The stone tools in Nihewan and Zhoukoudian were mostly small-sized, and
can be divided into two types, namely primary flaking tools (Class | tools) and
retouched tools (Class 11 tools). Class | tools found in these two areas included
stone hammers and anvils. In particular, the two types of tools found in
Zhoukoudian can be subdivided based on the different reduction techniques—
hammer percussion and bipolar knapping. As for Class 11 tools, the two areas
featured a similar lithic assemblage, composed of scrapers, points, notches,
burins, denticulates, spheroids, and awls. This assemblage was dominated by
scrapers; and the most used tools were mainly single-edged.

In summary, from Stage 1 to Stage 3, the lithic assemblage used by ancient
humans in Nihewan and Zhoukoudian was mainly composed of scrapers,



From Nihewan to Zhoukoudian 189

points, and choppers, among which scrapers were most frequently used (see
Table 3). Chronologically, the presence of retouched tools like end scrapers,
awls, and points at the Nihewan sites was earlier than that in the Zhoukoudian
area. In terms of shape or form, the tools in Nihewan were more primitive than
those in Zhoukoudian. Although there was no substantial change in the tool
types, tools found at the Zhoukoudian sites were more regular than those found
at the Nihewan sites, with an increase in edged tools and points. Spheroids
were initially found in Zhoukoudian at Stage 1, which were few in number,
coarsely retouched, and irregularly shaped. At the Nihewan sites at Stage 3, a
relatively large number of regularly shaped, finely retouched spheroids were
unearthed. They were never part of the local traditions of the Nihewan Basin.
Hence, the discovery of these tools indicated that the Nihewan Basin was
affected by the lithic industry of Zhoukoudian during this period.”

Table 3 Typological Statistics of Stone Artifacts in the Nihewan Basin and the Zhoukoudian

Area
Nihewan Zhoukoudian
Stone artifacts
Stage 1 Stage 2 Stage 3 Stage 1 Stage 2 Stage 3

Single-edged 54.2% 61.4% 72.4% 50.0% 63.2% 84.9%

Scrapers ~ Double-edged 15.5% 0.3% 4.5% 9.4% 9.5% 8.9%
Multi-edged 11.2% 9.3% 1.0% 12.0% 7.3% 0.9%
Notches 2.1% 4.7% 3.8%
Points 10.5% 8.1% 8.6% 7.7% 15.3% 0.8%
Borers 0.2% 1.9% 0.2% 0.4%
Awls 0.1% 1.9% 1.4% 1.7%
Single-edged 0.3% 9.3% 0.9% 11.7% 2.5% 1.0%

Choppers
Multi-edged 1.0% 8.3% 0.4%
Spheroids 4.1% 0.9% 0.1% 0.1%
Burins 3.5% 1.2% 1.3% 3.0%
Denticulates 1.4% 1.9% 0.6%
Backed tools 1.2%
Total 100.0% 100.0% 100.0% 100.0% 100.0% 100.0%

¥ Shanxi Provincial Institute of Archaeology, ed., Shanxi Jiushigi Shidai Kaogu\Wenji, 1/15.
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IV. Pattern of Evolution

1. Cultural Evolution and Environmental Coupling

During the Lower and Middle Paleolithic periods, humans in the Nihewan
Basin mainly collected lithic raw materials around their home range. Due
to the different locations, lithic materials in different sites showed strong
regional characteristics. These lithic raw materials were directly imported
into the sites for reduction, usually without preliminary selection. In the late
Upper Paleolithic period, humans began to consciously choose high-quality
lithic materials and conducted primary selection. These indicate that, from
the Lower to Upper Paleolithic period, as humans continued to expand their
sphere of activity, they gradually abandoned low-quality lithic materials, and
refined the selection and use of raw materials. ’Regarding the stone artifacts in
the Nihewan Basin from the Early Pleistocene to the late Middle Pleistocene,
a key feature is that they were mainly reduced by hammer percussion; and
the use of bipolar technique increased over time. In terms of reduction,
the dominant technique was hammer percussion; in terms of retouch, the
dominant technique was direct retouch, while the use of other techniques
like in direct, alternating, and bifacial retouch gradually increased; these stone
artifacts mostly featured a simple shape; artifact types continued to increase, but
scrapers remained dominant; in terms of type, the stone artifacts became more
complicated and refined over time, with the occurrence of finely retouched
tools like notches, denticulates, burins, and spheroids.

In the Zhoukoudian area, vein quartz was dominant among all raw materials
of stone artifacts, and these vein quartz materials were possibly collected around
the sites; while other lithic raw materials were imported to the sites possibly
after preliminary selection and primary reduction at the place of origin. Tool
blanks were mostly flake fragments, splinter pieces and chunks, most of which
were directly used for stone artifacts, showing obvious expediency;* the
frequencies of tool use showed that non-quartz materials were less used than

20

Du Shuisheng, “Nihewan Pendi Jiushigi Zhongwangi Yilai Renlei Xingwei de Bianhua yu
Huanjing Bianhua de Guanxi,” Kaogu yu Wenwu, 22fi26.

2 Gao Xing, “Guanyu Zhoukoudian Di 15 Didian Shigi Leixing he Jiagong Jishu de Yanjiu,”
Renleixue Xuebao, 1fi18.
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vein quartz materials.” The above indicates that ancient humans at the time
adopted flexible and pragmatic strategies in lithic raw material procurement.
They chose lithic materials of abundant reserves, trying to win in quantity;
and applied different methods to develop and use the lithic materials based on
their quality.”® From the Early Pleistocene to Middle Pleistocene, the dominant
reduction technique in the Zhoukoudian area was the bipolar technique;
at Stage 3, hammer percussion caught up and became dominant; the anvil
technique was rarely used. In terms of retouching stone artifacts, the technique
of hammer percussion was mostly used, while the bipolar technique and anvil
technique were rarely used; besides, the retouch was mainly unidirectional.
There were many types of stone artifacts, among which scrapers were the
dominant, followed by points, as well as choppers, burins, and awls. The
secondary retouch of these stone tools was relatively coarse, with many
expedient tools.

Due to the geological differences, Nihewan and Zhoukoudian showed great
differences in the selection of lithic raw materials and the use of reduction
techniques. This difference reflects the adaptation of ancient humans to the
environment, adapting their strategies to local conditions, and using local
materials. By comparing their lithic industry, Nihewan and Zhoukoudian
showed a high degree of consistency in raw material procurement, reduction
technique, retouch approach, and stone artifact type, which indicates that the
two areas featured a close relationship, and that there was a process of mutual
influence.

The environment plays a pivotal role in every stage of human development.
Environmental changes promote the progress of human society, which in
return will change the environment.” In the study of the Paleolithic culture,
the environment constitutes an indispensable research variable. It is imperative
that stone artifacts, animal fossils, and human behaviors are analyzed with
consideration of their respective environmental contexts. There are many
variables contributing to human behavioral changes and the expansion of

?  Gao Xing, “Zhoukoudian Di 15 Didian de Bopian lJishu Yanjiu,” Renleixue Xuebao, 1997
215.

®  Gao Xing, “Zhoukoudian Di 15 Didian Shigi Yuanliao Kaifa Fangliie yu Jingji Xingtai
Yanjiu,” Renleixue Xuebao, 186fi200.

* Yang Xiaoyan et al., “Huanjing Kaoguxue Fazhan Huigu yu Zhanwang,” Beijing Daxue
Xuebao (Ziran Kexue Ban), 329134.
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their sphere of activity, among which, climatic environment, animal and
plant resources, and access to food are of significant importance. How ancient
humans would move was affected by many objective conditions. For example,
if there was a rich source of lithic raw materials which made it easy for these
ancient humans to access abundant raw materials, then regardless of any climate
changes, there would be a high degree of consistency between their movement
and the movement of their food resources, which, especially the animal
resources, would change with the environment. With favorable environmental
conditions and rich animal and plant resources in their living area, ancient
humans would mainly move around the area where lithic raw materials were
produced. However, with harsh environmental conditions and limited animal
and plant resources, they would be more likely to move in a radial manner.
Through the research and analysis of the environment in these areas, the results
have revealed the environmental context from the Tertiary to the Quaternary
period: The climate during the Pliocene experienced changes from warm
and humid, to cold and dry, and to warm and humid while the climate in the
Quaternary period featured a high frequency of cyclical alternation from cold
and dry to warm and semi-humid. It has also revealed the context of vegetation
distribution: The change from sparse steppe to dry steppe occurred in the
Pliocene, and then the change from shrub steppe to dry steppe and desert in the
Quaternary period.”

According to environmental analysis and the dating data of the sites, it can
be inferred that Nihewan featured a warm and humid forest-steppe climate at
Stage 1, suitable for human population expansion; in the Middle Pleistocene
period (ca. 0.5 million years ago), a lake transgression took place in the area,
forcing ancient humans to migrate from Nihewan to Zhoukoudian; and in
the late Middle Pleistocene (ca. 0.2/0.1 million years ago), there was a large
scale contraction of the lake, which motivated ancient humans to migrate
from Zhoukoudian to Nihewan at Stage 2 and Stage 3, featuring cultural
exchange and integration with local humans. To sum up, the lithic industry of
Zhoukoudian inherited and developed from that of Nihewan, and in return
affected the development of the lithic industry in the Nihewan Basin.

% Tong Haowen, “Disiji yilai Zhongguo Beifang Chuxian Guo de Xinuan Dongwu ji Qi

Guhuanjing Yiyi,” Zhongguo Kexue (D Ji: Digiu Kexue), 922fi33.
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2. Development Pattern of Taphonomic Environment

Shaped in the Pliocene, the Shanxi-Shaanxi Graben lies on the southeastern
margin of the Ordos platform, with the Qinling Mountains to the south and
the Yanshan Mountains to the north. In terms of administrative division, this
graben system covers a larger area, including Beijing, Hebei Province, Shanxi
Province as well as some cities and counties of Shaanxi Province. There were
many downfaulted basins distributed along the graben,” including Weihe,
Yuncheng, Linfen, Jinzhong, Fandai-Xinding, Yangyuan, and Yanhuai basins
from south to north. These Late Cenozoic basins gradually disappeared in the Late
Pleistocene.”’

From its formation in the Pliocene to the Quaternary period, the down-
faulted basins in this graben system were all once lakes of different sizes, and
existed as lakes for a long time. Since the Middle Pleistocene, under the
influence of tectonic movements and climate changes, the ancient lakes in the
graben experienced several transgressions and regressions as well as the changes
of fluvial-lacustrine environment, forming a series of lacustrine (lake-eroded
cave) and fluvial terraces. Three large-scale tectonic movements occurred
in the Shanxi-Shaanxi graben system in Middle Pleistocene, resulting in the
three levels of fluvial terraces in the Weihe Basin, and the three large-scale lake
regressions in the Linfen-Taiyuan Basin and the Datong Basin (the Nihewan
Basin). During the middle and late stages of the Middle Pleistocene, lakes
gradually disappeared and rivers took shape.

In terms of environment, due to the upward movement of the Earthis crust
and the warm and humid climate, many large lakes were formed in northern
China during the initial stage of the Early Pleistocene and the early stage of the
Middle Pleistocene. This is why most Lower Paleolithic sites were distributed
around lakes, for example, the Nihewan sites and the Xihoudu-Kehe P4z
B i [&7 sites, both distributed along the lake shorelines. During the middle and
late stages of the Middle Pleistocene, with the slowdown of crustal movement
and the cold and dry climate, large rivers began to take shape or expand whilst

% Hu Xiaomeng et al., “Fenhe Digian Hupen Disiji Dimao—Chenji Tezheng de Gouzao

Kongzhi,” Dili Xuebao, 73f81.
¥ Wang Qiang et al., “7.1 Ma Yilai Yuncheng Pendi Dibiao Xitong Jubian ji Yanhu
Xingcheng de Gouzao Beijing,” Zhongguo Kexue (D Ji: Digiu Kexue), 420/i28.
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large lakes were disappearing. Cave sites occurred at this stage, for example, the
Zhoukoudian sites, and the Nanwa Fg 7 site in Yishui, Shandong. In the early
stage of the Late Pleistocene, lakes were basically extinct, and rivers were well-
developed, so most Paleolithic sites were distributed along rivers. At this stage,
due to the different geological environments in different areas, the sites in these
areas also show different geological characteristics. For example, the Dingcun
T sites (the Fenhe #3ir] Basin), Shizitan i f-¥f sites (the Qingshui River
i /K Basin), Xujiayao site (the Sanggan River Basin), and Xiachuan T)1] sites
are open-air sites distributed along rivers; however, in the southeastern area of
Shanxi at the western foot of the Taihang Mountains, the sites are mainly caves,
such as the Tashuihe 3% /K31 site, and the Majidong Jik il site. The forma-
tion of the Upper Paleolithic cave sites in the Taihang Mountains might be
related to the limestone landforms in the area. Caves and rock shelters were
formed due to the erosion action of water.

Through the analysis of the Nihewan Basin and the Zhoukoudian area
in terms of taphonomic environment, lithic industry as well as spatial and
temporal distribution, it has revealed three subsistence models of humans in
the two areas, namely, lake-dependent, cave-dependent, and river-dependent.
This is the underlying reason why Professor Jia Lanpo 55 ~%3% put forward the
“Zhoukoudian Locality 1fiShiyu Series.” The river-dependent subsistence
model continued into the Neolithic Age or even throughout the whole
historical period, and still plays an important role at the present time.

From Nihewan to Zhoukoudian, and then from Zhoukoudian to Nihewan,
ancient humans experienced the transition from lake-dependent subsistence
in the open air to cave-dependent subsistence, and then to river-dependent
subsistence. From lake-dependent to cave-dependent and then to river-
dependent subsistence, this might have been the path of humans evolution in
northern China. This is not a simple route of alternate migrations of ancient
humans. Along this path, they completed their evolution and technological
revolutions over and over again, resulting in improved physical and intellectual
qualities of humans, as well as more advanced human societies.
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