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EDITOR'S PREFACE 
TO THE ENGLISH EDITION

The conference that was held in Beijing on 26-27 September 2005, in col
laboration between the Swedish National Heritage Board (NHB) and the 
Institute of Archaeology, Chinese Academy of Social Sciences (CASS), 
marked a fresh start for archaeological collaboration between Sweden and 
China. There is a long tradition of cooperation between China and Swe
den in the field of archaeology, as also stated by Director Liu Qingzhu and 
Chairman Bengt K. Å. Johansson in separate prefaces, and by Vice Direc

tor Bai Yunxiang in a postscript to this volume. Both the conference itself 
and the present publication are further developments in this cooperation.

Many people and institutions have been of great assistance in bringing 
about this revival of Swedish-Chinese collaboration in archaeology. The 
Swedish embassy in Beijing has provided invaluable help and support in 
establishing contacts between NHB and CASS, not least thanks to the vig
orous commitment displayed by the then head of the Swedish embassy in 
Beijing, Ambassador Börje Ljunggren, during our initial approaches. We 
wish to express our hearty thanks to Ambassador Ljunggren, and to the 
staff at the embassy in Beijing.

The title of the conference was Sino-Sweden Archaeology Forum, which 
is also the name of the joint Swedish-Chinese venture in archaeology of 
which it marked the beginning. The conference was attended by some 80- 
100 delegates, from CASS, Beijing University, and the State Administration 
of Cultural Heritage (SACH), as well as the Swedish NHB. Nine people 
from Sweden took part, eight of these being archaeologists/specialists who 
had come to Beijing for this purpose, led by Ambassador Bengt K. A. Jo
hansson, Chairman of the Board, NHB. Apart from the actual conference, 
the aim of the visit was to discuss continued cooperation with Chinese col
leagues, and to visit some selected archaeological sites of special interest.

The Swedish delegation arrived in Beijing on Saturday 24 September 
at lunchtime. The day was devoted to preparations for the conference, 
and ended with an invitation to dinner, where we were given a warm wel
come to Beijing by Professor Bai Yunxiang, Vice Director of the Institute
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of Archaeology, CASS, who expressed his hopes of a very rewarding meet
ing. Bengt K. Å. Johansson replied by expressing our great appreciation 

for being in Beijing as the guests of CASS. The official programme of the 
conference began on Monday 25 September, with opening speeches by 
Professor Liu Qingzhu, Director of the Institute of Archaeology, CASS, 
and by Bengt K. A. Johansson and myself. These speeches emphasized the 
old tradition of archaeological cooperation between China and Sweden, 
which had been inactive for many years. The Chinese regard Sweden as a 
particularly valuable partner, since our countries have always had good 
relations through history. Liu Qingzhu hoped that this occasion would be 
the start of a successful new era in archaeological cooperation between 
the two countries. All three speeches brought up some of the Swedes who 
have previously done research in China, such as Johan Gunnar Anders
son, Bernhard Karlgren, Folke Bergman, and Sven Hedin, all names with 
a very good scholarly reputation in China.

In accordance with the programme, a Chinese researcher acted as mod
erator in the mornings and a Swede in the afternoons on the two days of 
the conference. All the lectures were interpreted, either from English to 
Chinese or vice versa. The programme and all the abstracts were also in 
two editions, English and Chinese. Each speaker was allowed 30 minutes, 
including translation. A short time was allocated for questions and discus
sion, and this was used to the full for lively scholarly discussions. There 
was great interest among the audience, which consisted of a large number 
of researchers and specialists in archaeology and closely related disciplines. 
It was therefore a tricky task for the moderator to try to follow the rather 
tight timetable. Monday ended with a dinner at a traditional Chinese res
taurant in one of the old neighbourhoods of Beijing, with Liu Qingzhu as 
host. During the Monday afternoon Bengt K. Å. Johansson also took part 

in the opening of the Swedish-Chinese exhibition of East Indian porcelain 

and the East Indiaman Göteborg, which was opened by HRH Crown Prin
cess Victoria in the Forbidden City in Beijing, during her official visit to 
China, which coincided with the conference. The exhibition also had a sec
tion about Johan Gunnar Andersson and the finds from Yangshao, which 
further emphasized the Sino-Swedish archaeological traditions.

The conference was arranged so that the morning of the first day was 
devoted to general presentations of the work done by each country and
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institution in the field of archaeology and neighbouring disciplines. This 
was followed by more specialized papers describing archaeological projects 
and problems, such as urbanization processes and Neolithization, and the 
special sciences pursued in our respective institutions: palaeobotany, oste
ology, archaeometallurgy, conservation, and digital survey methods. There 
were many points of contact between Sweden and China in all these top
ics, and the discussion was highly stimulating. After a speech by myself 
summing up the experiences of the conference, the concluding address 
was delivered by Bai Yunxiang. Once again he expressed his great appre
ciation and his hopes that the conference would be a fresh start for good 
collaboration between China and Sweden and a revival of the fine tradi
tion of previous cooperation. A similar feeling of hope for the future was 
voiced in my closing words, when we extended our hearty thanks to CASS. 
Gifts were presented to the management of the Institute of Archaeology 
and to all the speakers and functionaries. On the evening after the closure 
of the conference, our delegation was invited to a reception at the Swedish 
embassy, in the presence of HRH Crown Princess Victoria.

At the reception we had an opportunity to discuss Swedish-Chinese 
collaboration in archaeology with the Crown Princess. We also met the 
head of the National Museums of World Culture, Eva Gesang-Karlström, 
and the director of the Museum of Far Eastern Antiquities, Sanne Houby- 
Nielsen, who were both in Beijing for the opening of the exhibition in the 
Forbidden City. This meeting saw the start of a discussion about expand
ed Sino-Swedish cooperation in which the Museum of Far Eastern Antiq
uities can also be involved. This matter is still being discussed. One idea 
for continued cooperation is that several Swedish institutions, together 
with CASS, should arrange a follow-up conference in Stockholm as stage 
two of the Sino-Sweden Archaeology Forum.

In the days immediately after the conference in Beijing an excursion to 
Henan Province was arranged for the Swedish delegation. Our group took 
the night train to Eouyang, the capital of Henan Province, where we ar
rived the following morning. We were accompanied by Professor Chen 
Xingcan and Professor Zhao Zhijun. From Eouyang a bus had been laid 
on to take us to Yangshao, some two hours’ drive from Eouyang, the site 
of Johan Gunnar Andersson’s discovery of the Neolithic culture with the 
same name. After a visit to the scene of the excavation, where there was a
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small site museum, we were treated to lunch by the local government in 
the nearby city. Before that we also had time to visit the museum in the 
city, which has a special focus on the Yangshao culture. After lunch we re
turned to Louyang to see Longmen, just outside the city. The place is fa
mous for its temples and caves with many statues of Buddhas and various 
Bodhisattvas, dated to c. 200-600 AD. After the visit to Longmen there 
was a five-hour bus trip to Anyang. The following morning we went to the 
local CASS office in Anyang, where we also visited a museum built on the 
site of an excavation of the last capital of the Shang dynasty (1600-1100 
BC). The museum is a lavish structure in which various find contexts are 
presented in an impressive and instructive manner, partly with the aid of 
well-made replicas placed on the site of the real excavation. After the visit 
to Anyang we returned by bus to Beijing, and after another night’s rest 
there was a concluding visit to the Institute of Archaeology before our de
parture for Sweden.

We would like to express our special thanks to the Director, Prof. Liu 
Qingzhu, and the Vice Director, Prof. Bai Yunxiang, for the friendly and 
hospitable reception extended to us in China. We are also grateful to Dr. 
Jiang Bo for his work in arranging the conference, and to Professors Chen 
Xincan and Zhao Zhijun for putting such effort into the excursion to 
Henan and sites of particular archaeological interest.

During the conference in Beijing an agreement was reached between 
NHB and CASS that the conference papers would be published. This is 
now happening in a Chinese volume, published by CASS, and in the 
present English volume published by NHB. The content of the two vol
umes is in principle identical, showing important new results in archaeol
ogy and related sciences in both China and Sweden. This is the first time 
organized bilateral cooperation of this kind has been undertaken between 
our two countries in the field of archaeology. At the same time, the publi
cations continue the long tradition of collaboration between archaeolo
gists in China and Sweden. It is therefore with great pleasure that we now 
publish the present English volume of papers from the conference.

Anders Kaliff
Vice Director, Archaeological Excavations Department, National Heritage Board 
April 2007
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PREFACE 1

Links between Sweden and China go back a long way. In the eighteenth 
century large ships were fitted out for the long journey to China, to bring 
home luxury goods such as tea, silk and porcelain. This was the East In- 
diamen’s cargo, the articles coveted by the nobility and the wealthy bour
geoisie. There was an exotic shimmer about China. At Drottningholm the 
Queen, Gustav Ill’s mother, built a complete house in Chinese style, filled 
with things from the Far East. Chinese culture made a profound impres
sion on the distant North.

It is not surprising, then, that China has continued to exert a fascina
tion, attracting travellers and explorers. In Sweden Sven Hedin is perhaps 
the best known of these explorers. But in China it is Johan Gunnar An
dersson who is reckoned as the great explorer and researcher.

He came to China as a geologist, but during his work he discovered pre
viously unknown phases of China’s early history. This had a fundamental 
effect not only on Chinese archaeology but also on China’s view of the 
emergence of its own culture.

The Chinese-Swedish symposium that was held in Peking on 26-27 
September 2005 should be viewed against this background. Johan Gun
nar Andersson still occupies an eminent position in Chinese archaeology, 
and on the Chinese side there is a keen interest in Swedish-Chinese ex
change in archaeology. On the Swedish side - for obvious reasons - there 
is a corresponding interest in exchange with China. The terracotta figures 
in Xian are just one example of the exciting finds and excavations in that 
enormous land.

Archaeology has always been international. The significance of inter
national exchange on the subject of techniques and comparative studies of 
finds from excavations is growing. The arrangement of the Swedish-Chi- 
nese symposium reflects these branches of research. The event made it pos
sible to draw fascinating parallels between what seemed like very different 
eras and cultures. The Swedish participants also had the opportunity, 
along with their Chinese hosts, to spend a few days in Henan Province,
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studying J. G. Andersson’s most important excavation sites and visiting 
some other interesting archaeological sites and museums.

The symposium coincided with the opening of a major exhibition in the 
Forbidden City, of Chinese porcelain from Sweden, mostly from Gothen
burg. The exhibition anticipated the events to take place in the wake of the 
East Indiaman Götheborg, sailing from Gothenburg to Hong Kong and 
Shanghai in 2005-2006. As part of the exhibition there were some show
cases with objects from J. G. Andersson’s excavations in Henan, borrowed 
from the collection now in the Museum of Far Eastern Antiquities in Stock
holm. The threads of past and present in Swedish-Chinese connections in 
the field of trade and archaeology are thus interwoven.

Bengt K. A. Johansson
Chairman of the Board, National Heritage Board
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PREFACE 2

To promote the development of Chinese and Swedish archaeology and 
strengthen further Sino-Swedish exchange and cooperation in archaeology, 
the Institute of Archaeology of Chinese Academy of Social Sciences and the 
Institute of Archaeology of the Swedish National Heritage Board, the na
tional archaeological institutions in China and Sweden, jointly held the 
Sino-Sweden Archaeology Forum in Beijing on 26-27 September 2005.

As is well known, Sweden occupies an important position in the histo
ry of modern archaeology. The Danish archaeological theory of “three pe
riods” initiated in North Europe was first recognized in Sweden. The fa
mous Swedish archaeologist Sven Nilsson and the Danish archaeologists 
C. J. Thomsen and J. J. A. Worsaae became the world-level founders of 
prehistory. Oscar Montelius’ “chronological typology” enjoyed great pres
tige in world archaeological circles. His Die älteren Kulturperioden im 
Orient und in Europa, Vol. I, Die Methode (translated by Teng Gu, The 
Commercial Press, 1937; translated by Zheng Shixu and Hu Zhaochun, 
Shanghai World Book Company, 1936, under the title Methods of Ar
chaeological Research) was among the first foreign archaeological works 
translated into Chinese and presented to Chinese archaeological circles, 
and it exerted an important influence on several generations of Chinese ar

chaeologists.
In Sinology in a broad sense, which includes Chinese archaeology, 

Swedish scholars have consistently held the leading position in modern 
Euro-American academic circles; especially the celebrated scholars Sven 
Hedin, J. G. Andersson and K. B. J. Karlgren made outstanding academic 
contributions, which exercised a profound influence upon Chinese academ
ic circles. The great explorer Sven Hedin, a world-ranking encyclopedic 
scholar, made four expeditions to China and presented the Silk Road to the 
world; and his discovery of the Loulan site, his initiation of scientific explo
ration in Tibet and his work in the Sino-Swedish Scientific Expedition to 
the North-Western Province of China made his name outstanding in the
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history of Chinese learning and that of Chinese archaeology. J. G. Anders
son, as a forerunner of the discovery of the world-famous “Peking man” 
and the discoverer of the Qijia, Banshan, Machang, Xindian and Shajing 
cultures, gained an important position in the archaeology of prehistoric 
China. K. B. J. Karlgren not only enjoyed great prestige in global Sinologi
cal circles for his eminent achievements in studies of Sinic philology and 
ancient Chinese books, but also almost had no match among the contem
porary archaeologists abroad for his contribution to research on ancient 
Chinese bronzes. In keeping with the academic tradition handed down 
from these learned scholars, today Sinology is a distinguished discipline in 
Sweden. According to statistics, in Sweden there are currently four univer
sities and a number of colleges of professional training offering courses in 
Chinese. All these facts testify to the Swedish people’s deep love for Chi
nese culture, civilization and history. The archaeological forum jointly held 
by the Chinese and Swedish national institutions of archaeology is also a 
new effort in the new century, with the purpose of enhancing the coopera
tive development of Sino-Swedish science and culture.

At the Sino-Sweden Archaeology Forum, archaeologists from the two 
countries carried out extensive exchanges and discussions on academic 
problems of interest to both sides, and new theories and methods in cur
rent archaeology. The Swedish exports presented contract archaeology, ar- 
chaeometallurgy, the digitization of field-archaeological data, the archae
ology of towns and central areas, that of the Sweden west coast, the do
mestication of animals and plants and the first Neolithic concept, the 
reconstruction of ancient people’s daily life, Swedish prehistory and the 
preservation of cultural relics in Sweden. The Chinese scholars gave 
speeches on their new advances and ideas of current archaeological re
search into early capitals of ancient China, some problems in the study of 
the origin of Chinese civilization, archaeological research on the origin of 
ancient Chinese metallurgy, the settlement archaeology of the Erlitou site 
and adjacent regions, the stone industry in early China, new advances in 
the study of the origin of domestic animals in China, new discoveries in 
archaeobotany, a study of the human skeletons from the Xinglongwa site 
at Aohah Banner in Inner Mongolia, the application of magnetic prospect
ing in field archaeology and GIS-based regional archaeological research.
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Now we bring together the above-mentioned reports of Chinese and 
Swedish scholars for publication, which, I believe, is bound to help more 
Chinese and Swedish scholars to understand the latest archaeological ad
vances and achievements recently gained in the two countries, to lay down 
a solid foundation for enhancing further academic exchange and coopera
tion between the national-level archaeological institutions of China and 
Sweden, and to add splendor to the development of the cause of Sino- 

Swedish cultural exchange.

Liu Qingzhu
Director, Institute of Archaeology, Chinese Academy of Social Sciences 
2 August 2006
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SOME PROBLEMS 
INTHE STUDY OF THE ORIGIN 

OF CHINESE CIVILIZATION

By Wang Wei
(Institute of Archaeology, Chinese Academy of Social Sciences, Beijing)

The origin and development of civilization, that of man and agriculture, 
constitute the most important research subjects in the study of human his
tory. China is an old country with a several-thousand-year history of civ
ilization. Research on the origin of Chinese civilization is not only a prior
ity subject in the study of Chinese history, but also an important part of 
the probe into the history of world civilization.

Since the 1980s, a series of archaeological discoveries across China 
have greatly aroused Chinese scholars’ enthusiasm for research into the 
origin, formation and early development of Chinese civilization. The re
cently launched state-organized research item “Project of Research into 
the Origin of Chinese Civilization” and the studies of the course of civili
zation (growth in social complexity) in various regions the Research Cent
er of Ancient Civilization under CASS held in many places have consider
ably promoted the study of the origin of Chinese civilization. As the lead
er of the project and one of the directors of the Research Center, I have 
participated personally in the research and acquired some understanding. 
Here, combined with our studies, I would like to present my superficial 
ideas about some problems of the subject under discussion, so as to present 
Chinese scholars’ thoughts and practice in the study of the origin of Chi
nese civilization to fellow researchers both at home and abroad. I sincere
ly hope to get help and criticism from them.
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MY OUTLOOK ON CIVILIZATION: 
UNDERSTANDING OF "CIVILIZATION" AND 

RELATED CONCEPTS

CONCERNING "CIVILIZATION"

Definition of civilization. In China and foreign countries, there are dif
ferent notions concerning civilization. My understanding of it is as fol
lows:

Civilization is a new stage in the development of human culture and soci
ety. This stage is characterized by the constant growth of the production 
of material means, the continuous enrichment of spiritual life, the unceas
ing development of social complexity with the appearance of classes re
sulting from the division of labor and the differentiation of social strata, 
and the rise of the state as compulsory public power. Civilization is the 
sum total of the material and spiritual wealth created under the adminis
tration of the state.

Composition of civilization. Civilized society consists of material, spiritu
al and institutional civilizations.

Material civilization is the embodiment of the developmental level of 
productive forces. It includes the production of material means and the de
velopmental level of science and technology that provide the foundation 
for the existence of civilization, mainly the advances of productive tech
niques in agriculture, animal husbandry and handicraft and the growth of 
knowledge in natural sciences, which to a certain extent reflects man’s 
ability to understand and reform the material world.

Spiritual civilization refers to concepts and ideology in civilized socie
ty. It is the reflection of material civilization and institutional civilization 
in people’s minds, including their understanding of the world. The major 
embodiments are religious belief, ideology, moral principles and accom
plishments in culture and art.

Institutional civilization means the form of organization of civilized 
society, including the governmental system of the state, the structure of 
social power, the administrative system and the political system.
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Relationships between the three component parts of civilization. Among 
the component parts of civilization, material civilization is the material 
foundation of civilized society. It decides the developmental degree of civ
ilized society and restrains the development of spiritual civilization. Spir
itual civilization is the concepts and ideology of civilized society and the 
level reached by spiritual life, and also the dynamic reflection of material 
and institutional civilizations in people’s minds. Institutional civilization 
is the roots of civilized society and decides its nature and characteristic 

features.

ON THE ORIGIN, FORMATION AND 
EARLY DEVELOPMENT OF CIVILIZATION 

These three concepts are both different from each other and connected 
with each other. They mean different stages of the generation and develop
ment of civilized society.

Origin of civilization. This means a high development of culture and the 
beginning of social complexity, which are embodied in a considerable 
growth of productive forces and the enrichment of material and spiritual 
life to a much larger extent than before. The cardinal sign of the origin of 
civilization is the beginning of differentiation between the noble and the 
lowly and between the poor and the rich and the division between mental 
work and physical labor, as well as the emergence of the stratum separat
ed from labor and exclusively engaged in religious sacrifice and other ad
ministrative affairs, which symbolizes the beginning of the human com
munity’s striding forward towards civilized society.

Formation of civilization. The community has attained distinct advances 
and reached a new level in material and spiritual culture. Meanwhile, its 
social organization and structure has entered a new stage, i.e. civilized so
ciety, which features the formation of autocratic royal power and the stra
tum of professional bureaucrats that serve it, the rise of the state, compul
sory public power with the administration of society as the main function,
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and the institutionalization of the hierarchy of social strata and the stand
ard of their members’ behavior. The root sign of society’s entering the 
threshold of civilization is the rise of the state, which is the central link of 
civilized society.

Early development of civilization. This means the period of civilization’s 
inceptive development in cultural and social aspects, a period when pro
ductive techniques attained distinct advances under the organization of 
the state and the administration of royal power, and when royal power 
was gradually strengthened and the bureaucratic organizations and ad
ministrative system of the state as well as the hierarchy of society were 
gradually coming to perfection. For ancient China, this refers to the epoch 
of the Xia, Shang and Zhou dynasties.

ON THE “CIVILIZING COURSE”

At present, the term “civilizing course” is quite often used in Chinese ac
ademic circles studying the origin of Chinese civilization. As I understand 
it, this concept means the process of a region evolving from simple, equal 
society towards complex class society, i.e. civilized society. It requires the 
growth of productive forces and the emergence of surplus products as its 
preconditions, begins with the appearance of social division of labor and 
differentiation in wealth (i.e. differentiation between the noble and the 
lowly and between the poor and the rich, and the division of mental work 
from physical labor, which is symbolized by the rise of two categories of 
people: one is the leaders separated from physical labor and exclusively en
gaged in the management of sacrifice and other affairs in the community; 
the other is the group of craftsmen specialized in the production of special 
handicraft artifacts), and ends with the rise of the state, which demon
strates the arrival of civilized society.

The “civilizing course” is rather similar to the term “social complexi
ty” often used in international academic circles though, the latter includes 
the pre-state form and civilized society coming after the rise of the state. 
The former is limited to mean the society prior to the rise of the state. In 
addition, the former not only emphasizes the complexity of society, but
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also lays stress on the growth of production and the development of spirit
ual life. In other words, it covers the material, spiritual and social develop
ments and changes that embody all-round transition towards civilization.

ON DIFFERENCE AND IDENTITY BETWEEN 
THE CONCEPTS OF "CIVILIZATION" AND “STATE”

In the study of the origin of civilization, “civilization” and “state” are the 
most important concepts, and their relationship is an unavoidable cardi
nal problem. Frederick Engels points out in his work The Origin of the 
Family, Private Property and the State that “the central link in civilized 
society is the state.” Based on this expression, many scholars identify the 
“civilization” with the “state.” Some researchers hold that the two con
cepts are not completely identical, and their origin and formation are not 
entirely synchronous. What is the relationship between “civilization” and 
the “state?” My views on this problem are as follows:

On “civilization”. Civilization refers to the new stage in the development 
of man’s culture and society when the state and the sum total of the mate
rial and spiritual wealth created under its administration come into being 
as a result of society’s increasing complexity with the social division of la
bor and the growing differentiation of social strata, finally leading to the 
emergence of classes on the basis of the constant growth of the production 
of material means and the continuous enrichment of spiritual life.

On the “state”. The state is the coercive public power that places itself 
above all social strata. It is controlled by the ruling class and serves main
ly to safeguard the interests of the ruling class. Its principal function is to 
administrate society and to maintain normal social order. Its working 
methods comprise coercive violent means and non-coercive nonviolent 
ones. The former are military force, laws and other state apparatuses, and 
the latter consist of religious belief, moral principles, etc.

Relationship between civilization and the state. Civilization constitutes a 
higher developmental stage of human culture and society. It comprises the
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development of material and spiritual culture and the progress of society. 
The connotation of this concept is wider than that of the “state.” It is 
formed of the political, economic, cultural, religious, social and other as
pects. For instance, the Shang civilization, Zhou civilization and Bronze 
civilization we often talk of are all examples of using the term in this 
sense, not referring only to the state of the Shang and Zhou periods. With
out a clear understanding of this point and taking “civilization” to be 
equal to the “state,” it would be difficult to carry out a comprehensive, 
systematic study of civilization and multi-angle, multifaceted research on 
the processes of its origin and development.

Engels’ argument that “the central link in civilized society is the state” 
has often been quoted. This conclusion today still remains true. As I un
derstand it, however, its genuine meaning consists in the notion that the 
formation of the state is the most important sign of civilized society. In 
other words, the problem whether a given community has entered civilized 
society should be solved on the basis of clarifying whether a state has al
ready formed there. This is because the formation of the state requires var
ious conditions, such as the distinct growth of productive forces, the great 
change of production relations that leads to the rise of classes, inequality 
in the distribution of the means of production and products of labor, and 
its institutionalization, the appearance and strengthening of the division 
of mental work and physical labor, the derivation of handicraft from farm
ing, certain specialization of handicraft production and so on. These are 
the preconditions for the formation of civilization. Once they are ready, 
the state comes into being, and the community enters civilized society.

It is noteworthy that “civilization” and the “state” are two concepts dif
ferent in category. The former can be contrasted with “savagery” and “bar
barism” (although we do not belief primitive society to be barbarous and 
savage in the genuine sense). It refers to the increase of man’s knowledge and 
skills and the strengthening of the administration and order of human soci
ety, while the state is a governmental organization and belongs to the same 
category of social organization level as the tribe and chiefdom belong to.

Civilization embodies itself at the cultural and social levels. In terms of 
the former, it is at a higher stage of cultural development, generally mean
ing: (1) the growth of agriculture; (2) the advance of craft technology,
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usually represented by the rise of metallurgy; (3) the use of writing; (4) the 
enrichment of the spiritual world, such as the development of primitive re
ligion and the stylization of related sacrificial ceremonies, as well as the 
standardization of moral principles, i.e. enlightenment by civilization. The 
latter includes the complexity of society having reached a new stage, when 
classes have arisen inside society and hierarchy has strengthened and pen
etrated into various respects of social life. The introduction of the heredi
tary institution of leaders’ power, the formation of the royal power com
bined with religious authority and military power, the rise of the bureau
cratic apparatus and military forces as the ruling means of royal power 
and the emergence of military forces lead to the formation of the state, i.e. 
entering civilized society. The social level of civilization coincides with the 
state as a whole. In other words, the state is the organ of political power 

in civilized society rather than the whole of civilization.
The two aspects of civilization, namely the great advance of culture 

and the development of social organization and structure that leads to the 
rise of the state, complement each other and constitute two facets of his
torical development. The rise of civilization requires both its material con
dition and the development of social organization, social structure and the 
superstructure. The former is based on the growth of productive forces 
that includes the advance of agricultural production, the massive existence 
of products of surplus labor resulting from it, and the development of 
handicraft (represented by the appearance of precious objects). The latter 
embraces the rise of classes, the strengthening of hierarchy and the forma
tion of royal power, as well as the maturation and perfection of enlighten
ment by civilization and moral principles. The growth of material culture, 
such as the increase of products of surplus labor that supports the division 
of mental work from physical labor and the production of rare precious 
goods (for example, bronzes, jades, cowries and turtle-shells), provides an 
economic base and material conditions for the enrichment of people’s spir
itual life and the advance of social organization and structure (embodied 
in the rise of the state). The rise of the state furnishes the further growth 
of production with necessary order and organizational insurance and en
hances the orderliness of material means of production and the whole of 
social life, including the more effective organization of labor forces and
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harmonious cooperation and the stabilization of human interrelations and 
social order (such as the establishment of the patriarchal system and ritu
al institutions). Meanwhile, the rulers’ endless demand for precious arti
cles and rare artifacts stimulates the further growth of production and the 
increasing control of important resources. Another function of the state is 
using armed might to defend its people from the aggression of foreign en
emies. In the stage of kingdom and empire, this function is often used by 
the king to launch external wars of aggression to enlarge the sphere of his 
dominance.

The study of the origin of civilization should be carried out with attention 
paid to the cultural and social levels. In my opinion, while studying the or
igin, formation and development of civilization, we should not deal only 
with its social level and neglect its cultural level, although this study must 
take the change of social structure as the priority issue. By studying the 
cultural aspect of civilization, we can inquire into its origin from another 
facet, into the process of cultural development in this course and the inter
nal motive forces and external influence of this development, i.e. the inter
nal development of culture and the absorption of external cultural ele

ments. Moreover, we can take it as a clue for analyzing the role of differ
ent cultures and their creators in the forming course of civilization. In this 
sense, I hardly agree with the idea that the study of the origin of the state 
can be taken to be completely equal to the study of the origin of civiliza
tion. The former is the most important part rather than the whole of the 
latter and cannot replace the latter as this covers a wider scope than the 
former.

The origin and formation of civilization, naturally, embody changes 
mainly in human social relationships. The major motive force leading to 
the development of society is internal contradictory movement, i.e. contra
diction and conflict between productive forces and production relations 
and between the superstructure and the economic base, and the regulation 
of their relationships. Nevertheless, the relationship between man and na
ture and influence from the exterior of the society also play a role that 
should not be underestimated. In particular circumstances, external action 
even plays the decisive role to a certain extent. For example, earthquakes,
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floods, pestilence, famine and other disasters, external aggression, the en
trance of advanced external cultures, etc. are all able to exert important, 
even decisive influence upon the development of civilization.

In addition, contradictory movement in society comprises the political, 
economic, cultural and other aspects, and research into the origin and de
velopment of civilization needs to consider them against the then natural 
and social background and to make multifaceted, multi-level analyses. In 
this sense, such a consideration would be better than thinking only of the 
social aspect. Of course, I do not seek to deny the importance of research 
on the complexity of social structure for the study of the origin of civiliza
tion. I just think that, in the study of how civilization originated, we should 
not neglect inquiry into the cultural development of civilization, i.e. re
search on the development of people’s material and spiritual life.

SOME UNDERSTANDING OFTHE STUDY 
OF THE ORIGIN OF CHINESE CIVILIZATION

SIGNIFICANCE AND NECESSITY 
OFTHE STUDY OF THE ORIGIN OF CHINESE CIVILIZATION 

In textual records of ancient China, the age of the emperors Huangdi and 
Yandi is taken as the starting point of Chinese history, and the Xia House 
as the first dynasty. Chinese civilization is believed to have undergone a 
five-thousand-year historical course. But the literary records on the Huang
di and Yandi age and even the Yao, Shun and Yu period all belong to the 
category of ancient historical legends; even those on the history of the Xia 
Dynasty are very simple. Moreover, they are all documents of later times 
and can hardly be wholly believed. Taking them as the only evidence, it is 
very difficult to study the history comprehensively, and it is still more dif
ficult to judge the social form. For this reason, a great many people in Chi
nese and foreign academic circles question whether China has had a five- 
thousand-year history of civilization, and some foreign scholars even 
doubt if the Xia Dynasty really existed in antiquity. The solution of these 
problems will be difficult if it is based only on ancient documents; it calls 
for joint efforts by related disciplines, and archaeology, richly endowed by
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nature, has its advantages. In the last nearly twenty years, Chinese archae
ology has had great accomplishments attracting worldwide attention; 
many important archaeological discoveries have provided vital evidence 
for scientifically tracing the developmental sequence of the early history of 
Chinese civilization and testifying to her long history. According to recent 
research findings, the middle and late Yangshao period (ca. 4000-3000 
BC), the Longshan period (ca. 3000-2000 BC) and the Xia, Shang and 
Western Zhou Dynasties period (ca. 2000-770 BC) are the important 
stages of, respectively, the origin, formation and early development of Chi
nese civilization. It is an unshakable historical duty for Chinese academic 
circles to mobilize and organize academic forces of related disciplines all 
over the country and launch comprehensive integrated multidisciplinary 
research on the origin and early development of Chinese civilization, to re
veal her rising course and long history on the basis of firmly believable ar
chaeological discoveries and multidisciplinary research results.

To study Chinese civilization, one must unavoidably answer the fol
lowing questions: How did Chinese civilization with a long history origi
nate? What developmental course did she undergo? Why did she undergo 
such a course? What were the characteristic features of her origin and de
velopment? How were they formed? What were the motive forces of her 
origin and development? In addition, what were the specific conditions for 
her major scientific and technological inventions and for the development 
of her spiritual culture? These important problems on the Chinese civili
zation’s origin and formation are by now lacking in systematic integrated 
research and especially have no unanimous understanding. As scholars of 
China, one of the major old civilized nations in the world, we are still un
able to put forward relatively systematic notions on the above basic prob
lems related to Chinese civilization, which cannot but be regrettable. 
There are many reasons for this situation, one of which is that so far such 
studies have been separately in the hands of historians or archaeologists, 
who have seldom engaged in cooperation, whether within the same disci
pline or between different disciplines, especially with the participation of 
related disciplines in natural sciences. Besides, mechanically and one- 
sidedly understanding the Marxist outlook on civilization and neglecting 
the study of the scientific and technological advances that constitute one
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of the elements of civilization are also among the important factors. Con
fronting this situation, we should mobilize the forces of related disciplines 
(including the humanities and natural sciences) all over the country and 
carry out multidisciplinary research, jointly tackling key problems, which 
will be helpful in thoroughly changing the passive situation described 
above and acquiring relatively systematic knowledge concerning the major 
problems on the origin and early development of Chinese civilization. The 
“Project of Research into the Origin of Chinese Civilization” launched in 
recent years was started precisely for this purpose.

The middle and late Yangshao period, the Longshan period and the 
Xia, Shang and Western Zhou period were the origin, formation and in
ceptive development stages of royal power and the early state in ancient 
China. They exerted influence upon the governmental system, the patriar
chal system, ritual institutions, religious beliefs, culture, art and social or
ganization and structure of the Spring-and-Autumn period and after - to 
varying extents - and so occupied a pivotal position in the history of an
cient China. Launching multidisciplinary studies on the politics, economy, 
culture and social development of these periods will be helpful for under
standing the sources of the political system, economic form, productive 
technology, culture, art and social organization and structure in ancient 
China, and lay the foundation for comprehensively understanding Chi
nese civilization and successfully grasping the development of Chinese his
tory.

Chinese civilization is the only old civilization lasting without inter
ruption. Why has she lasted continuously for several thousand years? 
There must be a deep-rooted cause. Research on the origin and early de
velopment of Chinese civilization will help to understand her characteris
tic features and the deep-seated cause of her uninterrupted development.

Chinese civilization is an indigenous civilization originating, forming 
and developing independently on its own base, which exerted an impor
tant influence upon the formation and development of civilizations in sur
rounding countries and regions. Therefore, studying her originating and 
developmental processes and inquiring into her background, turning 
points and the mechanisms and laws of her evolution is not only of signif
icance for researching the history of ancient Chinese civilization, but also
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plays an indispensable role in understanding the multiplicity of world civ
ilization and culture, researching into the systems and mechanisms of civ
ilization’s rise and development and inquiring into the laws of civiliza
tion’s evolution. It is precisely for this reason that the study of the origin 
and development of Chinese civilization have drawn attention in academ
ic circles all over the world, and more and more scholars have recognized 
that it is impossible to study ancient world civilization successfully with
out research on ancient Chinese civilization. Taking the data of Chinese 
civilization as the starting point and based on the profound study of the 
evolutionary course, distinctive features and developmental road of Chi
nese civilization, to participate in the investigation of the history of human 
civilization is both the duty of Chinese scholars and the ardent expecta
tion of international academic circles.

GENERALTHINKING AND AIM OF 
THE STUDY OFTHE ORIGIN OF CHINESE CIVILIZATION 

General thinking. Starting from Chinese factual data, guided by Marx
ism, absorbing and using foreign theories and research results on the ori
gin and development of civilization and the state, taking archaeology as 
the core and archaeologically excavated material as the ground, absorbing 
predecessors’ research results and constantly opening up a path for devel
opment and making innovation - by means of these we should forcefully 
enhance the interdisciplinary organic combination between related hu
manities, social sciences and natural sciences, jointly tackle key problems, 
and conduct multidisciplinary, multi-angle, multi-level integrated studies 
into the connotations of Chinese civilization and the process, background, 
character, road, mechanism and other important problems of her origin 
and early development.

Academic aims. To study and reveal preliminarily the processes of origin, 
formation and early development of Chinese civilization and the tracks of 
her stage-marking changes, and inquire into the background, causes, inter
nal mechanisms and characteristic features leading to these processes and 
changes. To expound scientifically the long history, specific connotations
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and developmental levels of Chinese civilization and the formation proc
ess of her integrated plural pattern, and furthermore, to turn our Chinese 
scholars’ contributions to the study of human civilization and research 

into developmental laws of human society.

GUIDING PRINCIPLES AND METHODS 
OFTHE STUDY OFTHE ORIGIN OF CHINESE CIVILIZATION 

Guiding principles for the study. According to our understanding and re
search concepts of the origin and early development of civilization, we 
hold that the guiding principles for the study of the origin of civilization 
can be summed up as the following six combinations:

- The combination of historical documents and archaeological data;
- The combination of humanities, social sciences and natural sciences;
- The combination of micro research and specific study;
- The combination of priority and general studies, i.e. combining the 

prospecting and excavation of central city sites with the survey and ex
ploration of settlements in the vicinity;

- The combination of research on the internal mechanisms of society and 
that on the influence from and interaction with outside;

- The combination of study into the processes of the origin, formation 
and development of civilization and research on their background, 
causes, mechanisms and characteristic features.

Methods for the study. Strengthening the archaeological study of settle

ments.
Using the principles and methods of settlement archaeology, putting 

stress on the central site in different areas that is most capable of reflect
ing the degree of power strengthening, paying attention to investigating its 
layout, especially carrying out planned, purposeful relatively extensive ex
cavation of large building foundations, higher-rank tombs and sacrificial 
and other vestiges with special functions, and combining these with ana

lyzing ritual articles, status-reflecting peculiar objects, to inquire into so
cial differentiation and the rise, composition, nature and strengthening
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degree of power, and further, to research into the structure of power and 
the form of royal power and the state at that time.

Stereoscopically reconstructing the society of the time:

a Simultaneously with emphasizing the study of the higher social stra
tum, researching into the middle- and lower-stratum people’s life and 
their social organization, status and role; 

b Simultaneously with stressing the study of medium-sized and small 
city- and settlement-sites, researching into the human-geographical re
lationship, social organization and structure and the relationship of 
central cities with surrounding medium-sized and small towns and vil
lages by surveying the distribution of settlements in different areas, 

c Paying attention to multidisciplinary combination, applying to the full 
the methods and means of natural and social sciences

Applying to the full various technical methods of natural sciences, to study 
the material connotation of Chinese civilization and the material founda
tion for the formation of civilized society, and to analyze environmental 
settings and social background, the development of economy and produc
tive technology, the interaction between communities, and the circulation 
of precious resources in the processes of formation and development of 
civilization.

Combining the approach “from the near to the distant” with “from the 
distant to the near”.

To grasp the characteristic features of Chinese civilization, taking the 
Shang civilization as the cardinal point, and, from the near to the distant, 
tracing upward to the rise and changes of the material form of civilization 
(i.e. elements of civilization) in the Xia Dynasty and also the Yao-Shun-Yu 
period.

While tracing the processes of origin and development of Chinese civ
ilization and the rising course of the basic conditions (such as agriculture, 
handicraft, science and technology, religious belief, differentiation of so
cial strata and that between the lowly and the noble and between the poor 
and the rich, power, and its leaders), seeking from the distant to the near, 
starting from the source, researching into the whole course of generation,
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development and change of these conditions, as well as their role in and 

significance in the formation of civilization.
Replacing the last century’s practice of directing the study of the origin 

of Chinese civilization towards the investigation of the elements of civili
zation with the approach of taking these “elements” as material expres
sions of civilized society and putting stress on the study of the role and 
changes of various “civilization elements” in the processes of civilization’s 

origin and development.
Altering the past century’s practice of focusing the study of Chinese 

civilization’s origin on determining the time of entrance into civilized so
ciety. Taking the formation and development of Chinese civilization as a 
continuous developmental course and thus grasping the course as a whole, 
i.e. paying attention to the combination of the study into the continuity of 
development and the research into its stage-division, i.e. to both the devel

opmental process and stage-marking changes.
Paying attention to the study of the course transiting towards civilized 

society in different regions. Archaeological discoveries and research re
sults indicate that every region underwent its own developmental process 
towards social complexity and civilized society. The developmental proc
esses of various regions were often different from each other, and each of 
them constituted a component part of the origin of Chinese civilization. 
We should research the civilizing process in all these regions.

Paying attention to studying the role of regional cultures in the proc
esses of Chinese civilization’s origin and early development. There are in
dications that interaction and amalgamation between different regional 
cultures played a pivotal role in the origin and early development of Chi
nese civilization. Therefore, it is not enough to limit the study of these 
processes to research on the archaeological cultures of Yangshao and 
Longshan periods in the Central Plains and the Xia, Shang and Zhou cul
tures; instead, the research work should also cover the archaeological cul
tures in other regions, including the whole process of their origin and de
velopment, their relationships with the cultures in the Central Plains and 
those in other peripheral regions and their role and contribution in the 
processes of the origin and early development of Chinese civilization for 

each of these is an important part of the present subject.
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Paying attention to the comprehensive, deep-going study of the origin 
of civilization. Not only revealing the mystery of how the Chinese civiliza
tion originated and developed and what a process it went through, but 
also answering the questions of why Chinese civilization originated and 
developed in this way, and what factors played a role in this. In other 
words, the study should cover both researching the “process” and reveal
ing the “causes,” “motive forces” and “background” hidden behind. To 
achieve these aims, we must energetically strengthen multidisciplinary, 
multi-angle, multi-level integrated study of the subject.

MAJOR CONTENTS OF THE STUDY 
OFTHE ORIGIN OF CHINESE CIVILIZATION 

Research on the formation process of the integrated plural pattern of Chi
nese civilization. Research on the civilizing process in different regions.

By the late 1980s, pedigrees of archaeological cultures had been estab
lished in the Yellow River, Yangtze River and West Liaohe River valleys, 
which laid the foundation for revealing civilization’s course of origin in 
these regions.

Archaeological discoveries and research results indicate that a number 
of regions with rather developed prehistoric cultures (mainly the upper, 
middle and lower Yellow River and Yangtze valleys and the West Liaohe 
River valley) underwent their respective developmental processes towards 
social complexity and civilized society owing to their divergence in prehis
toric environmental circumstance, subsistence system, religious belief and 
social organization and structure. To study the developmental process in 
various regions is an indispensable element of research into the origin of 
Chinese civilization. While studying the origin of Chinese civilization, one 
should examine the civilizing process not only in the Central Plains but 
also in other regions, with attention paid to the revelation of the special 
traits of various regions in the civilizing course and the causes of their oc
currence, as well as to the rise and fall and the growth and decrease of var
ious cultures and influential groups in different regions.

Meanwhile, considerable advances have also been made in research on 
the core of Chinese civilization in the middle Yellow River valley, and the
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understanding of civilization’s core has been further deepened, but at the 
same time it has become more conspicuous that many problems cannot be 
solved if we limit our study to civilization’s core area itself in the middle 
Yellow River valley. For example, the nature of the relationship between 
royal power in the core of civilization and the communities in the periph
eral areas directly involves the nature of the state in civilization’s core and 
the structure of the state apparatus, and even become one of the indicators 
for judging the formation of the central position of the Central Plains civ
ilization.

In short, without understanding the civilizing course in various re
gions, one cannot comprehensively know the causes and mechanisms of 
the formation of Chinese civilization. It is essential to carry out an inte
grated study by combining research on the origin of civilization in differ
ent regions with inquiry into its formation in the Central Plains.

On the other hand, the solution to the key problems restricting the ad
vance of research on the course of civilization in different regions serious
ly needs to bring this subject into a general source-researching project. 
These problems center on deficiencies in the unified planning of subjects 
and in necessary theories and methods for city archaeology, stressing the 
excavation of valuable objects at the expense of revealing important ves
tiges, and the difficulty of launching the study of interaction between re
gions in the process whereby civilization originated. Therefore, the sepa
rate studies stated above are extremely necessary to be brought into a 
state-level project of research on the origin of civilization so as to be ad
vanced highly effectively and systematically.

It is also necessary to investigate the evolutionary line of prehistoric 
cultures in various regions, to study the problems of how the communities 
gradually changed from equal, simple clan society to civilized society char
acterized by strengthened hierarchy and coercive public power (with the 
rise of the state as the sign) and what were their respective special traits 
presented in this process, and to analyze the role each element played in 
the civilizing processes of different areas.

Study of the role of various regional cultures in the formation and devel
opment of the integrated plural Chinese civilization.

33



As stated above, interaction and amalgamation between regional cul
tures played a vital role in the origin and early development of Chinese civ
ilization. Therefore, simultaneously with the study of the archaeological 
cultures in the Central Plains, research work should also cover the archae
ological cultures in other regions, such as the Hongshan and Lower Xiaji- 
adian cultures in the Liaohe River valley, the Dawenkou, Shandong Long- 
shan and Yueshi cultures in the lower Yellow River valley, the Majiayao, 
Qijia, Siba, Xindian and Kayao cultures in the upper Yellow River valley, 
the Liangzhu and Maqiao cultures in the Taihu Lake area, the Qujialing 
and Shijiahe cultures in the Yangtze River valley and the Baodun and 
Sanxingdui cultures in the Chengdu Plain, all of which are important ob
jectives of the study of the origin and early development of Chinese civili
zation. Their origin and development, their relationships with the cultures 
in the Central Plains and those in other peripheral areas and their role and 
contribution in the originating and early developmental processes of Chi

nese civilization will all be important parts of the present subject.

Study of the processes of formation and development of the integrated plu
ral pattern of Chinese civilization.

Based on the separate studies of the civilizing process in different re
gions, the following problems should be researched: How were the prehis
toric and Xia-Shang-Zhou period cultures and regional civilizations grad
ually amalgamated into the great furnace of Chinese civilization? How 
was the core position of the Central Plains gradually established in the 
processes of the formation and development of Chinese civilization? What 
did the cultural interaction and mutual influence between the Central 
Plains and the peripheral areas look like? Revealing these mysteries will be 
helpful to understanding the integrated system of plural origin, mutual 
supplement, parallel advance and final amalgamation contained in the his
tory of Chinese civilization’s origin and development.

Processes of the origin, formation and early development of Chinese civi
lization and their division into stages.

There are indicators that Chinese civilization underwent continuous 
evolution and serial changes in the processes of her origin, formation and
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early development, which were not straight but wavy, with crests and 
troughs. What we should study is how the Chinese civilization as a whole 
originated and formed and then developed, especially what developments 
and changes these processes underwent, how many stages they can be di
vided into, and what the relationships between these stages are like.

Study of the main connotations of early Chinese civilization. As we have 
seen above, civilization comprises three parts: material, spiritual and insti
tutional civilizations. To study the origin, formation and early develop
ment of Chinese civilization, one cannot avoid examining the connota
tions of her component parts - material civilization (including scientific 
and technical invention and creation), spiritual civilization (religious be
lief, morality, art and other aspects) and institutional civilization, and 
trace the evolutionary lines of their formation and development. Their 
main elements are as follows:

- Material civilization: studying the development of agriculture, animal 
husbandry and handicraft and the advancing course of science and 
technology.

- Spiritual civilization: studying the developmental courses of would out
look, life and death outlook, values, religious belief, culture, art, etc.

- Institutional civilization: studying the developmental and changing 
courses of royal power, the system of government, administrative or
ganizations, bureaucracy, hierarchy and so on.

Study of the background, causes, motive forces and mechanisms of the 
origin and early development of Chinese civilization. Our study of the or
igin, formation and development of civilization aims not only at the un
derstanding of when China entered civilized society, nor only at the clari
fication of the forming and developmental processes of civilization. These 

require various preconditions. So we should pay attention to strengthen
ing the study of the background, causes, motive forces and mechanisms of 
the origin, formation and early development of Chinese civilization. For 
instance, against what natural-environmental, cultural and social back
grounds did Chinese civilization form and develop? Why did she go
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through such a development? What were the motive forces and factors of 
the origin and development of Chinese civilization? How did they play 
their roles? What were the relationships between them like?

Comparative study of the Chinese civilization with other ancient civiliza
tions in the world. Chinese civilization followed her distinctive path of or
igin, formation and early development and had her own characteristics. 
While studying the background, motive forces and mechanisms of her de
velopmental course, we must research the path of her origin, formation 
and development. This calls for launching comparative studies of ancient 
Chinese and foreign civilizations so as to find out the distinctive features 
of Chinese civilization and investigate in depth the factors underlying 
these features.

Study of the significance of research on the origin of Chinese civilization 
for the investigation of human civilization’s developmental laws. Chinese 
civilization is the only uninterrupted, still lasting old civilization in the 
world. She went through the whole course of independent origin, forma
tion and development, and some of her characteristics display a certain 
universality, at least in the oriental world. Meanwhile, Chinese civiliza
tion exerted important influence upon surrounding regions. Therefore re
search on the present subject will finally clarify what laws of social devel
opment the originating, forming and developmental processes of Chinese 
civilization reflect and what inspirations these laws will offer. This is the 
ultimate aim and highest realm of our study of the origin of Chinese civi
lization.

Chinese civilization is a part of the world civilization, and is the cultur
al heritage of both the Chinese nation and the peoples all over the world. 
So the study of the origin, formation and early development of Chinese 
civilization needs the participation of scholars in the whole world, to the 
mutual advantage and mutual enhancement of everyone. We sincerely wel
come scholars from every region of the world to join us in researching into 
the origin, formation and early development of Chinese civilization and in 
reconstructing the historical picture of the formation and development of 
the world civilization that includes Chinese civilization.
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SCENES FROM
THE PREHISTORY OF SWEDEN 

A BRIEF OVERVIEW

By Anders Ka I iff
(Archaeological Excavations Department, National Heritage Board)

Archaeological investigations in recent years have contributed a large body 
of source material and a good basis for the overall interpretation of sever
al different topics regarding Swedish prehistory and early historic times. I 
will emphasize here some general patterns in the development of different 
districts and central areas, using results from settlement archaeology as 

well as research on burials.
One topic that has been in focus in recent years’ archaeological re

search in Scandinavia is the development of different central districts. 
There may in essence be several reasons for how and why an area develops 

and grows in importance: availability of land, means of communication, 
strategic position, etc. What was the center or periphery in prehistory does 
not always correspond to how landscape looks now, and there are several 
source-critical aspects. Only a few places in a landscape are excavated 
and, even if a place proves to be of a special character, there may be sever
al similar places that remain to be discovered (e.g. Kaliff 1999:9-18).

A high frequency of ancient remains may in itself be such an indica
tion, at least as a sign of a large population (see Hyenstrand 1979; 1984). 
The additional source material which has accrued from investigations over 
large areas has shed light on earlier hypotheses about the development of 
the central districts in the different Swedish provinces. A generally accept
ed view is that the identified political territories of later times used to be 
divided into smaller central areas. The new material fits into that pattern, 
though concepts such as “central district” and “central place” should be
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used on several different levels (Näsman 1991:170; Brink 1996; Kaliff 
1999:127ff). In the more predominant central districts, there may, in turn, 
have been several separate political structures.

For the understanding of the development of different districts of prehis
toric Sweden, the climatological and geological background is fundamen
tal. The climatological differences between the northern and southern part 
of Sweden and Scandinavia are considerable, and a major factor behind the 
development. In the following presentation I will concentrate on the south 
Swedish area, which has always had a considerably larger population.

First some chronological background:
The final stage of the latest ice-age marks the earliest limit for any 

known settlements of Scandinavia. The area constituting today’s Sweden 
was gradually populated by migrating hunter-gatherers over several thou

sand years, beginning c. 12,000 BC. The earliest settlements of southern 
Sweden must be understood in a much larger north European context, not 
least involving areas in today’s Denmark and northern Germany (Larsson, 
L. ed. 1996).

During the salvage operations of the last few years, it has been possible 
to trace the early history of different Swedish regions considerably further 
back in time than was previously known. Paleolithic settlements are only 
known from the southernmost part of Sweden, Scania, as well as the west 
coast, but early Mesolithic settlements, approximately 10,000 years old, 
have been documented during the last 15 years in eastern central Sweden 
too. With the discovery and investigation of these settlements, the history 
of eastern central Sweden has at one stroke become a couple of thousand 
years older (Carlsson, Kaliff and Larsson 1999).

The late Paleolithic and Mesolithic settlements which have been inves
tigated so far may form a basis both for theories of seasonal use, with mi
gration between different biotopes, and for theories of a more settled hab
itation. Large and well-used settlement areas and a rich biotope in the 
neighborhood argue for long periods of use of certain localities (e.g. 
Karsten and Knarrström 2003; Andersson, Karsten, Knarrström and 
Svensson 2004; Carlsson in press). The relatively limited find material on 
some sites may on the other hand argue against a long period of use. How
ever, this is hardly a decisive criterion, if we compare it with the variation
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in the frequency of finds in settlements dating from later archaeological 
periods. A settlement area may have been used for a long time without this 
being reflected in a large number of finds. Even if the amount of artifacts 
is small, it may contain interesting features. The occurrence of flint - both 
processed finds and raw material - shows that areas in eastern Sweden 
which lacked this raw material had cultural contacts with southern and 
western Scandinavia. At the same time, most of the stone material in the 
eastern region consists of local rocks and quartz. The same goes for the 
northern regions of Sweden, where local material is likewise predominant. 
In that area it is also possible to see eastern influences from what is now 

Russia.
In the earliest pattern of settlement in southern Sweden, it is not possi

ble to see many signs of an overall social organization on a macro level, 
and this is hardly to be expected either. The first structural changes in the 
direction of a more hierarchical society were, with great probability, close
ly connected with Neolithization and the transition to a settled way of life. 
It was not until then that the need for a territorial division was felt. From 

the Middle Neolithic onwards, it can be seen that certain areas appear to 
have been more important than others. Indications of this are, for in
stance, the megalithic monuments in certain districts, mainly in western 
and southern Sweden. The megalithic areas of Sweden are part of a much 
larger context, covering an area from south to north in the western part of 

Europe, from the Mediterranean to Scandinavia.
A hitherto unique feature in Scandinavia, indicating the same process 

of political/religious territories, is the Alvastra pile-dwelling in the province 
of Östergötland. It comprises structures on a large platform in a shallow 
lake or bog. The latter may be interpreted as a ritual gathering place in the 

center of some form of territorial chieftainship in Middle Neolithic times. 
Both the pile-dwelling and the megalithic monuments may be interpreted 
as social and religious meeting-places with partly different characteristics. 
Perhaps we see local meeting-places and cult sites/burial places in the form 
of the megalithic monuments as an example of a meeting-place of regional 

importance in the pile-dwelling (Browall 1986 and 1991). Questions con
cerning the relation between areas with megalithic monuments and the rest 
of southern Sweden are still a much debated field of research.
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The cultural groups of Middle Neolithic Sweden are a frequent re
search topic, with the Funnel Beaker culture connected with the inland, 
and particularly the megalithic districts, and the Pitted Ware culture more 
frequent in the costal regions. Whether the difference in material culture 
reflects different cultures and different people or a differentiation in func
tion within the same culture is much debated (e.g. Browall 1991; Olsson 
and Edenmo 1997:168ff). Even more debated is the relation between the 
Funnel Beaker culture and Pitted Ware culture and the Battle Axe culture, 
which occurs during the late Middle Neolithic period (e.g. Larsson, L. ed. 
1988). This culture has a parallel development over large areas of conti
nental Europe. The development of the Battle Axe culture often used to be 
interpreted as a migration of new people. During the last few decades this 
theory has been revised, and the establishment of similar material culture 
is more often interpreted as parallel and caused by diffusion. Nevertheless, 
in recent years theories of movement of people and cultural groups in pre
history have attracted renewed interest.

During the Late Neolithic, an expansion took place with more exten
sive settlement and cultivation, as indicated by several investigations in 
southern and central Sweden. Different central districts began to crystal
lize, and perhaps we see here the first move towards the chieftainship 
which can be more clearly discerned in the Bronze Age find material. The 
period from the Late Neolithic to the Bronze Age has been covered by sev
eral major archaeological investigations which have taken place in recent 
years, and is a period of special interest in south Scandinavia (e.g. Anders

son 2005; Lagerås and Strömberg 2005). Although copper is a local mate
rial, we have no actual proof of Scandinavian copper production during 
the Bronze Age, although there are many indications of that from recent 
excavations. During the Early Bronze Age the metal was predominantly 
imported from the Carpathian region in today’s Romania. The metal was 
transported via important trading routes along the rivers up to the Baltic 
coast, and further to the Scandinavian peninsula. Even if at least most of 
the metal was imported, the south Scandinavian Bronze Age developed a 
very rich and advanced handicraft concerning bronze metallurgy. Espe
cially the Early Bronze Age, c. 1800-1100 BC, shows a particularly rich 
variation in objects and decoration.
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The Early Bronze Age of southern Scandinavia shows intense contacts 
with the neighboring districts as well as with distant regions. Research 
concerning contacts between Scandinavia and the Mediterranean area, 
and especially with Anatolia and areas towards the south-east, has been in 
focus during recent years. There is also evidence of contacts with areas in 
today’s Russia. Relatively extensive research has also been carried on in 
recent years as regards the social structure and external cultural contacts 
during the Bronze Age in southern Scandinavia (e.g. Larsson, T.B. 1993; 
Kristiansen 1998).

In the fertile areas and coastal regions of southern Sweden the Bronze 
Age rock-carvings, as well as a high frequency of imported bronzes, are 
evidence of intense external contacts. The rock-carvings show a variety of 
motifs: ships, weapons, footprints, fighting men and more enigmatic fig
ures. Most scholars agree on an interpretation of the rock-carvings as re
ligious art, but at the same time showing interesting objects and scenarios 
of real life. The actual interpretation of the pictures is still unclear: Do 
they show mythological scenes or ritual acts as they actually were per
formed, or should they instead be seen as the result of a continuous proc
ess of carving motifs, without deliberate coordination between the differ
ent motifs?

The western coastal region of Bohuslän has the highest frequency of 
rock-carvings. Other areas with many sites and a rich variety of carvings 
are situated in the north part of the Lake Mälaren valley and in the prov
ince of Östergötland. The ship is the most frequent motif on the rock-carv

ing sites, a clear indication of the importance of sea transport. As in many 
cultural contexts, the most necessary and important functional objects 
also acquire a symbolic value. The ship also figures as a grave feature, 
probably as a symbolic transportation of the dead to another realm. At the 
same time the ship is a symbol of the movement of the sun across the sky, 
also a religious concept with parallels in other cultural contexts.

The large rock-carving sites could be interpreted as regional centers, 
with a possible function in the external trade and contact system. They 
could have a combined secular and religious/ritual function. During the 
Bronze Age there are also possible local centers of a similar multifunction
al character. The large and centrally situated burial grounds that began to
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appear during the Bronze Age could be interpreted as religious meeting- 
places for a large catchment area. The large burial grounds of this kind of
ten have their origin back in the Late Neolithic period. The importance of 
the burial sites as assembly points for ritual activities may have increased 
over time. Such collective burial grounds may perhaps, in the course of the 
Early Iron Age, have taken on the functions of assembly points which 
partly corresponded to those of the rock-carving areas during the Bronze 

Age (Kaliff 1997; 1998).
From the Bronze Age onwards, there is much evidence of contacts be

tween south-eastern Sweden and areas in modern Poland and eastern Ger
many, via the Baltic sea. Contacts with the continent are also evident in 
the general resemblance between Scandinavia and the continental Urnfield 
cultures. The south-eastern route for trade and other cultural contacts had 
already been in use for a long time, as indicated by finds from the Middle 
Neolithic. The intensity in contacts seems to have increased during the 
Bronze Age. This is clear in several localities of south-eastern Sweden, and 
house types, graves and pottery show clear contacts with the Lusatian cul
ture, a part of the overall Urnfield culture. These elements fit into the in
terpretations of long-distance cultural contacts during the Bronze Age, 
which were probably maintained by an elite in society, perhaps by dynas
tic connections and the exchange of gifts.

The contact routes across the Baltic seem to have continued in a simi
lar direction also during the Early Iron Age. Especially the grave finds 
demonstrate cultural contacts with the peoples of areas in eastern Germa
ny and Poland. Cultural similarities between Scandinavia and certain ar
eas in modern Poland have long been observed. They have sometimes been 
connected with the statements made in the Byzantine scholar Jordanes’ 
Gothic history about an emigration of peoples from Scandinavia, as the 
origin of the Gothic tribes later known from southern Europe during the 
Migration Period. A more reasonable explanation is that the cultural sim
ilarity which can be observed was a product of long-continued contacts, 
beginning with the connections between the Lusatian culture and eastern 
central Sweden during the Bronze Age, and even earlier (Kaliff 2001).

Also during the Early Iron Age, cultural development in southern Scan
dinavia was much influenced by continental contacts. Not least during the
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Fig. 1. Excavation of burial site from the Bronze Age, at the Atlantic coast of west
ern Sweden. Photo: National Heritage Board.

Roman period this is evident in the finds from many sites of different char
acter. When the Roman Empire was established as a dominant force in 
Southern and Central Europe, the influences from this area even increased. 
Contacts with the Roman sphere indicate both trade and other more di
rect contacts.

In southern Sweden, not least in the provinces of Östergötland, 

Västergötland and Scania, there are several graves dating from the Roman 
times which are distinguished in various ways - in the form of weapon 
finds, precious metals and imported Roman articles. They may be inter
preted as an elite in society that wished to be distinguished by surround
ing themselves with articles of continental origin. Other common finds in
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Fig. 2. The Kivik cairn from the Early Bronze Age, with its burial chamber. The Ki
vik cairn, the largest burial monument in Sweden, is located in Scania, the southern
most part of Sweden. Photo: Clas Ternström.

graves dating from the early Roman Iron Age are curved knives, needles 
and awls - objects which have been connected with leather-working. Per
haps leather and skins were important export products, with the Roman 
Empire - and its army - as the principal customer. This may be one expla
nation for the occurrence of imported articles and other prestigious ob
jects. A likely explanation of the Roman influence is also that people from 
Scandinavia actually made long journeys and visited areas on the conti
nent. It is also a much-discussed theory that young men enlisted in the Ro
man auxiliary troops or in various bands of Germanic soldiers and re
turned to their native country with new knowledge after completing their 
service. This theory has gained further support in the interpretation of 
graves and sacrificial finds from Denmark and southern Sweden (e.g. Hag- 
berg 1967; Ilkjær and von Carnarp-Bornheim 1996:484f; Jørgensen 
2001:10ff; Kaliff and Sundqvist 2004:24-42).

In Roman times and in the Migration Period, there are signs of exten
sive social changes, which may have taken place partly under the influence
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of imported ideas. Both agricultural techniques and settlement locations 
seem to have changed, as studies in human geography and archaeological 
investigations of settlements and burial grounds have suggested. The same 
process is indicated in the religious beliefs and ritual systems, where an ac
culturation process can be traced. In these changes, we may perhaps dis
cern the beginning of a central political power and a planned reconstruc
tion of society. The same development can be interpreted in the beginning 
of an organized defense system with permanent fortifications, as indicat
ed by ancient strongholds in eastern Sweden. Not least on the island of 
Öland, in the Baltic sea, the hill forts of the Roman and Migration period 
show clear influences from the fortifications of central Europe, one of sev
eral indications of the Roman and later impact on development in south

ern Scandinavia.
The rise of a new elite in Scandinavian society is also indicated by the 

prestigious burials of the Migration Period. The large burial mounds present 
on different sites may indicate the residences of chieftains or petty kings. 
The same development may possibly be discerned earlier in the individual 
persons buried in the weapon graves dating from Roman times. They may 
have belonged to a military elite with special duties in a defense organiza
tion (e.g. Hedeager 1990:136f; Nicklasson 1997:169f; Kaliff 1999:88ff).

At the transition between the late Roman Iron Age and the Migration 
Period, a more widespread settlement structure also seems to have been 
concentrated in locations which in many cases have shown continuity as 
village sites into recent times. It seems as if Early Iron Age settlement had 

the character of an isolated farm in certain areas. However, recent years’ 
investigations of large settlement complexes have shown that there were 
more concentrated, village-like formations already in the Early Iron Age, 
as is documented from Denmark even before this. Also in these environ
ments, however, there is a break in continuity in late Roman times or in 

the Migration Period.
Changes during the late Roman Iron Age and the Migration period 

may be interpreted as meaning that the power structures in society changed 
and that the hierarchical levels became more marked. Certain individuals 
in a governing class may have had both the will and the opportunity to ef

fect changes and to defend their territory. Perhaps this shows a transition
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Fig. 3. The ship as a symbol is present in the burial custom during a long 
period of time, from the Bronze age up to the Viking period. It shows the 
importance of contact routes along rivers and across the sea. Photo: Eva 
Schalter.
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from a more mobile social system, of the type which we know from the 
conditions among the Germanic tribes on the continent, to more perma
nent territories. It may have been in Roman times and in the Migration pe
riod that large areas came under a common leadership.

In archaeological investigations of elite environments, it is difficult to 
find out at what level in society these environments were of importance. It 
is easier to state that a place was of central importance in itself than to de
cide in what this importance lay. One can distinguish several, different, 
possible central places by various methods - finds of status objects, strate
gic position, special place-names, etc. (e.g. Brink 1996:233ff; Näsman 
1998:Iff). It is obvious that there were power centers at different levels 
and with different functions. What is clear in the archaeological material 
is that there were farms owned by local magnates showing continuity from 
the late Iron Age up to historical times. Some sites of this character were 
most probably of regional importance, as the residences of the rulers of 

territories that form part of today’s Sweden.
The process behind the formation of what became the medieval Swed

ish state is a much-debated question. Some scholars would place this event 
relatively late, at the time when Christianity replaced the old pagan reli
gion, around 1000 AD, or even later. A more or less stable political situa
tion is not clearly documented before the 13th century, when the situation 
became more stable after a long period of struggle for power between dif
ferent royal dynasties. However, in recent years archaeologists and histo
rians have once again started to discuss the formation of the Swedish state 
from a more long-term perspective. The beginning of this process, and the 
embryo of what eventually became the medieval state, is likely to be seen 
already in the turbulent events during the Late Roman and Migration Pe
riod. A similar scenario is more clearly visible in the Danish area, concern
ing the origin of the Danish state (Näsman 1998:23). During the Migra
tion Period we can probably see different political unities within the terri
tory eventually forming Sweden. One of these “petty kingdoms” can be 
documented in the Lake Mälaren valley, with its probable political and re
ligious center in Old Uppsala, one of the most renowned of the Swedish 

ancient monuments (Arrhenius 2004:203-227).
A likely scenario may be that the multiplicity of potential power cent

ers during the late Iron Age - the Viking Period - reflects an organization
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that was now subordinate to an overall central power. The reasons for cen
tralization and power concentration may be interpreted differently, as a 
struggle between individuals and groups or as a joint action. It may have 
been an association of different competing families, brought about by dy
nastic bonds, which finally united the province as a territory (e.g. Lindkvist 
1995; Kaliff 1999). With this development, we reach a period when the next 
step was the national unification of different territories and provinces.
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Not many of the investigated sites that have revealed new information 
during recent years were known before the preliminary investigations. 
The discoveries were almost exclusively the result of different rescue oper
ations in Swedish contract archaeology. There are many examples of how 
archaeological rescue investigations can bring us new knowledge, which 
otherwise would not have come to light. The fact that the construction 
work in Sweden today is most often deliberately planned, so that as few 
known ancient remains as possible are affected, means that practically 
everything that is investigated archaeologically are newly discovered sites. 
A motorway, for example, is for topographical reasons restricted to a very 
limited strip of land, and areas with a similar archaeological potential are 
very seldom affected by development. The material which emanates from 
such salvage operations is therefore unique, not least because it allows an 
overall interpretation of a large area to be made.

REFERENCES
Andersson, M. 2005. Byggnadstradition och bebyggelsestruktur under senneoliti- 

kum och bronsålder. Västra Skåne i ett skandinaviskt perspektiv. Supplement to 
Skånska spår - arkeologi längs Västkustbanan. Lund.

Andersson, M. and Knarsström, B. 1999. Senpaleolitikum i Skåne. Riksantikvar
ieämbetet, Arkeologiska undersökningar, Skrifter No. 26. Stockholm.

Andersson, M., Karsten, P., Knarsström, B. and Svensson, M. 2004. Stone Age 
Scania. Significant places dug and read by contract archaeology. Riksantikvar
ieämbetet, Arkeologiska undersökningar, Skrifter No. 52. Stockholm.

Arrhenius, B. 2004. Det forntida Sveariket - en myt eller en arkeologisk realitet. Kun- 
gl. Vitterhets Historie och Antikvitets Akademien. Årsbok 2004.

Brink, S. 1996. Political and social structures in Early Scandinavia. A settlement-his
torical pre-study of the Central Place. Tor Vol. 28. Uppsala.

Browall H., 1986. Alvastra pålbyggnad: social och ekonomisk bas. Theses and Pa
pers in North-European Archaeology 15. Stockholm.
- 1991. Om förhållandet mellan Trattbägarkultur och Gropkeramisk kultur. In 
Västsvenska stenåldersstudier, ed. Browall, H., Persson, P. and Sjögren, K.-G. 
GOTARC. serie C. Arkeologiska skrifter No. 8. Göteborg.

v. Carnarp-Bornheim, C. and Ilkjær, J. 1996. Illerup Ådal 5. Die Prachtausrüstun
gen. Textband. Jutland Archaeological Society Publications XXV:5. Aarhus Uni
versity Press. Århus.

Hagberg, U. E. 1967. The Archaeology of Skedemosse II. The Votive Deposites in the 
Skedemosse Fen and their Relation to the Iron-Age Settlement on Öland, Swe
den. Stockholm.

Hedeager, L. 1990. Danmarks Jernalder: Mellem stamme og stat. Aarhus.
Hyenstrand, Å., 1979. Arkeologisk regionindelning av Sverige. Riksantikvarieämbe

tet. Stockholm.

49



- 1984. Fasta fornlämningar och arkeologiska regioner. Riksantikvarieämbetet 
och Statens historiska museer. Rapport 1984:7. Stockholm.

Jørgensen, L., 2001. The “Warriors, Soldiers and Conscripts” of Anthropology in 
Late Roman and Migration Period Archaeology. Military Aspects of the Aristo- 
carcy in Barbariaan in the Roman and Early Migration Period. Papers from an 
International Research Seminar at the Danish National Museum, Copenhagen, 
10-11 December 1999, ed. Storgaard, B. Publications from The National Muse
um Studies in Archaeology and History Vol. 5. Copenhagen.

Kaliff, A., 1997. Grav och kultplats: Eskatologiska föreställningar under yngre bron
sålder och äldre järnålder i Östergötland. Aun 24. Uppsala.
- 1998. Grave structures and altars: Archaeological traces of Bronze Age eschato
logical conceptions. European Journal of Archaeology 1, No. 2.
- 1999. Arkeologi i Östergötland: Scener ur ett landskaps förhistroia. Occasion
al Papers in Archaeology 20. Uppsala.
- 2001. Gothic connections: Contacts between eastern Scandinavia and the 
southern Baltic coast 1000 BC - 400 AD. Occasional Papers in Archaeology 26. 
Uppsala.

Kaliff, A. and Sundqvist, O., 2004. Oden och Mithraskulten. Religiös ackulturation 
under romersk järnålder och folkvandringstid. Occasional Papers in Archaeolo
gy. Uppsala.

Karsten, P. and Knarrström, B. 2003. The Tågerup Excavations. Skånska spår - arke
ologi längs Västkustbanan. Lund.

Kristiansen, K., 1998. Europe before history. Cambridge University Press. Cam
bridge.

Lagerås, P. and Strömberg, B. 2005. Bronsäldersbygd 2300-500 f.Kr. Skånska spar
- arkeologi längs Västkustbanan. Lund

Larsson, L. (ed.). 1996. The Earliest Settlement of Scandinavia and its relationsship 
with neighbouring areas. Acta Arcaheologica Lundensia. Series in 8°, No. 24. 
Stockholm.

Larsson, T.B., 1993. Vistad: Kring en befäst gård i Östergötland och Östersjökon- 
takter under yngre bronsålder. Studia Archaeologica Umensis 4. Umeå. 

Lindkvist, T., 1995. Plundring, skatter och den feodala statens framväxt: Organisa
toriska tendenser i Sverige under övergången från vikingatid till tidig medeltid. 
Opuscula Historica Upsaliensia 1. Uppsala.

Näsman, U., 1991. Det syvende århundrede - Et mörkt tidsrum i ny belysning. Sam
fundsorganisation og Regional Variation - Norden i romersk jernalder og 
folkevandringstid. Beretning fra 1. nordiske jernaldersymposium på Sandbjerg 
Slot 11- 15 april 1989, ed. Fabech, C. and Ringtved, J. Jysk Arkæologisk Selsk
abs Skrifter XXVII. Århus.
- 1998. Sydskandinaviska platser i ljuset av merovingisk och anglosaxisk analogi 
eller i vad är det som centralplatserna är centrala. Centrala platser, centrala 
frågor: Samhällsstrukturen under Järnåldern. En vänbok till Berta Stjernquist. 
Uppåkrastudier 1, ed. Larsson, L. and Hårdh, B. Stockholm.

Niklasson, P., 1997. Svärdet ljuger inte: Vapenfynd från äldre järnålder på Sveriges 
fastland. Acta Archaeologica Lundensia. Series Prima in 4° No. 22. Stockholm. 

Olsson, E. and Edenmo, R., 1997. Gropkeramikerna - fanns de? Östra Mellansver
ige. In Regionalt och interregionalt: Stenåldersundersökningar i Syd- och Mel
lansverige, ed. Larsson M. and Olsson, E. Riksantikvarieämbetet, Arkeologiska 
undersökningar, Skrifter 23. Stockholm.

50



NEW ADVANCES AND IDEAS 
IN CURRENT ARCHAEOLOGICAL 
RESEARCH INTO EARLY CAPITALS 

OF ANCIENT CHINA

By Liu Oingzhu
(Institute of Archaeology, Chinese Academy of Social Sciences, Beijing)

The archaeology of ancient capitals constitutes an important content of 
archaeological studies; especially in field-archaeological excavation and 
study, the archaeology of ancient Chinese capitals holds a highly impor
tant position. This is because China has a long history of ancient civiliza
tion, and ancient capitals were the centers for ancient China’s political 
dominance, economic management, military command and cultural and 
ritual activities, as well as a historical epitome of ancient dynasties. In re
cent archaeological studies of ancient Chinese capitals, their archaeology 
is a difficult, hot and priority subject. It is difficult because, in my opinion, 
in comparison with the archaeology of late capitals, there is even less liter
ary data and fewer surviving vestiges and objects; the objectives of field ar
chaeology are still poorly developed; and prospecting and excavation are 
difficult in technical respects. As to the question of why the archaeology 
of early capitals has become a hot and priority subject in recent years, I 
think this is owing to the situation that recently research on the formation 
of ancient civilization has attracted great attention in academic circles. 
Meanwhile, the temporal and spatial traits of this project determine that 
field archaeology constitutes the major working method, in which the 
study of early capitals plays a key role and can be taken as a point of 
breakthrough. This relationship of the study under discussion with re
search into the formation of civilization in ancient China makes this sub
ject of particular interest to scholarship.
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ARCHAEOLOGICAL INVESTIGATIONS 
AND DISCOVERIES

CONCERNING EARLY CAPITALS BEFORE THE ER LITO U SITE

It is generally believed in Chinese archaeological circles that the Erlitou 
site is so far the earliest capital site in ancient China or, as some scholars 
call it figuratively, “the first royal capital of China.”1 But the 14C dating 
data of the Erlitou site and Erlitou culture indicate that the culture goes 
back to 1750-1520 BC.2 According to the publication of the Xia-Shang- 
Zhou chronology project, the Xia Dynasty dates 2070-1600 BC.3 Thus 
the Culture and site, according to l4C dating, belong to the time from the 
middle-and-late Xia period to the early Shang period. If the site, as known 
presently, is the remains of one of the early Chinese capitals, it must be the 
royal capital site of the middle and late Xia Dynasty. That is to say, there 
must be capital sites earlier than the Erlitou site as the remains of “the first 
royal capital of China,” i.e. capital sites of the Xia Dynasty before the Er
litou site. According to historical literary records, field-archaeological data 
and 14C dates, the Xia Dynasty was the first kingdom in Chinese history, 
and its early stage was in the late Longshan period.4 As legends say, there 
arose “thousands of states” in what is now called the Longshan period. 
Although there were no capitals in the Kingdom Age, “cities” as centers of 
political administration already came into being, and in recent years ar
chaeologists have carried out prospecting and study of their remains.
The new important archaeological discoveries that are currently believed in aca

demic circles to be city sites earlier than the Erlitou site include: the discovery of 

the city site with a peculiar semicircular vestige, the large building remains in the 

lesser city site and the burial ground related to the city site on the Taosi site in 

Xiangfen, Shanxi; the record of the larger city site at Wangchenggang, Henan, 

known through prospecting; and the discovery of the Xinzhai city site with the 

complete revelation of the remains of a large building in the shallow-depression 

style, etc.

In the 1970s-80s, archaeologists discovered and excavated a large 
cemetery of the Taosi culture.5 In the late 1990s, the archaeological work 
on the Taosi site was restarted with the main academic purpose of seeking 
for the Taosi culture city site corresponding to the cemetery. Archaeologi
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cal survey, prospecting, trial digging and extensive excavation brought ac
ademic breakthroughs - the discovery of the Taosi city site, and the fur
ther revelation of the early phase lesser city site and the middle phase larg

er and lesser ones on the Taosi site.
The early lesser city site is about 1,000 m long from north to south and 

560 m wide from west to east, covering an area of 560,000 sq m. It is di
vided into the palace quarter in the east and the lower noblemen’s quarter 
in the west. The large tomb of early Taosi culture and the whole cemetery 
excavated in the 1970s-80s must have been the burial ground of the early 

lesser city.
The eastern area lies in the southeast of the lesser city, measuring 

67,000 sq m. The core building complexes are distributed mainly in its 
western half, i.e. the central-southern part of the early lesser city, occupy
ing an area of 50,000 sq m. The large rammed-earth buildings in the pal
ace quarter may still have functioned in the middle phase when the lesser 
city had been abandoned. In other words, they probably continued to be 
used as palace buildings in the time of the middle phase larger city. In the 
eastern half of the eastern quarter, ash-pits are distributed quite densely, 
which suggests that this part may have been for piling the everyday rub

bish of the palace quarter. It measures 17,000 sq m in area.
The western area is located at the southern edge of the lesser city, meas

uring about 16,000 sq m, where a lot of rammed-earth building founda
tions have been discovered through prospecting. Simple in shape, they are 
mostly square or rectangular in plan and are rather densely arranged, with 
ash-pits for rubbish remaining nearby. Judging by the rammed-earth house 
foundations, lime-surfaced floors and the burial conditions of the tomb 
owners in the contemporary cemetery, the western area may have been the 

dwelling quarter of the then lower aristocracy.
According to the remains discovered archaeologically, the eastern area 

consisted of the major buildings of rammed-earth in the large palace style. 
The western area belonged to the lower noblemen who must have directly 
served the masters of the palace quarter. In the southeast of the eastern area 
was a storage quarter comprising granaries of the lesser city. The cultural 
remains in the lesser city suggest that this was in fact the “administrative 
center” of the communities in the vicinity, which seems to embrace multi-
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ple settlements or settlement groups already having no common blood re
lationship.

The larger city of the middle phase was formed, on the whole, by ex
panding the early phase lesser city towards the south, west and south
west. Its southeast was attached with a lesser city. It has a sub-rectangu
lar plan and occupies 2,800,000 sq m in total, including the lesser city’s 
area of 100,000 sq m. The buildings of the palace quarter in the early 
phase lesser city must have continued to be used for the middle phase 
larger city. In the northwest of the middle phase lesser city is a contempo
rary large aristocratic graveyard, measuring about 10,000 sq m. To the 
south of the burial ground remains a sacrificial quarter, where excavation 
revealed the vestiges of a structure maybe with double functions, i.e. for 
“astronomical observation and calendar giving” as well as for sacrifice. 
In the southeast of the larger city is a relatively independent storage quar
ter, about 100 m long and 10 m wide. The granaries are mainly sub
square or sub-rectangular pits, measuring about 10 m on each side for the 
larger and about 5 m for the smaller, and 4-5 m in depth. The larger gra
naries belong to the early and middle Taosi culture. In other words, this 
storage quarter was used for both the early phase lesser city and the mid
dle phase larger one. In scale, the middle phase larger city much exceed
ed the early phase lesser one. In the lesser city of the middle phase larger 
city, archaeologists have discovered a large aristocratic graveyard and 
“ritual structure” for “astronomical observation and calendar giving.” 
These were absent in the early phase lesser city. Obviously the structure 
of the middle phase larger city was more complex than that of the early 
phase lesser city, and its cemetery for aristocracy was arranged closer to 
the city or just in its lesser city. The discovery of the structure for “astro
nomical observation and calendar giving” indicates that the owners of 
the palace quarter in the larger city already used “astronomy” to “serve” 
the numerous settlements or settlement groups under their administra
tion. Such “service” was carried out in material and spiritual aspects. The 
former was embodied in agricultural production, and the latter was re
flected in the palace owners’ “spiritual dominance” over the territory un
der their control.

The Taosi city site is the only “city” ruins consisting of the remains of
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both a larger city and a lesser one so far discovered in the archaeology of 
the late Neolithic Age across China. Archaeologists have discovered, in 
the city, building foundations of the palace quarter and remains of the 
storage quarter, and also the vestiges of a structure for “astronomical ob
servation and calendar giving”; and, in the suburbs, another large tomb 
and the whole aristocratic graveyard contemporary with the city site.6 
Moreover, it has also important academic value that the Taosi city site is 
compatible with the historical records on the location of Yao’s capital 

“Pingyang” of the “Five Emperors Age.”7
In 1956, archaeologists discovered the Gaocheng site in Dengfeng, 

Henan. In 1959, the Institute of Archaeology, Chinese Academy of Scienc
es, carried out selective survey and drilling at the locality.8 In 1977, the 

Henan Provincial Institute of Cultural Relics and other institutions car
ried out extensive excavation on the Wangchenggang city site of the Gao
cheng site.9 The ruins at Wangchenggang consist of two sub-city sites ly
ing side by side. The eastern one has largely been destroyed by floods, with 
only a small part of the southwestern corner remaining in situ. The west
ern one is in better condition, covering an area of about 10,000 sq m. 14C 

dating shows the Wangchenggang city site to go back to ca. 2050-1910 be 
(not calibrated by means of dendrochronological analysis),10 correspond
ing to the early stage of the text-recorded Xia Dynasty. Judging by its lo
cation, it must have been “the Yu capital Yangcheng” mentioned in histor
ical documents.11 As archaeological discoveries indicate, the site of East
ern Zhou “Yangcheng” is located to the east, adjacent to the 
Wangchenggang city site across the river. But it is generally believed in ac
ademic circles that, in comparison with other contemporary city sites, this 
site seems a bit too small for the ruins of Yu’s capital.12 Fortunately, in 
2002-2005, archaeologists again launched large-scale exploration on the 
site. It has been clarified that the site extends from the western bank of the 
Wudu River in the east to the Locus South of Bafang Village in the west, 
and from the south side of Wanglingjian in the north to the northern bank 
of the Yinghe River in the south. In size it occupies an area of 500,000 sq 
m, within which another “large city” was found to be about 300,000 sq 
m. This is so far one of the largest Longshan Culture city sites discovered 
in the Central Plains. It is dated to the late Henan Longshan culture (late
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Wangwan III culture). On the site are large rammed-earth building foun
dations, sacrificial pits and other vestiges, and the unearthed articles in
clude high-grade objects, such as jade and stone cong scepters and white 
pottery, thus the importance of the city is self-evident.13 The large city on 
the Wangchenggang site and the small city previously discovered on the 
Wangchenggang city site were built in the same period, and the latter was 
a part of the former, lying to the east of it. Some scholars believe that the 
latter was the location of the ancestral temple quarter while the former 
was the administrative center of the state. They infer that the two city sites 
are “the Yu capital Yangcheng” mentioned in literary records and sought 
after for a long time, i.e. the capital of the early Xia Dynasty.14

New accomplishments in chronological studies suggest that the Xinzhai 
site in Xinmi is a city site agreeing with the Erlitou site in date and quali
fying to be taken as a ruined city in scale and grade. The first to fourth 
phases of Erlitou culture are dated to 1750-1520 BC.15 The Xinzhai phase 
of the Xinzhai site, according to recent tests, ranges largely between 1830 

BC and 1680 BC, and, according to the estimation of Zhao Chunqing, di
rector of the excavation and study of the Xinzhai site, it dates to 1850- 
1750 BC, with the terminal point coinciding with Phase I (1750-1700 BC) 
of the Erlitou culture. This dating result reflects the chronological se
quence from the Xinzhai phase directly to the Erlitou culture.16 In 2002- 
2003, the Institute of Archaeology, CASS, and the Zhengzhou Municipal 
Institute of Cultural Relics and Archaeology carried out collaborative ex
cavation on the site and confirmed it to be a large city site defended origi
nally with an outer moat, a moat and an inner moat. It is roughly square 
in plan. In ancient times, the city took the Shuangji River as its natural de
fensive screen on the southern side, and was surrounded by the rammed- 
earth city-walls built on the eastern, northern and western sides in the 
Longshan Culture period and later ones rebuild on the old city wall re
mains in the Xinzhai phase. The area within the city measures 700,000 sq 
m. The outer moat is found to extend some 220 m north of the northern 
city-wall of Xinzhai phase, measuring 1,500 m long from the west to the 
east, 6-14 m wide from the north to the south and 3-4 m in depth. If the 
area between the outer moat and the northern city-wall is added, the 
Xinzhai phase city site reaches about 1,000,000 sq m in total area. On the
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eastern, western and northern sides of the central area of the city site is the 
inner moat, which encloses an area of about 60,000 sq m and, according to 
some scholars, demarcates the “inner city” of the Xinzhai phase. In the 
central area, a little to the north of the center, are the ruins of a large, shal
low-depression-style open-air building. Through successive excavations in 
2003-2005, it has been clarified to be a repeatedly used place for activities 
in the late Xinzhai phase, measuring 92.6 m long from west to east and 
14.5 m wide from north to south, and covering an area of more than 1,000 
sq m. In the light of historical documents, it can be identified as the “kan 

or “shan Hf” (sacrificial square).17 Some researchers believe, based on 

related textual records, that the Xinzhai city site may be the remains of Xia 
Qi’s dwelling place.18 In my opinion, this is hardly true because Xia Qi was 
the king of the early stage of the Xia Dynasty that, as the Xia-Shang-Zhou 
chronology project concluded, dates from 2070-1600 BC while the Xinzhai 
city site, as above mentioned, goes back to ca. 1850-1750 BC.19 At present, 
the task for scholars is mainly to clarify whether the Xinzhai city site is the 
remains of the Xia capital rather than studying the problem of which king 
made this place the capital. Judging by available archaeological data, I 
think it is inappropriate to give a positive or negative answer at present; the 
issue calls for further archaeological study.

II
RECENT ARCHAEOLOGICAL 

DISCOVERIES RELATEDTOTHE CAPITALS 
OFTHE THREE DYNASTIES

In recent years, the Erlitou Archaeological Team of the Institute of Ar
chaeology, CASS, carried out large-scale archaeological survey, prospect
ing and excavation on the Erlitou site. Based on newly obtained field-ar
chaeological data, archaeologists state that the site covers an area of 
3,000,000 sq m, which is 2,400 m in maximum length from west to east 
and 1,900 m in maximum width from north to south. This size is rather 
different from the data on the Erlitou site’s area previously or recently 
published, differing by even one or two times.20 For capital sites, it is the 

most important academic task to clarify, first of all, their temporal and
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spatial conditions. The central area of the Erlitou site is situated roughly 
from the site’s southeast to the center, the location of the palace and ances
tral temple, bronze foundry, jade and stone working and sacrificial and 
noblemen living quarters. The palace and ancestral temple quarter is main
ly in the southeast, where large rammed-earth building foundations have 
been discovered in several plots, including archaeologically excavated pal
ace sites. The palace-city walls were built in the late phase. They enclosed 
a rectangular area 359-378 m long from north to south, 292-295 m wide 
from west to east and 108,000 sq m in total size. Outside the walls, exca
vation revealed traces of wide roads intersecting each other at right angles. 
To the south of the palace-city are the ruins of large-scale turquoise work
shops. In the palace-city’s periphery are the remains of medium-sized and 
small rammed-earth building foundations, which must have belonged to 
aristocratic living quarters, and near them are medium-sized tombs. About 
200 m south of the palace quarter, a wide plot of bronze foundry remains 
was found to be more than 10,000 sq m in area; it may have been sur
rounded by a ditch. The sacrificial quarter is to the north of the palace 
quarter. It consists mainly of circular surface buildings, rectangular semi
subterranean ones and tombs near them, and covers an area 200-300 m 
long. The west and north of Erlitou site constitute a commoners’ living 
quarter. In the east and the west are remains of bone artifact and pottery 
making workshops respectively. As regards unearthed objects, so far the 
Erlitou site has yielded numerous high-grade ritual articles, such as bronze 
jue tripod goblets, jia pots and other vessels and weapons for ceremonies, 
jade yue battle-axes and zhang scepters, dragon-shaped objects and 
plaques made of turquoise, and other precious stone artifacts.21 The pal
ace-city, palace and ancestral temple buildings and bronze ritual articles 
discovered on the Erlitou site are all the earliest among the cultural relics 
of the same types. It is generally recognized in academic circles that the 

site is left over from the capital of the middle and late Xia Dynasty. How
ever, results of recent 14C-dating show that the late Erlitou site might have 
entered the chronological frame of the Shang Dynasty. If the dates are not 
wrong, the site may have lost its position as a ruined capital in its late 

phase.
The Shang city site at Yanzhi is adjacent to the Erlitou site, on the
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northern bank of the Luohe River in northwestern Yanshi City, and con
sists of the ruins of an outer city and a palace-city. The outer city remains 
fall into two phases. The early outer city (or “lesser city” as the discover
ers call it) is smaller in size, 1100 m long from north to south, 740 m wide 
from west to east, and 810,000 sq m in area. The late one (or “larger city” 
as the excavators call it) was built by expanding the early outer city and 
measures 1240 m from the west to the east (as the northern city-wall 
shows), 1710 m from the north to the south (as the western wall shows), 
and 5500 m in circumference, covering an area of about 2 sq km. Outside 
the city walls is a moat. Five city-gate sites were discovered in the city 
walls, i.e. two gates in either of the western and eastern walls and one in 
the northern wall. Of the three which have been archaeologically excavat
ed, all have only one single passageway. The outer city of Shang Yanshi 
city is the earliest one among the ancient capital sites so far discovered 
across China. The palace-city is in the south of the outer city and has a 
roughly rectangular plan, measuring 190-200 m long for the northern 
and southern walls and 180-185 m for the western and eastern ones. It 
was expanded in the course of its functioning and reached a maximum 
area of over 45,000 sq m. A single-passageway palace gate has been dis
covered in the southern palace-city wall. Through an overall excavation 
on the palace-city site, archaeologists have revealed the foundations of 
some dozen palaces and ancestral temple buildings varying in date. In the 
northern palace-city, excavators discovered remains of stone pools and 
channels, and between them and palaces is a sacrificial place. In the north 
of the outer city are the remains of commoners’ dwellings and handicraft 
workshops.22 We notice that, compared with the Shang Yanshi city site, 
the Erlitou site is two times as large as it in area but earlier in date, which 

must contain very important information and calls for special attention in 
future excavation and study.

Another Shang city site is at Zhengzhou. It measures about 1700 m 
from west to east, about 1870 m from north to south, 6969 m long in cir

cumference, and three sq km in area. Remains of a moat have been discov
ered in its southeast and northwest. In the northeastern city site are quan
tities of large rammed-earth building foundations, covering an area about 
750 m long and about 500 m wide and suggesting the existence of the pal
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ace and ancestral temple quarter of the city in this part. Outside this area, 
excavation revealed vestiges of rammed-earth walls and a ditch, which, as 
the discoverers believe, may have been left over from the palace-city walls 
and moat that surrounded the palace and ancestral temple quarter. Near 
the inner side of the city-walls and outside them are the foundations of 
commoners’ dwellings. Traces of numerous workshops for bronze casting, 
pottery making and bone-artifact production are distributed beyond the 
southern, northern and western sides of the city site. In the area from the 
southeastern to the southwestern corners, a remaining rammed-earth wall 
was discovered to be 3425 m in length, generally believed to represent a 
wall of the outer city of the Shang Zhengzhou city. But this point of view 
needs support from still more archaeological discoveries and research find
ings.23

The Zhu Shu Ji Nian (Bamboo Annals) quoted in the “Zheng
Yi” JEX of the Shi Ji: “Yin Benji” (Historical Records: “Ba
sic Annals of the Yin”) records that “there were 253 years from Pan Geng’s 
moving to Yin to Zhou’s (H) fall, and the capital was not moved in this 
period.” The Ji Zhong Guwen (Classics from the Ji Tomb) quot
ed in the “Suo Yin” of the Shi Ji: “Xiang Yu Benji”
(Historical Records: “Basic Annals of Xiang Yu”) says: “Pan Geng moved 
from Yan to Beimeng, i.e. Yinxu 30 li north of Ye District.” The Shi Ji: 
“Xiang Yu Benji” records that “Xiang Yu made an appointment [with 
Zhang Han] at Yinxu to the south of the Huan River.” “Yinxu” means 
the Yin Ruins, so Ying Shao says in the “Ji Jie” of the Shi Ji: “Xiang 
Yu Benji:” “The Huan River runs in Tangyin. The Yin Ruins was the cap
ital of the Yin in ancient times.” Scholars have long believed that the Yin 
Ruins are on the southern bank of the Huan River in Anyang and consti
tute the capital site of the late Shang period. The palace and ancestral tem
ple quarter is at Xiaotun Village on the southern bank of Huan River; on 
the western and southern sides of this quarter are ditches 1050 and 650 m 
long respectively, while the northern and eastern sides border on the Huan 
River.24 Recently archaeologists again made new discoveries at Xiaotun. 
Excavated traces suggest that “the large ash-ditch in Locus West of Xiao
tun was not only for defensive use; in a certain period, some of its sections 
may have been sacrificial areas or pools of the palace and ancestral temple
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quarter, and at the same time functioned for demarcation.” In addition, to 
the west of the “wide ash-ditch,” i.e. outside the previously revealed pal
ace and ancestral temple quarter at Xiaotun, excavators discovered large 
rammed-earth building foundations. This indicates that, on one hand, the 
“wide ash-ditch” may not have been a boundary of the palace and ances
tral temple quarter; on the other hand, this quarter may have been larger 
than previously known. In 2004, remains of a Yin period pool were dis
covered to the west of the quarter; it is no less than 45,000 sq m in area25. 
Concerning the layout of the whole Xiaotun palace and ancestral temple 
quarter and the form of each building in it, the recently obtained new dis
coveries and research results are quite different from the previously pub
lished archaeological data and research findings in this respect. In some 
cases, this is due to the historical limitation of academic development, and 
calls for understanding and analyzing previous archaeological data and 
research conclusions by means of new theories and methods so as to fur
ther the study of this problem. Within the Yinxu site, there also remain 
bronze casting, pottery making, bone-artifact production, jade working 
and other handicraft workshops, as well as commoners’ dwellings and 
cemeteries. At Houjiazhuang and Wuguan Village on the northern bank 
of the Huan River is a royal burial ground.

Moreover, on the northern bank of the Huan River, archaeologists re
cently discovered a capital site earlier than the palace and ancestral temple 
quarter at Xiaotun, namely the Shang period Huanbei city site. It may 
have been the early Yin capital site from the time of “Pan Geng’s moving 
to Yin” to the beginning of Wu Ding’s reign or the early site of Yinxu as 
the capital. The site is roughly square in plan, 2100-2200 m long on each 
side, covering an area of 4,700,000 sq m. A little south of its center, an ex
tensive plot of rammed-earth house foundations was found to be the re
mains of dense and orderly building complexes. Some foundations are 
large in scale, such as the archaeologically excavated No. 1 palace site 
reaching 16,000 sq m in area.26

The ruined capital of the Western Zhou, i.e. the Feng-Hao site in 
Chang’an, Shaanxi, is located on the two banks of the Feng River, to the 
southwest of Xi’an City, and covers an area of about 10 sq km, where 
quantities of rammed-earth building foundations and tombs have been dis-
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covered. Round Keshengzhuang and Mawangzhuang on the western river- 
bank, prospecting by drilling revealed 14 such foundations;27 and some 
dozen were recorded on the eastern bank, also within the site.28 As the 
above discoveries are largely obtained through surveys, it is difficult to 
make deep going and comprehensive studies of the function of the rammed- 
earth buildings, and the study of the layout of the site, the form of its pal
ace and ancestral temple buildings and other important academic problems 
should rely on the accumulation of field-archaeological data in the future. 
The Zhou people originated at the Zhouyuan site (or the Large Zhouyuan 
site as it is generally called, including the Zhougongmiao site), where im
portant Western Zhou palace buildings have been discovered in a large 
quantity. But this site is not a “genuine” capital site because there had nev
er been a capital in the Western Zhou; it was only the “native place” of the 
ancestors of the Western Zhou royal family. Despite the case, I believe that 
the large rammed-earth building foundations archaeologically discovered 
on the Zhouyuan site have important academic significance as references 
for the study of palace architecture in the Zhou period.29

According to historical documents, the Western Zhou Dynasty had its 
secondary capital in Luoyang.30 But the exact location, boundaries and 
form of this capital still remain unclear and call for further archaeological 
work in the future.

On most of the above capital sites, archaeologists have discovered re
mains of large-scale palaces and ancestral temple buildings and sacrificial 
vestiges, and some of them have yielded traces of bronze casting and jade 
and stone working places, as well as wide royal burial grounds or aristo
cratic tombs. The recently excavated palace-city site (with palace and an
cestral temple building foundations) and sacrificial remains on the Henan 
Yanshi Erlitou site, outer city and palace-city sites of the Shang Yanshi city 
(along with their palace and ancestral temple sites, sacrificial vestiges and 
pool and ditch remains), wall remains and palace and ancestral temple 
vestiges of the Shang Zhengzhou city and ruins of palace and ancestral 
temple buildings of the Shang Huanbei city at Yinxu in Anyang provided 
valuable scientific material for studying the layout and form of these capi
tal sites and the social changes they reflect.

The prospecting and excavation of the palace-city site (along with a
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great many palace and ancestral temple building foundations) on the Erl i- 
tou site changed the previous understanding that the Erlitou site had palac
es and ancestral temple buildings but no palace walls, and the palace-city 
site on the Erlitou site has been revealed as the earliest palace-city remains 
among the ruined ancient capitals known so far in China. The prospecting 
results of the official-controlled craft workshop quarter on the Erlitou site 
reflect the then capital’s character that “its handicraft production was or
ganized by officials.” Within the Shang Yanshi city, the foundations of pal
aces and ancestral temple buildings in the palace-city have all been re
vealed. The discovery of sacrificial and park pool areas there furnished ex
tremely valuable archaeological evidence for investigating the layout of the 
palace-city. For the Shang Huanbei city, the discovery of its site and the ex
cavation of the No. 1 palace building foundation in it, as well as the exca
vation and further study of the Xiaotun palace and ancestral temple build
ing foundations on the Yin Ruins, provided important archaeological data 
for revealing the architectural layout and form of Yinxu. On the Zhouyuan 
site, the excavation of the Yuntang ritual building foundations, along with 
the No. 1 large building foundation at Majiazhuang within the site of Qin 
State Yongcheng City of the Spring-and-Autumn period and the ritual 
building site in the southern suburb of Elan period Chang’an City, provid
ed very important evidence for inquiring into the ancestral temple build
ings of early capitals. The above discoveries related to capitals of the Three 
Dynasties period are of extremely important value for studying the politi
cal character of early capitals in ancient China.

Ill
NEW IDEAS ON THE CURRENT ARCHAEOLOGY 

OF EARLY CAPITALS IN ANCIENT CHINA
The significance of current work on this archaeological subject for the 
study of the formation of ancient civilization has been a subject of discus
sion by many scholars. In my opinion, the formation of ancient civilization 
is a subject belonging to the field of politics, and, essentially, a problem of 
researching into when and how human society entered the “state age” 
from “prehistoric times.” At the taxonomical level of disciplinary research,
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it belongs to the field of history. But in terms of historical science in the 
narrow sense - historiography - this period had no contemporary “liter
ary” documents. In terms of historical sciences in the broad sense, archae
ology as one of their disciplines reasonably acts as the main discipline for 
studying the development history of ancient civilization because its study 
objective is material remains of human society. It is vital to select the most 
closely related, historical-essence-reflecting, serviceable and feasible “ma
terial carriers” of the formation history of ancient civilization. These “ma
terial carriers,” as summed up by scholars, were the “elements” for form
ing ancient civilization, including mainly the city, writing and metal ob

jects, and also the royal tomb and ritual institution as recently supposed in 
academic circles. It is also difficult to a certain extent to define these “ele
ments,” and among scholars there are still no unanimous understanding 
and scientific standards of definition for the basic connotations and main 
criteria of each “element.” Of course, this is normal in academic research. 
In terms of the development history of science, “unanimous understand
ing” is relative and temporal, and the scientific definition of the connota
tion of academic terms also changes with the development of learning. 
However, these changes in development are different in stage. The devel
opmental courses and changes of the elements of various ancient civiliza

tions were not identical. There were internal, necessary, organic connec
tions between different “elements.” These “elements” differed from each 
other in the role they played in the formation of ancient civilization. 
Among them the “city” or the “capital” was the administrative and ruling 
center in the territory controlled by the “chiefdom” or “kingdom”. There
fore, to research into social-form changes that belong to the field of polit

ical history, the “city” and “capital” are the most representative, most 
serviceable, most important “elements.”

Following the understanding of the importance of archaeology of ear
ly capitals in ancient China to academic studies, the key step is to clarify 
the history of the city’s rise and development by means of archaeology. 
The investigation and revelation of this historical course requires research
ing into the formation of ancient civilization and the rise of the state as a 
developmental process with the method of “seeking for the larger from the 
smaller.” The capital was developed from the “city,” which in turn origi-
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nated from the prehistoric settlement. The course from the prehistoric 
“settlement” to the “city” and then to the early capital in fact reflected the 
historical development and change of social form from prehistoric times to 
the age of “multitudinous states” (“chiefdoms” or “local states”) and then 
to the “kingdom” age.

In recent years, the field archaeology of early capitals in ancient China 
has made important advances and even breakthroughs in some respects. 
Meanwhile, this subject along with the application of natural science and 
techniques has encountered great, unprecedented challenges. For exam
ple, the late phase of the Erlitou site and Erlitou culture, judging by the l4C 
data of the site and the culture (1750-1520 BC) and the date of Xia Dy

nasty (2070-1600 BC) worked out by the Xia-Shang-Zhou chronology 
project, had already entered the early stage of the Shang Dynasty, and just 
at that time, the Erlitou site presents a scene of launching immense con
struction projects, which included a palace-city with palace and ancestral 
temple building-complexes. If the scientific quality of the recent archaeo
logical discoveries and dating data of the Erlitou site are beyond any 
doubt, then their challenges will call not only for a new understanding of 
the relationship between the Erlitou culture and the Xia culture and that 
between the archaeological culture and the “dynastic culture” or “king
dom culture,” but also for a reconsideration of the relationship of the late 
Erlitou culture capital site to the early Shang period capital sites at Yanshi 
and Zhengzhou. The clarification of the above-mentioned relationships 
will be the foundation for furthering archaeological fieldwork on these 

city sites. Its root solution should rely on the discovery of new field-ar
chaeological data and, of course, the re-examination of research methods 
and theories. The too wide divergences between researchers of these prob
lems actually reflect, on one hand, the shortage of data for research and, 
on the other, the difference in methodological manner and theoretical 
foundation.

Disciplines are established according to human subjective classification 
for understanding the objective world. In addition to the scientificness, ne
cessity and feasibility of disciplines as tools of understanding the objective 
world, we should notice their limitation for studies of the objective world. 
Such insoluble limitation exists also in archaeology as a means of research
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ing into human history. Some problems should be solved with archaeolo
gy; others are beyond its ability. Archaeologists must cooperate with ex
perts in other disciplines since all interdisciplinary research requires mu
tual collaboration, understanding, support and learning. For the current 
chronological study in the archaeology of ancient Chinese capitals, ar
chaeologists should pay special attention to working closely with natural 

scientists.
To understand the development history of early capitals in ancient Chi

na, it is necessary to clarify the connotation of the city, the forerunner of 
the capital. The city was classified from the yz & and the settlement. They 
were characterized by different spatial scopes, forms and connotations, 
which as material features should be solved by field archaeology. How to 
solve these problems for field archaeology? This is a difficult issue facing 
archaeologists. However, in terms of available archaeological accumula
tions, we already have the conditions on the whole. Concerning the differ
ences between the “city,” the “yz” and the “settlement,” the main difficult 
is the division of the “city” from the “yz.” According to textural records, 
one of their divisions is presence or absence of the “ancestral temple.” 
Therefore, to clarify archaeologically the difference of the palace from the 
ancestral temple is the key for the definition of the “yz” and the “city.” For 
the early developmental course of ancient civilization, it is also difficult to 
divide the “capital” of the kingdom from the “city” standing out among 
its counterparts for its larger scale, richer connotation and more impor
tant function. It needs the combination of archaeology with historiogra

phy and the utilization of the temporal and spatial frames kept in ancient 
historical records; and archaeology itself should also put forward the pat
tern of early capitals in ancient China and its material carriers by follow
ing the scientific law of seeking for the unknown from the known.

NOTES
1. The stele erected in 2005 in front of the office of the Erlitou Archaeological Team, Insti-
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tute of Archaeology, CASS, is inscribed with “The First Royal Capital in China.”
2. Qiu Shihua et al. Guanyu Erlitou Wenhua de Niandai Wenti iAiłATj!.
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URBANIZATION 
IN SWEDEN 0-1700 AD

AN OVERVIEW

By Lars Ersgård
(Archaeological Excavations Department, National Heritage Board)

The aim of this article is to give an short overview of urbanization in Swe
den during the Iron Age, the Middle Ages and early modern times (0-1700 
AD). In the article a broad and simple definition of the concept of urbani
zation is used: the emergence of places in the landscape to which central so
cietal functions are connected and which are characterized by a special 

type of settlement.
This definition of urbanization includes not only the legally defined cit

ies from historical times but also the large amount of central places from 
the Iron Age which can be studied only through the archaeological re
mains. In this overview three main phases in the urbanization process 
have been recognized:

• The central places of the Iron Age 0-1000 AD
• The medieval towns 1000-1500 AD
• The towns of early modern times 1500-1700

The aim here is not to describe all the central places or towns of the three 
phases. The main characteristics of each phase will be summarized and il
lustrated with a few representative places.

THE CENTRAL PLACES 
OFTHE IRON AGE 0-1000 AD

During the Iron Age a great many central places were founded within the 
boundaries of present-day Sweden (fig. 1). As a whole they show no uni
formity of character or duration. Several places emerge during the 8th
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Fig. 1. Important Iron Age central places in Northern Europe.

century AD. They are mostly located along the coasts, and the establish
ment of those places has been associated with the growth of long-distance 
trade. One of the most well-known is Birka on the island of Björkö in Lake 
Mälaren (fig. 2).

Birka arose about 750 AD and existed to the end of the 10th century. 
The main elements of Birka are a large settlement area (the Black Earth), 
a rampart enclosing the settlement by the sea, many large cemeteries out
side the rampart, a hillfort and some harbors (fig. 3). Earlier archaeologi
cal excavations in the Black Earth have revealed remains of a regulated 
settlement and extensive traces of handicraft, bronze-casting, smith-work, 
comb-making etc.

Another important central place is Uppåkra in the southern part of Swe
den. Unlike Birka, this place has an inland location. Moreover, Uppåkra
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Fig. 2. Birka on the island of Björkö in Lake Mälaren from the air. The white star in
dicates the location of the central place. (Photo: Norrman, J. RAÄ)

had a much longer duration, from the year 0 up to the end of the 10th cen
tury, almost a thousand years. Uppåkra is characterized by a vast area 
with cultural layers, of about 1 kilometer in length and 500 meters in 
width (fig. 4). Within this smaller areas are discernible where the cultural 
layer is extremely thick, up to 2 meters. By systematic detector surveys a 
huge amount of artifacts of precious metals have been found in the top lay
ers. A structure of great interest is a ceremonial building which has been 
excavated in its entirety. Under one the floor layers in this building two 
vessels were found, one of which was made of glass, the other of bronze, 
wound with ribbons of gold and silver. This find was interpreted as a vo
tive offering. Several gold figure foils were found in the ceremonial build
ing. A gold figure foil is a thin sheet of gold, not more than 1 cm in length 
and covered by ritual fertility motifs. These objects are supposed to have 
played an important role in the ritual acts that took place in the building.

Places like Birka and Uppåkra have been the subject of extensive dis
cussions. A crucial question concerns the primary role they might have 
played in Iron Age society. Are they primarily to be looked upon as trad

ing places or as centers of a pagan cult? Or were both functions of equal 
importance?
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Fig. 3. Part of the large grave-field “Hemlanden” northeast of the settlement area in 
Birka. (Photo: Lundberg, B.A. RAÄ)

Another problem concerns the interpretation of the wealth of precious 
metal objects in the cultural layers of Birka and Uppåkra. Are these objects 
to be interpreted as expressions of economic activities like trade and hand
icraft, or should we primarily consider them in a symbolic-mental perspec
tive? Finally, an important question is why Birka and Uppåkra, together 
with a lot of other central places, were abandoned at about the same time, 
that is, at the end of the 10th century. Both Birka and Uppåkra were suc
ceeded by new central places, Birka by the city of Sigtuna and Uppåkra by 
the city of Lund. Both Lund and Sigtuna are located in the neighborhood 
of the older central place. Are the reasons for this change above all of an 
economic, topographic or ideological character?

THE MEDIEVAL TOWNS 1000-1500 AD
The last decades of the 10th century mark the beginning of the phase of 
medieval urbanization (1000—1550 AD). Several urban places are founded 
during this phase in the southern parts of Scandinavia (fig. 5). Almost all 
of them attained legal status as towns. The great expansion of medieval 
towns took place during the 13th and 14th centuries. Common for almost
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Fig. 5. Scandinavian towns founded during the Middle Ages 1000-1S00 AD (map 
from Andrén 1989).

all of these urban places is that, unlike the central places of the Iron Age, 
they still exist as towns.

The rise of the medieval towns is a part of a greater change of society 
which at the same time means the rise of an early state formation, the tran
sition to a new religion - Christianity - and the establishment of Western 
European written culture. The medieval towns would function as political 
bases for feudal royal power and as centers for trade and handicraft.

The ecclesiastical institutions constitute an important cultural element 
in the medieval towns. During the first part of the Middle Ages (1000-1350
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Fig. 7. Map of Sigtuna in the 13th century. (from Tesch 2000)

Fig. 8. Aerial view of medieval Visby. The photograph shows the medieval network 
of streets and five of the medieval churches. Four of them have been ruins since the 
16th century. In the upper right corner a part of the city wall is visible. (Photo: Norr
man, J. RAÄ)
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AD) several churches can be founded in one single town. Thus, not only 
political and economic functions were concentrated in the towns; they 
were also religious central places in a manifest way.

Lund, in the south of Sweden, was one of the most important towns in 
Scandinavia. This town was founded, as mentioned above, at the end of 
the 10th century and already during the 11th century it had numerous ec
clesiastical institutions (fig. 6). In 1103 the town becomes the archbishop’s 
see for all Scandinavia. In Lund no less than 27 churches were erected. 
The most important of these is the cathedral, located in the middle of the 
town, which was built during the 12th century.

Sigtuna by Lake Mälaren in central Sweden was founded at about the 
same time as Lund, that is, at the end of the 10th century. Its street plan 
differs quite a lot from that of Lund but even in Sigtuna the presence of ec
clesiastical institutions is very obvious (fig 7).

The town of Visby is located on the island of Gotland in the middle of 
the Baltic. This town became one the most important trade centers in this 
part of Europe during the early Middle Ages. A contributory reason for 
this is the location of Gotland on the important trade route through the 
Baltic. Visby is characterized by an extensive cultural expansion during 
the 13th century. The magnificent city wall, a large number of churches 
and several secular stone houses were built during this time. In the 14th 
century Visby successively lost its mercantile importance (fig. 8).

The medieval towns in Scandinavia are generally rich in archaeological 
remains thanks to the occurrence of often very thick cultural layers. The 
accumulation of layers was extremely vigorous during the early Middle 
Ages (1000-1300 AD). The cultural layers of central Lund are often more 
than 4 meters in thickness during this time. After 1350 there is a signifi
cant decrease in the accumulation of layers, a phenomenon which can be 
observed in most of the medieval towns. This reflects a major cultural 
change which, among other things, meant a new way of living in the me
dieval town and new attitudes to waste. The towns of the later Middle 
Ages (1350-1550 AD) are characterized by thin cultural layers and do 
therefore not contain archaeological remains as rich as in the towns of the 
early Middle Ages.
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Fig. 9. Scandinavian towns founded in the 16th and 17th centuries 
(black dots) (after Andrén 1989).

THE TOWNS OF EARLY 
MODERN TIMES 1500-1700 AD

The urbanization at the beginning of the modern period, that is, the 16th 
and the 17th centuries, differs in many ways from medieval urbanization. 
Towns were now founded in quite new regions, for example, the northern 
parts of Sweden (fig. 9). This region is characterized by vast wooded areas 
(the taiga) which never saw any towns during the Middle Ages. Urbanization 
could now take place thanks to a strong royal power with new possibilities 
to concentrate different kind of resources in these northern regions.

Kristianstad in the southern part of Sweden can serve as an example of 
the new kind of towns founded at the beginning of early modern times. 
This town, founded in 1614 AD, has a geometrical street plan which is
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laid out as a complete design already in the foundation phase. Typical of 
many of the towns during early modern times is the presence of advanced 
military fortifications. Kristianstad with its ramparts and bastions is as 
much a fortress as a town.
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ARCHAEOLOGICAL 
RESEARCH ON THE SETTLEMENT 

PATTERNS OF THE ERLITOU 
SITE AND ITS PERIPHERY

By Xu Hong
(Institute of Archaeology, Chinese Academy of Social Sciences, Beijing)

The Erlitou site1 is a super-large-scale settlement in the Yiluo basin which 
has long been regarded as the heartland of early Chinese civilization. At 
least ten dynasties since the Eastern Zhou established their capitals in the 
basin. The main cultural remains in the Erlitou site belong to the Erlitou 
culture, dating from 1800 BC to 1500 BC.

The continual excavation at Erlitou since 1959 has yielded extremely 
rich cultural remains including the earliest grouped large-scale palace 
structures, the earliest palatial town, the earliest ritual bronze assemblage, 
the earliest bronze-casting and turquoise artifacts workshops in China, 
which shed new light on early urbanism in East Asia. The Erlitou culture 
period is further divided into four successive phases, based on changes of 
ceramic style.2 Erlitou was the largest among all its contemporary cities in 
China and East Asia; the Erlitou culture represented by it was the earliest 
“core culture” in East Asia. Because of its spatial and temporal correlation 
with the Xia or Shang dynasty recorded in ancient texts, the Erlitou site 
and Erlitou culture were linked with the early dynasty civilization of an
cient China by archaeologists and historians.

In recent years, to explore the course of social complexity in central 
China, we concentrated on the plan of the Erlitou site, especially its core 
area.3 The Erlitou site and Erlitou culture assume a significant role in the 
study of the formation of Chinese civilization and the early state. The his
torical significance of this dynastic capital cannot be fully comprehended
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without the natural and socio-historical context of the Erlitou site. A study 
of the settlement pattern and its evolution as well as the human environment 
of the preceding and subsequent periods will provide a key to the question 
of social evolution in central China. These observations give rise to the 
project “Archaeological Survey and Settlement Pattern Research in the 
Yiluo Basin”. The Erlitou Working Team of the Institute of Archaeo logy, 
CASS, is in charge of the large-scale systematic surveys in this region4. 
Through the approaches integrating the systematic regional survey in the 
peripheral area with the prospecting and excavation in Erlitou, as the major 
center in this area, we have rapidly gained much valuable information about 
the settlement patterns, social structure and the relationship of human be
havior with the natural environment in core areas of the early states.

THE EXPLORATION OF 
THE LAYOUT OFTHE ERLITOU SITE

THE STRATEGIES AND COURSE OF FIELDWORK 
Since 1999, our fieldwork strategies shifted from an emphasis on ceramic 
typology to focus on the spatial pattern and developmental processes of 

the site, especially the layout of the core area.
In autumn of 1999 and spring of 2000, we first carried out a thorough 

survey and mapping of the areas that modern village buildings occupy 
within the territory of the Erlitou site, and for the first time undertook a 
systematic coring of the peripheral and neighboring areas.

We have fixed the eastern, southern, and western border of the Erlitou 
site rather precisely. These data allow us to outline the layout of the site. 
In general we may identify the core area and the general residential area.

In the autumn of 2001, we carried out a large-scale coring in the core 
area located at the southeastern and central section of the site, and discov
ered a road network in the core area of the Erlitou site. At the same time, 
we did an extensive excavation in the eastern part of the palatial complex, 
exposing a cluster of magnificent rammed-earth foundations, and uncov
ered the layout of this complex and the process of modification. From 
spring of 2003 through spring of 2004, we discovered the enclosing walls 
of the palatial complex and the road network outside it5.
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The discovery of the palatial town walls was a result of our logical 
thinking. From the perspective of development of urbanization in early 
China, I believe that, as the royal forbidden area, the palatial zone should 
be fortified instead of wide open. The subsequent coring work indicates 
that immediately to the east of Foundation No. 2, which is in the eastern 
part of the palatial complex, runs a north-south road, with neither wall 
nor moat in the intermediate space. This suggests to us that the eastern 
wall of Foundation No. 2 may have functioned as the eastern wall of the 
palatial complex if there is an enclosure in this zone. Then, we traced the 
known eastern wall northward and southward, to find that the wall in
deed extends in both directions, which confirms our supposition that 
Foundation No. 2 was built upon the eastern wall of the palatial town.

During 2004 and 2005, a turquoise manufacture area and outside 
walled enclosure were found to the south of the palatial zone6.

FINDINGS AND RECONSTRUCTION 
OF SETTLEMENT PATTERNS ON THE SITE

Based on prospecting and excavation data accumulated in the past more 
than forty years, we can now reconstruct the general plan of the Erlitou 
site, to observe the urban center changing in size through time, from rise 

to fall.
Recent prospecting7 indicates that Erlitou is about 300 ha in its residu

al area. The present territory of the Erlitou site terminates at the bed of the 
Luo River in the north (N 34° 42' 23"), along the eastern boundary of the 
Gedangtou village (E 112° 4T 55") in the east, at the southern edge of the 
Sijiaolou village (N 34° 4T 10"), and at the Beixu village in the west (E 
112° 40' 16"). The site extends from northwest to southeast, 2400 m long 
and 1900 m wide at the greatest points (Fig. 1). It sits at the sea-level height 
119-121 m, the elevated terrace in its southeastern and eastern areas, at the 
height 117-118 m in the peripheral areas (further east, further south).

Erlitou was first occupied by small groups of Neolithic settlers in the 
late Yangshao and early Longshan periods. The remains of these stages 
are concentrated on terraces near the ancient course of Yiluo River. There 
was a 500-year gap between the Neolithic (early Longshan) and Erlitou 

occupations of the site.
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Fig. 1. Illustration of the Erlitou site.

The initial development of Erlitou during Phase 1 of the Erlitou culture 
was unlikely to have relied only on natural indigenous population growth 
at the site, but rather was the result of migration of population from else
where. Cultural deposits from this stage have been found with a dimen
sion of more than 100 ha, even though it is unclear whether they represent
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a large-scale settlement or a cluster of several settlements. It was associat
ed with several types of artifacts, such as bronze, ivory, turquoise and 
white pottery objects, which are of high status, as well as inscribed signs. 
In either case, the site already differs from contemporary settlements in 
size and population density. We thus tend to believe that in its Phase 1 Er- 
litou appears to have become an urban site, probably a regional center.

The process of real urbanization began at Erlitou in Phase 2, and 
reached its peak in Phases 3-4, and there are clear signs of decline at the 
site during the early Erligang period. During the flourishing stages of the 
Erlitou culture, the palatial complex lasted more than 200 years, and 
stratigraphies show that many early features were disturbed by later ones. 
By the Late Erligang period, the site had become an ordinary village, 
which measures about 30 ha, before being completely abandoned.

During the course of its development, Erlitou appears to be partitioned 
into several sections with specialized functions. The core area embraces a 
palatial complex (Fig. 2), a walled area for the production of prestige 
goods, a ritual activity area, several residential quarters and burial clusters 
of the elite. Among them, the palatial complex occupies an area of more 
than 12 ha, enclosed by four crisscrossing roads. It turned into a walled 
complex (10.8 ha) in the late phases (3-4). Large-scale rammed earth 
foundations are found only in this complex. Elite residential quarters are 
located around the palatial complex. Medium- and small-scale building 
foundations have been discovered in these areas. Elite burials accompany 
the foundations. They are nevertheless concentrated to the northeast and 

the north of the palatial complex (Fig. 3).
The general residential area is located in the western and northern ar

eas of the site. Here there are common small above-ground and semi-un
derground buildings, as well as small-scale burials associated with pottery 
vessels. In the past the western area has been relatively under-investigated. 
In autumn of 1999, we performed intensive coring here. In general cultur
al layers are not considerable, and subject to disturbance by the cultural 
activities of later periods.

We have discovered four crisscrossing roads outside the palatial com
plex. The four roads parallel the four enclosing walls of palatial town 
and foundations, kept in use from the early phase to the late phases of the
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Fig. 2. The excavation of the palatial complex.

Erlitou culture (Phases 2-4), measuring more than 10-20 m wide (Fig. 
4).8

On the early road to the south of the palatial complex are two parallel 
wheel tracks dating to Erlitou Phase 2 (Fig. 5). The two tracks are 1 m 
apart, thus it is clear that these were not made by carriages driven by hors
es. This discovery indicates that at the latest during the earlier Erlitou pe
riod (not later than 1700 BC), the people in northern China had used 
wheeled vehicles.

The palatial town assumes a roughly longitudinal rectangle in plan 
(Fig. 6); the enclosing walls (Fig. 7) were erected immediately inside the 
four roads described above. The four walls of the palatial town are rather 
poorly preserved. Only the northeastern corner is preserved, being built at 
right angles. Their reconstructed lengths, in east-west-south-north order, 
are 378, 359, 295, 292 m respectively, and enclose an area of 10.8 ha. The 
palatial town walls were built between Phase 2 and Phase 3, and kept in 
function till the end of Phase 4 of the Erlitou culture9.
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Fig. 3. TFe core area in the Erlitou site.

The four roads and the palatial town walls envelop a great many palatial 
foundations. Among the 30 rammed-earth structures discovered by coring 
in the 1970s, the five largest ones are located in this zone. More than 10 
large-scale palatial foundations have been excavated in the palatial area, 
dating to Phases 2-4 of the Erlitou culture.
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Fig. 4. The road outside the northern wall of the palatial town.

The recent excavations have revealed that the rammed-earth structure 
of Erlitou Phase 2, which lies underneath Foundation No. 2, discovered in 
1970s, was a large-scale complex foundation with multiple courtyards 
(Foundation No. 3). In the middle and southern courtyards are several 
rows of rich elite burials (Fig. 8), contemporary with Foundation No. 3. We 
have excavated five of them. They are all pit burials, with bronzes, jades, 
lacquer wares, white pottery (Fig. 9), proto-porcelain, turquoise artifacts, 
shell ornaments, cowries, and ceramic vessels. Burial M3 is located near 
the central axis of Foundation No. 3, accompanied by a turquoise dragon
shaped artifact (Fig. 10).10 Also discovered inside were stone-masonry 
sinks, as well as wells and storage pits. Between foundations No. 3 and 5, 
located along the north-south axis, was a carefully constructed under
ground drain with a wooden frame. At the eastern edge of foundation No. 
5 were sizable post stones and a foundation trench. To the south a substan
tial rammed-earth foundation had already been exposed in the past.

The settlement in Phase 3 continued to prosper. At the same time cer
tain magnificent changes also took place. As mentioned above, enclosing 
walls were constructed around the palatial complex; some new palatial 
foundations were erected inside the palatial town. In the palatial town,
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Fig. 5. The wheel imprints on the road outside the palatial town.
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Fig. 6. The palatial town.

Foundations No. 1 and 7 (Fig. 11) in the western half of the town parallel 
Foundations No. 2 and 4 in the eastern half, straddling a central axis, 
which demonstrates a clear-cut symmetrical planning based on axes. The 
four large-scale foundations show a unified ratio of length to width, which 
reflects the operation of certain construction principles.

The question whether the above-mentioned points imply a change of 
functions of certain buildings, and even a division into functional areas in
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Fig. 7. The eastern wall of the palatial town.
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Fig. 8. The elite burial in the palatial complex (02VM3).

Fig. 9. White pottery and turquoise artifacts discovered from 02VM3.
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Fig. 10. The turquoise dragon-shaped artifact discovered from 02VM3.

Fig. 11. Foundation No. 7 and the southern wall of the palatial town.
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Table 1. Comparison of the large-scale foundations of the Late Erlitou culture (unit: 
meters).

Length by width Size Extant number 
of postholes

Size of 
foundation

Main hall of Founda
tion No. 1

30.4 x 11.4 358 m2 9 36 x25

Foundation No. 7 31.5 x (10.5-11) 339 m2 8 (?)
Main hall of Founda
tion No. 2

(32.6-32.75) x 
(12.4-12.75)

412 m2 10

Main hall of Founda
tion No. 4

36.4 x (12.6-13.1) 468 m2 13

the palatial complex, has yet to be investigated. At all events, it is without 
doubt that Erlitou is the first example in China that is comparable with the 
ground plans of palaces in many archaic states from other parts of the 

world.
The palatial complex remained in function, and even expanded in Erl

itou Phase 4. Foundations 1, 2, 4, 7, 8, the palatial town walls, and the 
outside roads did not suffer severe destruction. Cultural remains inside the 
palatial complex grew much richer than those of Phase 3. In the eastern 
part some large-scale foundations appeared, among them No. 6, measur

ing about 2500 square meters (Fig. 6).11
The cultic quarters are located to the north and northwest of the pala

tial complex. In these quarters were discovered some structures and other 
features possibly related to ritual activities. These include circular above
ground structures and rectangular subterranean structures, as well as bur
ials associated with them. They extend, as far as we have investigated, up 

to 200-300 m from east to west.12
To date 400 burials of the Erlitou period have been published. They are 

scattered in various parts of the site, intermixed with residential areas. 
They alternate with residential remains, which indicate the shift of func
tion of the area between cemetery and residence. In the meantime, burials 
are often found in the residential area, in roads, around buildings, court
yards and even inside buildings. So far no particular cemetery with a con
centration of burials and long use has been found.

The bronze foundry, 10,000 square meters in dimension, is located 
200 m to the south of the palatial complex, indicated by thick deposits of
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Fig. 12. Small-scale burials and associated grave goods.

slag, remains of crucibles, clay moulds, and remains of casting. Kilns and re
mains of bone manufacture were also found in this area, but the kilns may 
relate to bronze production, probably for firing clay moulds. It is important 
to note that the clay moulds found in the bronze foundry included those 
used for casting tools, weapons, and ritual vessels (Fig. 13). Some moulds 
were used for making very large vessels (up to 36 cm in rim diameter), and 
others for making vessels of various shapes and elaborate decoration.13

To the south of the palatial town another walled enclosure was found.14 
We have hitherto exposed its northern and eastern walls, which surround
ed the turquoise-manufacture area and perhaps the bronze foundry. With
in this enclosure, we confirmed that there was a turquoise workshop of no
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Fig. 14. The turquoise waste.

Fig. 13. The clay mould with animal motifs discovered from the bronze foundry.
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less than 1,000 square meters, which came into use at least as far back as 
Erlitou Phase 3. We found a trash pit of turquoise in the workshop, which 
yielded thousands of pieces of turquoise. Most pieces are tiny in size, and 
a large number of them carry traces of cutting and grinding (Fig. 14)15, 
providing abundant data for the study of turquoise manufacture.

At the same time, many interdisciplinary approaches are being used in 
the study of the Erlitou site. They include archaeozoology, archaeobotany, 
environmental archaeology, radiocarbon dating technology, metallo- 
graphic examination, neutron activation analysis, technology of jade, tur
quoise and bronze manufacture, and so on.

THE SIGNIFICANCE OF THE SETTLEMENT PATTERN OF THE SITE
The crisscrossing road network, the rectangular palatial town, and the ax
ial complex of foundations indicate that the Erlitou site was a carefully 
planned and strictly structured urban center. The distinctive planning of

Fig. IS. Illustration of the Yanshi Sbang city site.
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Fzg. 26. Illustration of the Taosi site.

the Erlitou site marks a milestone in the search for the origin of Chinese 
civilization. As the earliest state-level society, the Erlitou culture had a 
great influence on the other bronze cultures, and laid the foundations for 

Chinese civilization.
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Fig. 17. Illustration of the Xinzhai site.

If the palatial town can be defined by the foundation cluster enclosed 
by the four walls, then the emergence of this type of zone can be dated 
back to the Erlitou culture in the Erlitou site, which antedates the one dis
covered in the Yanshi Shang city site (Fig. 15).16

The large-scale Neolithic settlements such as Taosi in Shanxi (Fig. 16),17 
and Xinzhai in Henan (Fig. 17),18 which date prior to the Erlitou period, 
conform to the natural landscape without pursuing any particular artificial 
form, without any concentrated and orderly foundation cluster or rectan
gular palatial town. The settlement pattern of the Erlitou site marks a leap 
from these enclosed settlements, and resembles more the Zhengzhou Shang 
City, Yanshi Shang City and subsequent Chinese capitals. The Erlitou site 
therefore set the first sample for the following dynasties.
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The investigation of the settlement pattern at the Erlitou site has only 
taken its first step. I think that the hope of making further progress lies on 
prefiguring concrete research purposes, creating middle- and long-term 
plans, and a comprehensive but focused investigation, with corresponding 
interdisciplinary approaches.

THE SYSTEMATIC REGIONAL SURVEY 
OFTHE PERIPHERAL AREA

During 2001-2003, the Erlitou Working Team carried out a systematic re
gional survey in the Yiluo basin around the Erlitou site. The surveyed cul
tural remains dated to the pre-Qin Dynasty period, or from the Neolithic 
culture, the Peiligang culture, to the culture of the Warring States period 

(6500-221 BC). This survey region spans 39.5 km from east to west, and 
24 km from north to south. The actual surveyed region measures about 
638 sq km in area (Fig. 18).19

THE METHOD OFTHE SURVEY
This survey employs the method “systematic regional survey” applied in 
other regions of China in recent years. For the sake of local environment 
and site distribution, compatibility of data and future fieldwork, we adopt
ed the method of the Sino-Australian-American United Archaeological 
Team20. In the meantime, we revised and complemented topographical 
and site information of the Yiluo Basin.

In fieldwork we used a map at a scale of 1:10,000, as well as a 1:50,000 
map as reference. Our survey team consists of the members of the Erlitou 
Working Team and technical assistants, most of whom have become well 
attuned to the ceramic chronology of various periods in this region. With
in the survey area, we collected all the datable ceramics and marked the 
locations of artifacts and sites on maps, documented all the survey proc
ess and discovery. We normally proceeded at a distance of 20-30 m, but 
50 m at times when we come to the low-density or empty points (known 
from cliff and ditch walls). When at greater distance, we walked in a zig
zag manner. We resurveyed the high-density points, defined their periph
ery, investigated the cliff and ditch walls to acquire more information
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Fig. 18. Map of the Luoyang Basin and location of the survey area.

about the site, and excavated the exposed sections. We applied the criteri
on of 3-5 pieces of ceramics in a section of 100 by 100m in defining a site. 
But we also collected ceramics from areas lower than this criterion and 
marked them on maps (without cataloguing). We paid attention to the 
preservation of sites, the micro-topography and even the owners of the 
land, the process of distribution of artifacts, and the effect of modern hu
man behaviors. We examined the distribution pattern of ceramics, and 
tried to differentiate the territory of one site at different times. We em
ployed GPS to locate sites precisely. In the stage of laboratory work, we ex
amined the date, cultural identity and phases of collected samples, and 
identified the territory of each culture and each phase. Furthermore, we 
collected as much geological and environmental information as possible 
from the walls of cliffs and quarrying pits.
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MAIN RESULTS
By the time of this survey, 48 pre-Qin Dynasty sites had been discovered 
and published. This survey found 174 new sites, about 78.4% of the total 
of the known sites. It also reinvestigated the already known sites. Among 
the altogether 222 sites (Fig. 19), 167 accommodated remains of two or 
more periods. Fifty-five sites date to only one period. Cemeteries or loca
tions of occasional finds are 6 in number.

The numbers of sites of various periods are as follow: the Peiligang cul

ture (6500-5000 BC), 4; the Yangshao culture (5000-3000 BC), 105; the 
Longshan culture (3000-1900 BC), 95; the Erlitou culture (1900-1550 
BC), 125; the Shang culture (1600-1046 BC), 60; the Zhou culture (1046- 
221 BC), 158 (Table 2).

Table 2. Sizes of sites of various periods.

culture 
size (ha)

Peiligang Yangshao Longshan Erlitou Shang Zhou

Less than 1 13 7 8 4 14
1-5 20 22 32 18 34

5-10 2 25 20 29 13 35
10-20 16 12 22 11 26
20-30 11 13 8 2 14
30-40 3 3 5 2 12
40-50 2 2 4 1 3
50-60 2 1 1 1 1
60-70 1 1 2 4
70-80 1 1

90-100 1
Above 100 1(300) 1(200) 2(480)(728)*
Unspecified 2 12 14 12 7 12

Sum 4 105 95 1 125 60 158

The digits in the brackets represent the concrete sizes of the corresponding sizes. 
* One city site in different sizes in different periods.

In addition, we documented 84 loci of occasional finds (ceramics or stone 
artifacts), among which several have remains of two or three periods. 
From the Yangshao culture there are 13 sites; from the Longshan culture, 
7 sites; from the Erlitou culture, 5 sites; from the Shang period, 2 sites; 
from the Zhou culture, 52 sites. From the undistinguished Shang-Zhou 
culture there are 8 sites; there is one stone-production site.
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Furthermore, we surveyed the traits of ancient river courses and ex
plored the relationship of the distribution of culture remains with the land
scape.

THE SETTLEMENT PATTERNS IN THE SIX PERIODS 
The Peiligang culture. This period is represented by four sites, which are 
all located on the second and third terraces of rivers. All of them date to 
the transitional period from the late Peiligang to the Yangshao period. 
They carry the Yangshao culture, with a few artifacts of Peiligang. Their 
sizes are only a few hectares. Overall, sites of this period are rare and 
small (Fig. 20).

The Yangshao culture. Sites of this culture grow dramatically, up to 
105. Most of them are located on the second terrace, with a dispersed dis
tribution. Those on the third terrace are close to rivers and small in size. 
The larger sites are mostly of the late Yangshao (Fig. 21).

The Longshan culture has 95 sites altogether. The larger ones are lo
cated on the second terrace, and concentrated on the southern bank of the 
Yi River and the confluence of the Yi and Luo Rivers. On other terraces, 
sites are rather rare and small (Fig. 22).

The largest sites of the Yangshao and Longshan cultures measure about 
60-70 ha.

The Erlitou culture has altogether 125 sites. In the survey region they 
are widely distributed, but concentrated on the second terrace near the Yi 
and Luo Rivers. The Erlitou site, more than 300 ha in size, is located be
low the confluence of the Yi and Luo River. Unlike in the previous periods, 
large-scale sites are found on the third terrace south of the Yi River (Fig. 
23).

The Shang culture has altogether 60 sites. They are rather dispersed, 
but seem to be concentrated to the north of the Yi River. The Yanshi 
Shang city, more than 200 ha, arose to the north of the ancient Yi and Luo 
rivers and to the east of the Erlitou site. Most of the sites date to the Erli- 
gang period, especially the late phase, which identifies it as the most pros
perous time of the Shang culture. But the dispersed distribution and small 
settlements contrast sharply with the Yanshi Shang city, which is equipped 
with sturdy walls and of great dimensions. The emergence of this city does 
not seem to have brought about population growth or social prosperity.
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Sites of the late Shang are rather rare. It is presumed that after the aban
donment of the Yanshi Shang city, population decreased significantly; some 

areas were simply abandoned (Fig. 24).
The Zhou culture. Sites of Western Zhou and Eastern Zhou saw a dra

matic increase, altogether 158. They are distributed all over the survey ter
ritory. In Western Zhou, to the west, in the eastern portion of the present- 
day Luoyang city and to the north of the Luo River is found a vast site up 
to 600 ha. Some scholars relate it to the Luoyi. On the second terrace to 
the north of the Yi-Luo river was raised the Hanqi city (measuring more 
than 400 ha/700 ha during Western Zhou and Eastern Zhou period re
spectively). More large-scale sites emerged on the two banks of the Yi and 

Luo rivers. They are also often found on the third terrace to the south of 

the Yi River (Fig. 25).
From the Yangshao period to the Zhou period, the sizes of sites in

crease in a reverse order to the numbers of sites. Sites of the sizes of 1—30 
ha constitute the majority, while those above 30 ha are much less numer
ous. By comparison, in the Gongyi hilly areas to the east of the survey ter
ritory from the Yangshao period to the Zhou dynasties, sites are rather 
small (rarely above 10 ha).21 Besides the natural and cultural factors men
tioned above, the contrast between the two neighboring regions may re
veal the difference between the core and periphery in the process of social 
evolution: Population concentrated in the central settlements or capitals in 

the core area of the Yiluo Basin.
Based on the information and data about the settlement pattern in this 

area during the Neolithic and Bronze Age, we can conclude that, although 
the Yiluo River basin was densely populated from the Neolithic period, 
the emergence of the first large-scale urban center at Erlitou (measuring 
more than 300 ha) was a landmark, compared to the largest site measur
ing only 60 ha during the Yangshao and Longshan culture periods.

The above-mentioned fieldwork and the subsequent research will play 
an active role in the exploration of the process of social complexity in this 
area. It will enrich the methodology of the systematic regional survey in 
an area heavily inhabited in antiquity as well as in the present day. One 
must be fully aware of the limitations and indirectness of the survey data. 
A careful study of settlements requires a combination of survey, coring 
and excavation data.
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Fig. 19. Distribution of sites from all periods.
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Fig. 21. Distribution of Yangshao period sites
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Fig. 22. Distribution of Longshan period sites.
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Fig. 23. Distribution of Erlitou period sites.
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Fig. 24. Distribution ofShang period sites.
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Fig. 25. Distribution of Zhou period sites.
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THE FIRST
NEOLITHIC CONCEPT

By Magnus Andersson
(Archaeological Excavations Department, National Heritage Board)

This article is about the first Neolithic concept in Scania, the southern
most province of Sweden (Fig. 1). With its 11,000 square kilometers, 
Scania constitutes a natural geographical dividing line, at the meeting 
place of two different landscape types: in the coastal region the fertile 
north European plains, and in the north the more rugged Nordic land
scape (Andersson et al. 2004).

The parts of Scania which in recent decades have been covered by the 
largest excavations of Neolithic remains are the west and south-west of 
the province, mainly because of the construction of a new high-speed rail
way between the city of Helsingborg and the village of Kävlinge (Fig. 2). 
Excavations occasioned by the expansion of the West Coast Line have giv
en us archaeologists the opportunity to document formerly unknown 
parts of our prehistory. In particular, the large-scale excavations of dwell
ing sites from several different phases of the Early and Middle Neolithic 
have yielded new and valuable information about the organization of Fun
nel Beaker settlements. The Early and Middle Neolithic remains were vi
tal for my research. Here I will give a brief description of the organization 
of the West Coast Line Project.

THE WEST COAST LINE PROJECT
The Southern Excavations Department of the National Heritage Board 
was given the task of managing the excavations in connection with the
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Fig. 1. Scania in Northern Europe.

construction of the new West Coast Line between Helsingborg and Käv- 
linge. Mac Svensson was the leader of the archaeological project. The ex
pansion took in a stretch about 40 km long. This line runs from the inland 
terrain around the village of Kävlinge in the south, to the coastal areas 
south of the city of Helsingborg in the north (Fig. 2). The research area 
thus covers several different environments where especially the system of 
relatively large rivers has always been considered important in an archae
ological perspective (Svensson 2003).

In 1995 the Southern Excavations Department carried out an outline ar
chaeological inquiry to describe and consider the known picture of ancient
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Fig. 2. The West Coast Line in Scania.

remains in the area (Svensson 1995). Trial excavations, surface surveys 
and archive studies revealed that 32 per cent of the developing area con
tained various kinds of ancient monuments. These were represented by no 
less than 82 sites, fairly evenly distributed all along the length of the line. 
The voluminous find material ranges chronologically from the end of the 
Ice Age up to the present. A report was compiled with an accompanying 
project program in preparation for the preliminary investigations along 
the entire length of the new railway line (Svensson 1996).
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In order to maintain a general view over the vast amounts of collected 
data, it felt necessary to split this large project into smaller departments. 
Hence, we created seven scientific projects that could target specific ques
tions (Karsten and Svensson 1996a 1996b, 1998, Svensson 2002). The se
ven projects were divided into the following themes:

- “The Mesolithic Space”. A study of cultural development in a Meso
lithic coastal society based on the results from the excavations of the 

big Mesolithic site at Tågerup.
- “The Neolithic Space”. Discusses regular settlements, grave traditions 

and ritual behavior in the Early and Middle Neolithic.
- “Bronze Age Land”. The object of this project was to examine Bronze 

Age society through studies of settlements, graves and ritual behavior.
- “Iron Age Peasants by the Öresund Strait”. This project conducted re

search on settlements structures, hierarchies and land use within the 
Iron Age societies in this particular region.

- “The Villages along the Road”. Examines the formation of villages and 
village structures at the transition from the Iron Age to the Early Midd

le Ages.
- “Flint - a Scanian Hardware”. A study of settlement flint technology, 

raw material economy and the function of tools, focusing on metal age 

flints.
- “Humans and Environment” A study of the landscape and land use.

A total of 49 sites were subject to preliminary investigations which were 
carried out in 1996-1997 (Svensson and Karsten 1996; 1997). The aim of 
the preliminary investigations was to determine the quality of the sites and 
their scholarly potential, and more specifically to obtain better knowledge 
of the character, date, extent and structure of the remains. The fieldwork 
comprised stripping topsoil within small areas, digging test pits, sampling 
layers and features, augering, topsoil archaeology and metal detector sur
veying. The majority consisted of prehistoric and medieval settlement 

sites, but cemeteries, cubic structures, production sites, palisade enclo
sures and a redoubt were also found.
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Based on the current state of research and the results of the preliminary 
investigation, 30 sites underwent final excavation. The majority of these 
were excavated during a highly intensive period from spring 1998 to win
ter 1999. The high expectations in the excavation plans were indeed ful
filled in the final excavations, and the investigations altogether generated 
a rich corpus of material as regards both structures and finds, as a result 
of which it was possible to shed light on the questions from many angles, 
some of them new.

The publication of the excavations is being done in two stages. The 
first stage involved brief descriptive reports. These reports were completed 
from all the excavation sites in 1999 and 2000. Stage 2 is the scholarly the
matic publications. The excavation results will be presented in eleven vol
umes. Hitherto (2005) eight volumes have been published (Karsten and 
Knarrström 2001, 2003; Knarrström 2001; Svensson 2003; Andersson 
2004; Mogren 2005; Lagerås and Strömberg 2005; Carlie 2005).

I was attached to the project in autumn 1995, and I had the opportuni
ty to take part in the large-scale excavations of various Stone Age sites in the 
river valleys between Landskrona and Kävlinge. Several of the places cov
ered by our investigations were unusually well preserved - by comparison 
with the diffuse remains that often characterize Stone Age dwelling sites - 
and of varying character. Along the planned course of the railway line 
through the valleys, we excavated sites that can be said to correspond to dif
ferent aspects of Neolithic society, such as settlements, graves, a palisaded 
enclosure and finds in wetland contexts. As a participant in the subproject 
“Neolithic Space”, I had the opportunity to conduct a study of the organiza
tion of Early and Middle Neolithic settlement and society in these valleys, 
based on the archaeological material from the West Coast Line excavations.

THE FIRST NEOLITHIC CONCEPT,
C. 3900-3000 BC

The Neolithic of southern Sweden and Scania is divided into the Early Ne
olithic, Middle Neolithic and Late Neolithic. In this article I will discuss 
the oldest phases, the Early and Middle Neolithic.
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PERIOD CULTURE TIME

Late Mesolithic Ertebølle Culture 5500-3900 BC

Early Neolithic Funnel Beaker Culture 3900-3300 BC

Middle Neolithic A Funnel Beaker Culture 3300-2700 BC

Middle Neolithic B Battle Axe Culture 2700-2350 BC

Late Neolithic Late Neolithic Culture 2350-1800 BC

Fig. 3. Periodization.

At the start of the Neolithic, the Funnel Beaker culture was the all-pre
vailing social system in southern Sweden. The culture represents the earli
est Neolithic manifestation in Northern Europe (Midgley 1992). The great 
significance of the Funnel Beaker culture in north-west Europe is clearly 
evident from its extensive distribution in time and space. Material that can 
be linked to the Funnel Beaker culture has been found in large quantities 
from today’s Netherlands in the west to Poland in the east, and from south
ern Sweden in the north to Czech Republic in the south (Fig. 4). A similar 
material culture was adopted over a large area of Northern Europe, which 
should be viewed as an expression of a similar perception of identity. How
ever, this should not be understood as being an ethnic people or a homo
geneous culture. In this area there are several different societies with dif
ferent historical background and structural norms.

This cultural complex was named after the most distinctive vessel - the 
funnel-necked beaker, by far the most common form of pot during the 
Early Neolithic (Fig. 4). Other characteristic artifacts are the point-butted 
and the thin-butted flint axes.

Based on recent years large-scale excavations, we can see at least three 
different types of houses (Fig. 5) during the early and middle Funnel Beak
er culture in Scania (Artursson et al. 2003).

The Mossby bouse type is a two-aisled building with rounded gables 
and convex or straight long walls. Houses of Mossby type have been dated 
on different grounds from the Late Mesolithic to the Middle Neolithic.

Dagstorp house type I consists of two-aisled trapezoid and fairly small 
houses. The type is rare and has only been found in south-west Scania. It 
has been dated to the Early and Middle Neolithic.
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Fig. 4. Pot from the Early Neolithic, Scania.

The two-aisled rectangular houses, sometimes with wall trenches - 
Dagstorp house type II. The majority of the houses can be dated to the 
Middle Neolithic.

The Early Neolithic settlement sites in Sweden have often been charac
terized as being rather limited in size (Larsson, M. 1984, 1992; Larsson, 
L. 1992). Some years ago it was proposed that they seldom exceed 600 m2. 
The traditional picture of small Early Neolithic settlement is problematic. 
The large-scale rescue excavations of recent years have shown that the set
tlements in the early Lunnel Beaker culture in several cases could cover a 
large area, sometimes more than 20,000 m2, including several longhous- 
es. The occurrence of several different buildings indicates that two or 
more families, perhaps a whole kin group, lived at the same place (Anders
son 2003).
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Fig. 5. Neolithic house types.

Fig. 6. Reconstruction of Mossby Flouse.



The size of a settlement is of course closely connected to how we define 
a settlement site. The house is only one element in a system of activities on 
the site. In studies of site organization is it essential to analyze how the 
house is related to other activities.

At Saxtorp, in west Scania, we can see different activities within a lim
ited area (Fig. 7). We have remains from a small Mossby house, radiocar
bon-dated to the earliest Neolithic. The occupation layer that surrounded 
the house shows remains of flint waste. It seems as if tool production was 
located in areas outside the house. About 60 meters west of the house two 
wells were found. These were also radiocarbon-dated by bone from cattle 
to the earliest Neolithic. The finds in this area, around the wells, were 
dominated by flint scrapers, indicating some specialized activities such as 
preparation of timber or skin. In the southern part of the place there were 
two earth graves. There were no remains of the skeletons but dark hori
zons in the filling were probably the last traces from the moldered bodies. 
Radiocarbon analysis and fragments of pottery in the grave fillings date 
these graves to the earliest Neolithic. It seems that the house, wells and 
graves are contemporary. In the spaces between the different activity are
as we found several small pits. Fragments of pottery date these pits to the 
Early Neolithic (Andersson 2004a).

Burials took place beside the settlement site, and these graves illustrate 
a continuation of the Late Mesolithic burial traditions. A close spatial 
connection between cemeteries and Late Mesolithic settlement sites has 
been attested by various excavations in southern Sweden (Larsson, L. 
1984; Karsten and Knarrström 2003). A similar intimate association be
tween graves and dwelling site seems to exist at some of the Early Neolith
ic coastal sites in Scania.

Lew questions in archaeological research have seen such intensive dis
cussion as the problem of Neolithization in southern Sweden. The discus
sion during the 1950s and 1960s claimed that the farming populations 
were immigrants from the south (Becker 1947).

A change in archaeological research was evident during the 1970s. The 
growing amount of chronological data and cultural complexity opened the 
way for new discussions. Under the influence of the “New Archaeology”, 
whose supporters claimed that changes in society are chiefly the result of
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Fig. 7. Activity areas at the Saxtorp settlement from the Early Neolithic.

external influence, questions such as economy, population pressure, eco
logical adaptation, site-catchment analysis and social organization became 
relevant (Larsson, M. 1984). The idea that it was immigrants who intro
duced agriculture was relegated to the background. Instead the focus was 
on changes in the environment inhabited by the Late Mesolithic Ertebølle 
population. Increased sedentism in the Ertebølle together with a plentiful 
supply of resources led to population growth. Marginal areas, less rich in 
resources, were now claimed, which forced an adaptation to agriculture 
(Paludan-Møller 1978; Rowley-Conwy 1983, 1984, 1985; Zvelebil and 
Rowley-Conwy 1984).
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The interpretations described above are valuable, but through the con

centration on describing settlement site patterns and social conditions, 
scholars have sometimes overlooked the symbolic and ideological aspects 
of society. In the 1980s and 1990s, through the influence of the postproc- 
essual school, there was a tendency to an increased interest in more ideo
logical angles and a toning down of scientific problems (Jennbert 1984; 
Hodder 1990; Tilley 1996). Archaeologists tried to integrate both the 
practical and the symbolic function of the society in a new way. Econom
ic transformations are connected with, or preceded by, a social and sym
bolic change. Grain and domesticated animals were used for ritual cere
monies. A system of ownership emerged whereby grain and cattle were 
produced and exchanged. This led to greater competition between groups 
and the growth of social differentiation. Monuments, pottery and axes 
were intimately associated in these strategies between rival groups. They 
were not just purposeful objects, but components in a symbolic system 
with a meaning beyond their functional value.

The archaeological material in Scania in south Sweden, however, clear
ly suggests that the transition from the Late Mesolithic Ertebølle culture 
to the Early Neolithic Funnel Beaker culture was not a great disruption. It 
seems as if the really great changes to society did not come until later in 
the Early Neolithic. There is no evidence in the Early Neolithic Funnel 
Beaker culture of a fully developed farming economy in the sense that the 
majority of food was obtained by tillage and/or animal husbandry. In fact, 
wild food resources were of great importance. In the same way, there are 
indications that cultivation on a small scale was introduced in southern 
Sweden as early as the Late Mesolithic (Madsen 1982; Jennbert 1984; 
Larsson, M. 1984; Skaarup 1985). The Late Mesolithic is characterized 
by a full-scale broad-spectrum economy, and at sites like Tågerup, Lod
desborg and Skateholm we know that many different animal species were 
used as food. In a flexible economy like this, a decline in resources did not 
mean that people were forced to make radical changes in their way of life 
(Larsson, L. 1984). The first agriculture was probably only a small part of 
the total economic activity. Perhaps the cereals and livestock functioned as 
goods consumed at feasts or as “gifts” used to maintain diplomatic rela
tions (Jennbert 1984).
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Tågerupl

Löddes borg

Fig. 8 Early Neolithic settlements with continuity from the 
Mesolithic.

Finds of cultivated plants from the Early and Middle Neolithic mostly 
consist of impressions in pottery. The overall picture is that varieties of 
barley and wheat predominate. Impressions left by other species of plant 
occur, such as wild apple and hazel (Hjelmqvist 1985). There are of course 
problems involved in producing a picture of Early Neolithic cultivation on 
the basis of a few impressions of seeds in pottery. The evidence is far too 
small to allow us to ascertain the relative significance of the different spe
cies. It is also difficult to judge the scale of this early agriculture.

The relation between domesticated animals and game is poorly known 
in the earliest phase of the Neolithic. There are few cases where the condi

tions on excavated dwelling sites are such that organic material is pre
served. Among the attested domesticated animals in southern Sweden, 
cattle and pigs account for the largest share. Sheep or goats are rare in the 

material (Welinder 1998).
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As regards the organization of the landscape, we can observe from the 
archaeological evidence that the transition from the Mesolithic to the Ear
ly Neolithic was above all characterized by continuity. Several of the Erte- 
bølle culture coastal sites in Scania, as in other parts of Northern Europe, 
show traces of continuous use into the early Funnel Beaker culture (Fig. 8). 
The arrangement of the settlements reveals similarities in social and eco
nomic organization rather than significant differences. Remains of long- 
houses and large dwelling areas are archaeological traces showing that the 
population had become increasingly sedentary (Andersson 2004).

Coastal Mesolithic sites like Tågerup, Skateholm and Löddesborg have 
been interpreted as year-round settlements (Jennbert 1984; Larsson, L. 
1984; Karsten and Knarrström 2003). With the rich supply of food availa
ble on the coast, people may have found it possible to settle there perma
nently. Around the main settlements there were a number of places of a 
more temporary nature which were used seasonally or for special purposes 
by small groups. The sedentary life that seems to have begun on the coast in 
the Late Mesolithic continued into the Early Neolithic (Andersson 2004b).

It is obvious that the tradition had a great influence when a settlement 
was established. By repeatedly locating settlements in places where the an
cestors had lived, their knowledge and feeling for the place was carried on.

The archaeological traces of the Late Mesolithic and Early Neolithic 
settlements in Scania provide some hints as to what the power structure 
may have looked like. In the settlement organization of the early Funnel 
Beaker culture there is nothing to contradict the current view that social 
relations were established and preserved through ties of kinship and friend
ship between individuals and groups. Ethnographic studies have shown 
that, in societies of this type, the individual household is the smallest and 
basic production unit (Meillassoux 1972, 1981). Household or family 
units were linked together through one or more shared ancestors. Togeth
er they constituted the kin group that was the fundamental social unit. 
The local community usually consisted of one or more kin groups ruled by 
one of the elders (Fig. 9).

The emphasis on place in Early Neolithic should be seen as an expres
sion that social control had increased and more or less permanent institu
tions had emerged. The close connection between dwelling site and burial
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Fig. 9 Social organization during Early and Middle Neolithic.

ground at several places in Scania can be viewed as a territorial marking, 
with the concrete remains of the ancestors as justification for the society’s 

right to the area.
At the transition to the middle Funnel Beaker culture we see changes in 

society in several respects. Settlement expands and seems gradually to be
come established in more permanent districts (Andersson 2004a).

We see for the first time a tendency to village formation at Dagstorp in 
western Scania (Artursson et al. 2003). At Dagstorp the remains were 
found of about fifteen houses from the early and middle Funnel Beaker cul
ture (Fig. 10). The number of houses is the largest from this period docu

mented on one site in Sweden. In certain periods the buildings on the site 
made up a small village. During the middle Funnel Beaker culture we see a 
concentration of settlement in this place. Four trapezoid houses (Dagstorp 
house type I) and a rectangular one (Dagstorp house type II) belong to this 
phase. The houses can very well be contemporary since they were placed 
side by side with no overlap. Nor is there anything in the finds to suggest 
any difference in time between the buildings, in other words, that the build
ings could have been moved around on the same site (Andersson 2004a).
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Fig. 10. Reconstruction of the village at Dagstorp.

A more stationary way of life not only gives opportunities for new pro
duction conditions but also allows the rise of new social customs which 
utilized the depth of time and the social memory of a place. What hap
pened in the Late Mesolithic and the very Early Neolithic at several plac
es in Scania, then, was that a more stationary life reshaped the landscape, 
albeit on a limited scale. Cleared areas for tillage and livestock were estab
lished. Consequently, the view of the landscape changed too.

The concentration of different social functions in the settlement does 
not appear as clear in the Middle Neolithic as during the Early Neolithic. 
As we can see from my studies in western Scania, during the Early Neo
lithic there are few settlements along the coast and waterways (Fig. 11). 
Shared collective activities, both secular and sacred, took place on the big 
settlement sites. Scattered elsewhere in the landscape are smaller places or 
activity sites for some form of specialized activity - hunting, cultivation, 
animal husbandry, etc. - performed by a small group of people, a family, 
or a special working group. And there are just a few votive sites. In the 
same area during the Middle Neolithic we see many more settlements and 
votive sites and even megalithic graves (Andersson 2004a).
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Fig. 11. Neolithic sites in the valley landscape in the Early Neolithic.

There seems to have been a split as “new” places were created during 
Middle Neolithic, such as the grave monuments and the votive site in wet
lands, for the performance of special ritual activities (Fig. 12). In the Mid
dle Neolithic the landscape seems to have been divided up into socially de
fined categories which meant that special social, economic, or ritual activ
ities took place at special times and set places.

This study along the valleys of two river systems in western Scania 
shows different concentrations of main settlements, megalithic graves and 
votive sites. If one examines the spatial distribution of all known places, 
that is, even the smaller and presumably temporary activity sites, it is dif
ficult to discern specific settlement concentrations. It is natural if the tem
porary sites have a wide distribution, since they may in many cases be
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Fig. 12. Neolithic sites in the valley landscape in the Middle Neolithic.

overnight camps used when moving in the landscape. If the analysis is 
confined to the probable main settlements, megalithic tombs and votive 
sites, on the other hand, different settlement concentrations associated 
with different spatial contexts can be distinguished. These “landscape 
spaces” have been identified by studying the chronological and chorologi- 
cal distribution of settlement together with the character of the landscape 
(Fig. 13). It is reasonable to assume that it was within a landscape space 
that a local community consisting of one or more kin-based groups car
ried on their annual activities (Andersson 2004a).

It is not until the middle Funnel Beaker culture that grave monuments 
in the form of megalithic tombs begin to be constructed in all the coastal 
zones of Scania (Fig. 14). They are distributed along most of the coast,
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Fig. 13. Landscape spaces in the valley landscape.

Fig. 14. Distribution of megalithic graves in Scania.
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Fig. 15. The Dolmen in Hofterup. Photo: Thomas Hansson.

rarely more than twenty kilometers from the former coastline. The opin
ion still prevailing is that the dolmen is the earliest form of monumental 

grave, followed by the passage grave (Hårdh 1982; Blomqvist 1989).
Unlike the flat-earth graves of the early Funnel Beaker culture, the 

megalithic graves are visible in the landscape in a whole new way. The per
manence of the monuments is a reminder that Neolithic people were not 
just concerned about the past but also about the future. The primary aim 
of defining places with monuments may have been to create a feeling of 
lasting bonds between the society and the landscape - a way to socialize 

the landscape.
What is really interesting from a landscape perspective is the visibility 

of the monuments. On the one hand they were a symbol directed to the 
“outer” world; on the other hand they were an inner identity symbol for 
the society that built the monuments. In the gently undulating landscape 
of western Scania there are no natural cliffs. In this terrain the monuments
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Fig. 16. The passage grave in Västra Hoby.

had a manifest physical effect. Their construction creates a visual effect in 
the landscape, to and from which attention was directed. The placing of 
the monuments determines from where and from what distance they could 
be seen and what could be seen from them. The claim to new land could 
be confirmed with a monument, which then served as a social and ideolog
ical signal to passers-by. Although the graves are rarely right beside rivers, 
in most cases they could be seen from them because of their location on 
slopes or plateaus. A study along the west Scanian valley landscape shows 
how the distribution of main settlements and megalithic graves coincides 
(Andersson 2004a).

The building of the megalithic graves can probably be linked to an as
pect of what is popularly called the domestication of nature (Tilley 1996). 
At the start of the Early Neolithic the central settlements were linked to 
ancient lands established back in the Mesolithic. The relation to the land
scape and to other population groups was traditionally regulated by ritu
als performed at the settlements. In connection with a more sedentary way 
of life, I believe that it became necessary to create new “spaces”. It became
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Fig. 17. Pots from the middle and late Funnel Beaker culture from the passage grave 
in Västra Hoby.

essential to domesticate the landscape through the creation of new places 
at important topographical locations. Through the construction of the 
monument the landscape was reshaped and the people established a lasting 
relationship to it. It therefore seems that parts of the Late Mesolithic and 
Early Neolithic activities formerly performed on settlement sites, such as 
burials and other ritual acts, were moved out to different points in the 
landscape during the middle Funnel Beaker culture. The micro-places with
in the settlements were moved out and became places in the landscape but 
with partly the same function in a larger space. The landscape space was 
like a macro-settlement containing dwelling, votive activity and burial.

At the start of the Middle Neolithic a part of the votive ritual was di
rected to the megalithic tombs and pottery dominated at collective cere
monies. The passage grave in Västra Hoby in western Scania is one of the 
many excavated megalithic graves in Scania (Figs. 16 and 17) (Forssander 
1936). The grave contained a large amount of pottery, about 50,000 
sherds, representing the largest known quantity of potsherds from a meg
alithic grave in the whole of north-west Europe. Among the vessel forms
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there are pedestaled bowls, clay spoons, funnel beakers, large, bowl
shaped vessels, brim beakers and hanging vessels (Hårdh 1982).

Most excavated megalithic graves in Scania and Denmark were the 
scene of recurrent activities of various kinds in both prehistoric and his
toric times. This makes it difficult to recreate the original burials (Tilley 
1999). Finds of bones in the chambers of passage graves, however, show 
that men, women and children are often represented. This corroborates 
the idea that the graves were originally intended for the entire household 
and not just for the leading stratum of society, although the actual funer
al ritual was performed by some of the leaders of the kin group.

The bones in the megalithic graves are often in such a position that it 
seems likely that they were arranged according to special rules (Tilley 
1996). Many passage graves had the chamber divided into smaller com
partments. Evidently the handling of the bones of the dead did not cease 
after the burial, and it is rare for the parts of a skeleton to be found in the 
right anatomical position in the chambers. Excavations have also shown 
that it is not always complete skeletons that are found in the graves. Dif
ferent parts of the skeletons were probably retrieved some time after the 
burial to be used in rituals at other places.

Deliberate deposition of whole or fragmented objects - offerings - oc
curs, both at settlements and burial places and in wetlands outside these 
two contexts (Karsten 1994). Above all, we notice a significant increase in 
the frequency of deposition in wetlands during this part of the Neolithic 
(Fig. 18). The start of the Middle Neolithic is thus characterized by votive 
activities becoming more common outside the settlement site context than 
in previous periods. Even though some of the votive sites were still used 
only once, it appears that we now also see a tendency towards the estab
lishment of fixed votive sites. The occurrence of human bones in wetlands, 
for example, at the Saxtorp votive fen in western Scania, is a confirmation 
that the funeral ritual was not confined to megalithic graves. It has long 
been a well-known fact that scattered human bones occur at places of var
ying character such as the features or occupations layers on settlement 
sites, in wetlands and at places of assembly. By all appearances, it was con
sidered important and natural to place parts of the dead in other places 
than the grave. The fact that different parts of the ancestors were used for
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Fig. 18. Distribution of votive finds in wetlands in Scania.

rituals at the group’s different places stressed that the separate categories 
- the settlements, the votive bogs, the graves - constituted separate parts 
of a societal whole. The burial or deposition of fragments of an ancestor 
at different places in the landscape space is a symbolic act and a clear sig
nal that there was a need to mark that the places belonged together, that 
they were the parts of a whole (Andersson 2004a).

This period was the zenith of the classic Funnel Beaker culture. The tri
ad constituted by settlement site, grave and votive site functioned as a guar
antee of stability and confirmed and reproduced the societal ideology.

The Neolithic began in the Late Mesolithic when the first contacts 
were made with cultivation and domesticated livestock, pottery was intro
duced, and large year-round settlements were built. The process was not 
completed until the transition to the middle Funnel Beaker culture. It was 
during this period that the settlement areas of the classical Funnel Beaker 
culture were established, and the triad of dwelling site, megalithic grave 
and votive site dominated the landscape and created a lasting relationship 
between time and space.
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ON THE ORIGINS OF 
DOMESTICATED PIGS AND 

HORSES IN ANCIENTCHINA

By Yuan Jing
(Institute of Archaeology, Chinese Academy of Social Sciences, Beijing)

An important element in the studies of zooarchaeology is to discover the 
origins of domesticated animals according to the animal bones excavated 
from sites in China. On the basis of these bones we are going to explain in 
detail our study of the origins of domesticated pigs and horses.

STUDYING THE ORIGIN OF PIG DOMESTICATION
We find evidence of pig domestication at ancient sites in Inner Mongolia, 
North China and the delta area of the Yangtze River. The following are 
summaries of these findings.

XINGLONGWA SITE IN CHIFENG, INNER MONGOLIA 
Xinglongwa site, dating between 8200 and 7000 BP, is divided into three 
phases, with the first being 8200-8000 BP, the second 80 0 0-740 0, and 
the third 7400-7000 (Inner Mongolia Team 1997).

Considering the physical morphologic character, it is noticed that di
mensions of two thirds of all the third molars excavated from Xinglongwa 
exceed 40 mm, especially in the later phase when the proportion of the 
molar teeth exceeding 40 mm is up to 90%. The features of wild pig are 
evident. As to the age structure, it is noticed that there is a general age, 
which is in line with the age structure of wild pig. According to the Mini
mum Number of Individuals (MNI) analysis, pigs in the early phase ac
count for 42.9%, in the middle phase 14.4%, and in the late phase 22.5%.
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In contrast, the number of cervid animals, except for the early phase when 
it is smaller than that of the pigs, is bigger in other phases. This fact also 
may lead to the conclusion that pigs excavated in Xinglongwa might be 
wild boar to a great extent (Yuan Jing and Yang Mengfei in prep.).

But there are other special factors to be considered. In the remains of 
Xinlongwa site from the middle phase, Ml 18 had a skeleton of a man bur
ied in a stretched, supine position. By his side, parallel to him, are buried 
two pigs, one male and one female, also in a supine position on their 
backs. The four feet of the pigs are curled, which might suggest that they 
were bound up before being buried (Inner Mongolia Team 1997). Besides, 
15 animal heads were excavated from the southwestern side of a house at 
Xinglonggou site, also in Chifeng, Inner Mongolia, which dates as early as 
the second phase of Xinglongwa site. The 15 heads are arranged in a 
group, of which 12 are pig heads and 3 red deer ones. In the middle of 
most foreheads there is a rectangular or a round artificial hole, two of 
them bearing clear burning scars (Inner Mongolia Team 2002). These 
heads were certainly put there deliberately by the people back then, show
ing a kind of special activity. In fact, in the first phase of Xinglongwa the 
same discovery was made, with animal heads being put in a group in a 
house, and also with the pig heads in the majority. But this batch of mate
rial and information has not yet been published.

There are three factors to suggest that a limited number of domestic 
pigs were in existence at Xinglonggou and Xinglongwa site at that time. 
First, the third molars of pigs from Xinglongwa are found to be compara
tively smaller, which can serve as the evidence of domestic pigs. Secondly, 
17 kinds of mammal were found in Xinglongwa site, of which red deer 
and roe deer are the most numerous; especially in the second phase the 
number of these deer-type animals even exceeds that of pigs. But the peo
ple then chose pigs to be buried with human beings instead of red deer or 
roe deer, which apparently indicates that people then had a special feeling 
for pigs. And thirdly it is noticed that, in the group of heads excavated 
from the house at Xinglonggou, pigs account for a larger proportion than 
red deer. Of the heads excavated from the house at Xinglongwa that have 
not yet been published, pigs also make up a greater proportion than red 
deer. We have noticed that in the fist phase of the Xinglongwa site, the
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MNI proportions of pigs and red deer in the mammals excavated are 
42.9% and 20.1%, with the number of pigs being more than twice that of 
red deer, while in the second phase, the ratios change to 16.7% for red 
deer and 14.4% for pigs, showing that there are fewer pigs than red deer. 
In the third phase, pigs increase their proportion to 22.5%, with that of 
deer being 20%, showing that there is no great difference between the two 
(Yuan Jing and Yang Mengfei, in prep.). Therefore the proportions of pigs 
and red deer excavated from various phases are obviously not in line with 
the proportion of heads excavated from the house where the heads of pigs 
are several times more numerous than those of red deer, which is the basis 
for our belief that people then treated pigs in a special way.

According to the above three statements we estimate that, during the 
period 8200-7000 BP, domestication of pigs began to appear in Inner 
Mongolian areas. What is more, we get extra important evidence in the re
mains from the Xinglonggou site. In recent studies such cereal grains as 
millet and broomcorn millet about 8000 BP are also found. It is noticed 
after sample observations and tests that in shape and dimension these 
grains keep the characteristics of their wild ancestors, which should be 
classified as the early breed of planted crops. Those who performed the 
tests and observations believe that the area of the upper Western Liao Riv
er where Xinglonggou site is located is one of the originating areas for dry 
farming in Northern China, with such representative cereals as millet and 
broomcorn millet (Zhao Zhijun 2004). The discovery of grains of such 
planted crops as millet and broomcorn millet can serve as mutual evidence 
for the appearance of domestic pigs.

CISHAN SITE IN WUAN COUNTY, HEBEI PROVINCE
Cishan site, Wuan, Hebei Province, dates to 8000 BP.

The lower third molar teeth of the pigs excavated from this site have an 
averaged length of 41.4 mm, and an average width of 18.3 mm. Over 60% 
of the excavated pigs were killed at ages from 0.5 to 1 year old. Of the 186 
pits discovered, H5 has two pigs buried at the bottom, and H12, H14 and 
H265 each have one pig buried at the bottom. H107 has a dog. The skel
etons of these animals are covered with a thick layer of carbonized millet 
(Department of Cultural Relics 1981).
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The report of Cishan site was published in 1980. The reports on the 
animal skeletons are comparatively simple, which prevents us from using 
more materials to estimate the existence of domestic pigs. Despite these 
limitations, the dimensions of the lower third molar teeth have been in line 
with the standards we put forward, while the age structure of the killed 
pigs does not keep in line with the estimation of hunting, but seems to be 
a result of particular human control. The most important fact is that com
plete pigs were buried in the four pits with a millet cover, which is a typi
cal deliberate human activity. So this we think the viewpoint is logical that 
domestic pigs appeared then. Facts prove that the feeding of domestic pigs 
begins to gradually enlarge and spread later than Cishan culture, accord
ing to the studies of animals bones excavated from the relevant sites in this 
region latter than Cishan (Yuan Jing and Rowan Flad 2002).

KUAHUOIAO SITE IN XIAOSHAN, ZHEJIANG PROVINCE 
Kuahuqiao site dates to 8200-7000 BP, which can be divided into three 
phrases of early, middle and late, with the early ranging from 8200-7800, 
the middle from 7700-7300, and the late 7300-7000 BP (Zhejiang Pro
vincial Institute of Cultural Relics and Archaeology et al. 2004).

Considering the physical features, we find in all the phases evident 
twisting of teeth arrangement on the pig jaws, which can serve as evidence 
that the shortening of the lower jaw results in disorder in the arrangement 
of the teeth. So the pigs excavated here can be treated as domestic pigs. 
When it comes to the size of teeth, of the six examples from the early 
phase on the third molar three are greater than 42 mm, while the three of 
the middle phase are all smaller than 40 mm, while of the four examples 
from the late phase three are smaller than 38 mm, with only one being 
40.96 mm. So the examples exceeding 42 mm of the early phase are esti
mated to belong to wild boar, and the other 10 dimensions are within the 
range of domestic pigs. The most interesting thing is that of the teeth there 
is a course of diminishing, which gives prominence to the domestication of 

animals. As for the age structure, we notice that the percentage of pigs 
over 2.5 years drops from 87.5% in the early phase to 45% in the middle 
and late phases, while the average age drops from the early phase, 4.6 
years old, to the middle phase, 3.5 years old, and further to the late phase,
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2.9 years old. A gradual process of younger age is evident from the early 
to the late phases. Regarding the numbers of pigs out of all the mammals 
excavated, according to the MNI statistics, the proportions are 22.58%, 
12.2% and 8% respectively for the early, the middle and the late phases 
(Yuan Jing and Yang Mengfei 2004).

As tooth disorder appears on the jaws of pigs excavated from Kuahu- 
qiao, the number of third molar teeth smaller than 40 mm accounts for a 
certain proportion. This change results from human influences such as the 
long control of running area and feeding. Therefore we can be sure that 
there were domestic pigs in the site area 8200 BP. Based on this and the 
relevant research, the origin of the domestic pig in South China should be 
sought in the period before 8200 BP. So the discoveries here are important 
for confirming the time of origin of domestic pig in the southern part of 
China.

What should be explained here is that the falling percentages of domes
tic pigs in all the mammals excavated from different phases challenge our 
understanding based on the study of the Neolithic sites in North China, 
that after the origin of domestic pig its proportion of all the mammals bur
ied tends to increase. We explain this as a special phenomenon of the del
ta area of the Yangtze River in the Neolithic. In Zhouli Zhifangshi, an im
portant ancient text in the pre-Qin period, it said that the southeast part 
of China is named Yangzhou, in that mountain region is named Kuaiji
........ Hunting birds and animals is easy in that region, and rice cultivation
is popular (Shisanjingzhushu 1979). This sentence implies that, during the 
pre-Qin period, agriculture here consisted of planting rice and the method 
for obtaining meat was to hunt birds and animals. From this we estimate 
that in the Yangtze River delta the number of domestic animals in the pre- 
Qin age was limited, even though they already existed.

DISCUSSION
According to the understanding of foreign zoo-archaeologists, the earliest 
domestic pigs are discovered from the Qayönü site in southeast of Anato
lia, Turkey, whose age can be traced back to 9000 BP. This understanding 
is based on such facts as that pigs make up a certain proportion of all the 
animals excavated from this site, and there is a tendency for the teeth of
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the pigs to diminish, which is a necessary physiological outcome of human 
feeding (Hongo and Meadow 1998). This site is still regarded as the earli

est hitherto.
But we have noticed that the research at the Kuahuqiao site in Xia- 

oshan, Zhejiang Province, has proved that by then pigs had seen a certain 
period of being fed, which in its turn hints to us that the time of the origin 
of domestic pig in south China should be traced back further than 8200 
BP. By now we can not estimate how far we can trace back the time, but 
the time distance to the ęayonii site is shortened.

Recently, British scientists, by performing serial analyses on mitochon
drial DNA extracted from 686 samples of both wild and domestic pigs 
scattered all over the world, reveal that there are several pig-domesticating 
centers over Eurasia, with at least one being in East Asia (Greger Larson 

et al. 2005).
The evidence from China we mentioned above can illustrate that, at 

least 8200-8000 BP, feeding of domesticated pigs started in China in In
ner Mongolia, North China, and the Yangtze River delta. This fact is in 
conformity with the conclusion drawn by the British scholars. Further
more, our studies prove that in China there was more than one pig-domes
ticating center, because there was no cultural exchange. So it can be said 
that pig feeding activities in the three sites were carried on independently.

STUDYINGTHE ORIGIN OF 
HORSE DOMESTICATION

Elorse bones have been excavated from the late Pleistocene to the Shang 

period.

LATE PLEISTOCENE
There are 33 locations where Late Pleistocene horse fossils have been found 
in China. These include: one locality in Heilongjiang Province, three in Ji
lin Province, four in Liaoning Province, two in Inner Mongolia, seven in 
Shanxi Province, three in Shaanxi Province, seven in Gansu Province, and 

one in Xinjiang (Qi Guoqin 1991), two in Quizhou Province, one in Si
chuan Province and two in Yunnan Province (Han Defen et al. 1991).
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There are three important points to note from the above list. The first 
is that the large majority of these finds - 28 localities in all - have been 
made in the northern part of China (the northeast, north central and 
northwestern areas), while the southwestern provinces of Sichuan, Guizhou 
and Yunnan only include five locations of horse finds. Secondly, the finds 
in northern China are nearly all specimens of Przsewalski’s horse (Equus 
przewalskii Poliakof) but the finds from the southwestern localities are in
determinate. Third, the quantity of horse fossils found at the different sites 
is highly variable. At northern sites the horse finds are generally more co
pious, being most abundant at the site of Shiyu where the horse MNI 
based on the number of lower third molars present was 120 individuals 
(Jia Lanpo et al. 1972). The statistics from horse remains recovered from 
sites in the southwestern area have either not been reported or they are 
limited to one or two horse teeth.

NEOLITHIC
The number of Neolithic sites in China where horse remains have been 
discovered is extremely small, and they are all concentrated in the north.

In the middle and lower reaches of the Yellow River, the era spanning 
the millennia between 6000 and 2600 BP is associated with the archaeo
logical culture whose type-site is the middle Yellow River site of Banpo in 
Xi’an City, Shaanxi Province. This time span is quite long but the climax 
of this Culture occurred between 6000 and 5000 BP. Altogether, two 
teeth and a single horse phalange element were discovered in the cultural 
levels at the site of Banpo (Li Youheng et al. 1959). Two complete horse 
skeletons have been discovered in so-called pits at the site of Nanshacun 
in Huaxian County, Shaanxi Province dating from about 4000 BP (Wang 
Yitao 1998). A few skeletal fragments were discovered in cultural depos
its at the site of Baiying in Tangyin County, Henan Province, also dating 
to about 4000 BP (Zhou Benxiong 1983). Finally, a few phalange element 
fragments have been discovered in cultural levels at the site of Chengziyai 
in Licheng County, Shandong Province, again from around 4000 BP 
(Liang Siyong 1934).

Contemporaneously, in the upper reaches of the Yellow River, a single 
horse tooth fragment was found in the cultural layer excavated at the 5000
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BP site of Fujiamen in Wushan County, Gansu Province (Yuan Jing in 
prep.). Additionally, three complete horse mandibles were discovered in 
3700 BP cultural layers at the site of Dahezhuang in Yongjing County, 
Gansu Province (Gansu Work Team 1974). A few horse bones were re
ported from the Qinweijia site, a cemetery of the Qijia Culture located in 
Yongjing County, Gansu Province, and dated to a period which is similar 
to that of the Dahezhuang site. These bones are very fragmentary, howev
er, and no detailed description or precise numbers have been reported 
(Gansu Work Team 1975). Some horse bones were discovered in 8000- 
5000 BP at the site of Baiyinchanghan, in Chifeng, Inner Mongolia (Tang 
Zhouwei et al. 2004).

The horse remains from middle and lower Yellow River sites have, in 
some cases, been discovered in questionable contexts. Other finds are not 
even equid bones for certain. For example, we believe that it is impossible 
to say at which level in the 6000 to 2600 BP span of the Banpo site the 
horse remains were found because, at the time of excavation, all of the 
faunal remains recovered from the site of Banpo were analyzed as a single 
collection and were not differentiated based on the stratigraphical posi
tion or location of their discovery. In addition, so far dozens of other sites 
contemporaneous with the 6000-5000 BP phase of the Banpo site have 
been discovered and at none of these sites has there been any record of 
horse bones being found (Yuan Jing et al. 1997). Similarly, the reports of 
horse bone finds at the sites of Baiying and Chengziyai are very simplistic. 
The specimen from the Baiying site is especially small and fragmentary 
and therefore the analyst never specifies which element the discovery rep
resents nor what characteristics demonstrate that it is a fragment of an el
ement from a domesticated horse. Yet again, no horse bones have been 
found at most sites in the middle and lower reaches of the Yellow River 
that date to about 4000 BP, contemporaneous with the sites of Baiying 
and Chengziyai (Yuan Jing et al. 1997). Likewise, no full report has been 
published detailing the data from the site of Nanshacun in Huaxian Coun
ty, Shaanxi Province, but, based on a brief mention in one report and 
knowledge of the excavation results, we know that the horse bones report
ed were found in a pit without any other accompanying artifacts. There 
was nothing else in that context to verify the dating attributed to the

150



bones, so the excavators were forced to rely on the fact that artifacts dat
ing to around 4000 BP were discovered near the pit. The authors of the re
port conjecture that the pit is also roughly contemporaneous (Wang Zhi- 
jun et al. 2001). It is very difficult to rely on these inadequate data when 
discussing the question of dating. Based on the information related above, 
it seems that, even if there were horses in the middle and lower reaches of 
the Yellow River basin during this period, it is likely that they were wild 
horses and not domesticated ones.

In the upper Yellow River valley, horse remains have been found at the 
sites of Fujiamen, Dahezhuang and Qinweijia as mentioned above. The 
fragments at Fujiamen and Qinweijia were especially scarce, and the inves
tigator of the three mandibles recovered from Dahezhuang did not de
scribe, measure or photograph these elements. Unfortunately, these bones 
were not preserved anywhere for additional analysis. For these reasons it 
is very difficult to submit any of these equid finds to further analysis and 
we must await future discoveries if we wish to discuss the presence of do
mesticated horses in this region during the Neolithic period.

THE SHANG PERIOD
The site of Yinxu in Anyang City, Henan Province, was a late Shang Dy
nasty capital dating from about 3370-3050 BP (Institute of Archaeology 
1994). At this site many horse-chariot pits have been discovered, typical
ly with a single chariot and two horse skeletons. In addition to these, 20 
horse burial pits were discovered in excavations carried out between the 
fall of 1934 and the fall of 1935 at the Xibeigang royal Shang cemetery, 
north of the Yinxu site. These pits contained from as few as one horse 
skeleton to as many as 37; most had two skeletons. In the spring of 1978, 
shovel testing southeast of royal tomb no. 1550 at Yinxu also located hun

dreds of rectangular pits lined up in rows. Of these, forty were excavated 
and these ranged in size from 2.8 to 3 meters long, 2 to 2.2 meters wide 
and 0.8 to 1.6 meters deep. These pits each contained between one and 
eight horse skeletons with pairs (twelve examples) and sets of six (eleven 
examples) being the most common. Among the former, three pits had a 
single human skeleton buried with the pair of horses. These deposits al
most certainly are associated with ritual sacrifice. In addition to the horse
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pits, other deposits found at the site contained oxen and still others con
tained pigs. However, unlike the horse pits that were concentrated all in 
one area, the pits with oxen and pigs were all found in the empty spaces 
between human burial pits (Chen Zhida 1994). These patterns belie a sig
nificant difference between horse sacrifice and the sacrifice of other do
mestic animals.

Similar horse sacrifices were discovered at the site of Laoniupo in Xi’an 
City, Shaanxi Province, which also dates to the late Shang period and, 
even though there are no 14C dates from the site, they can be dated to the 
latter part of the Yinxu remains. At this site one pit containing a horse, a 
dog, and a human, one pit containing a horse, and a horse-chariot pit, 
were discovered. The horse-chariot pit contained one chariot and two 
horse skeletons (The Archaeology Section of the History Department 
1988).

The site of Qianzhangda in Tengzhou City, Shandong Province, be
longs to the terminal Shang and early Zhou period. Although there are no 
14C dates from this site, the upper limit for the dating of this site is known 
to be post-Yinxu. Archaeologists unearthed a single horse-chariot pit at 
this site containing one chariot and two horse skeletons (Shandong Team 

2000).
From the information known about the above sites we can demonstrate 

that, beginning around 3370 BP, there is incontrovertible evidence that 
domesticated horses were present in the middle and lower Yellow River 

basin.

DISCUSSION
Archaeologists have discovered that, at the site of Yinxu, all of the horse- 
chariot pits and horse pits have horse remains in them and altogether the 
horse remains at this site are quite numerous. This alone strongly suggests 
that the horses at this site were domesticated. On the other hand, in all of 
the sacrificial features, cultural levels, and pits discovered at early Shang 
sites and the late Shang walled town site of Huanbei, not a single horse 
bone has been found (Yuan Jing 2003). While this pattern may be due to 
the limits set on excavations at early Shang sites, it is more likely that there 
simply were no domesticated horses in this area during the early Shang
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period and that such domesticates only emerged in the late Shang era. 
When they did become part of the Shang society, horses attained a very 
special status and the use of horses was strictly restricted to the royalty 
and aristocracy. Chariots or sacrificial animals that belonged to a noble 
individual while living would become part of that person’s burial furnish
ings after death. Under no circumstances did they become the object of 
common consumption or were they used for meat, and therefore we should 
not necessarily expect to find horse bones in secular contexts like the cul
tural levels that were excavated at the late Shang walled site at Huanbei. 
The relationship between horses and humans at this time was very differ
ent from the relationship between humans and other animals such as 
chickens, dogs, pigs, cattle and sheep. The characters for chicken, dog, 
pig, cattle and sheep are all found in oracle bone inscriptions related to 
sacrifices from the Shang dynasty. Archaeologists have also found the re
mains of these sorts of animals in contexts related to sacrifices and burials 
in addition to finding many chicken, dog, pig, cattle and sheep remains in 
non-ritual, cultural levels or pits at Shang sites. These latter bones are like
ly the remnants of animals used by people in everyday contexts. These 
data suggest that, unlike horses, such animals were both the objects of rit
ual sacrifices and objects of daily consumption by the Shang people.

Research on ancient inscriptions gives us another line of evidence that 
we can use. While some oracle bones record the inscription “The king fed 
horses in the stables” (Institute of History 1981), no such inscriptions de
scribing the king feeding cattle, sheep, dogs, chickens, or pigs have ever 
been identified. We believe that this oracle bone inscription concerning the 
king feeding horses highlights the importance of horses to the Shang. Ob
viously, it is highly unlikely that the king personally raised horses, but the 
phrase “the king fed horses in the stables” probably refers to the symbol
ic role that the king played in horse rearing. It is, however, just this sort of 
symbolic participation by the king in raising the horses that demonstrates 
their significance.

Based on the scanty archaeological evidence that is available, however, 
we can propose that the domestic horses found in late Shang contexts 
came into the middle and lower Yellow River by way of diffusion from 
other areas.
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CONCLUSION
We believe that the origins of domesticated animals in ancient China can 
be divided in two ways: one is that human beings in Neolithic China, dur
ing their long association with wild animals, put these animals under con
trol according to their needs and then changed them into domesticates; 
pigs can be regarded as representative of this way. The other way is that 
ancient human beings, by way of cultural exchanges, directly imported 
from other areas the animals that had been domesticated; horses may be a 

representative of this.
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DOMESTICATION OF MILLET
PALEOETHNOBOTANIC DATA AND 

ECOLOGICAL PERSPECTIVES

By Zhao Zhijun
(Institute of Archaeology, Chinese Academy of Social Sciences, Beijing)

INTRODUCTION
Millet is a general term for all kinds of tiny seed crops in the world. In 
China, however, it indicates only two species: foxtail millet (Setaria itali
aa) and broomcorn millet (Panicum miliaceum).

Foxtail millet and broomcorn millet have been the major crops in the 
dry-land agriculture of North China for a very long period of time in Chi
nese history. The dry-land agriculture in North China was centered in the 
middle and lower Yellow River areas, where the ancient Chinese civiliza
tion originated. Therefore, the study of the domestication of millet is not 
only directly related to the origin of the dry-land agriculture in North Chi
na, but also important to the study of the occurrence of ancient Chinese 
civilization. However, the research into the origin of millet has fallen much 
behind in the past, and there has been little discussion in the Chinese ar
chaeological sphere on issues such as where, when, how and why millet 
was domesticated. This was mainly due to the lack of sufficient archaeo
logical evidence, especially reliable plant remains.

In the past, the earliest millet remains reported in China were from the 
Cishan site, located at Wu-An County, Hebei Province (Fig. 1). The radi
ocarbon dates from the site suggest that the site was occupied around 
7500 BP (CPAM of Hebei Province and Handan Relics Preservation Sta
tion 1981). A total of 476 so-called storage pits were found on the site, and 
more than 20% of the pits contained cereal remains (Tong 1984). Howev
er, all of these remains were ashes, rather than intact seeds. The ashes
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were identified as foxtail millet by the spodogrammic method (Huang 
1982). The spodogrammic method is an alternative name for phytolith 
analysis. However, using phytolith to identify plant species is not a straight
forward task, due to the redundancy of phytolith production, i.e., similar 
phytolith types may be produced in widely divergent plant groups (Piper- 
no 1988). The truth is that no phytolith specialist has yet done a system
ic study of millet phytoliths until today. Therefore, the identification of the 
early millet from the Cishan site is quite suspicious.

Thanks to the development of paleoethnobotany in China in recent 
years, especially the implement of flotation technique, new data docu
menting early millet remains began to emerge (Zhao 2005). The most im
portant data came from the Xinglonggou site.

NEW PALEOETHNOBOTANIC DATA 
FROM THE XINGLONGGOU SITE

The Xinglonggou site is located at Chifeng City, Inner Mongolia (Fig. 1), 
and was excavated in the 2001-2003 field seasons by the Inner Mongolia 
Team of Institute of Archaeology, CASS. The site consists of three independ
ent localities. Locality I is a Middle Xinglongwa Culture settlement, dated 
to 80 00-7500 BP. Locality II is a Late Hongshan Culture settlement, dated 
to 5300-5000 BP. Locality III is a Lower Xiajiadian Culture settlement, dat
ed to 4000-3500 BP (Liu 2004). During the excavation, some new tech
niques were applied to collect various samples for the analyses of scientific 
archaeology, such as flotation technique for recovering plant remains.

Locality I of the Xinglonggou site was comprised of 145 house founda
tions, which are square or rectangular in shape, and 30-80 square meters 
in size. About 40 house foundations were excavated. The “pinch” sam
pling strategy (Pearsall 1989) was used to collect flotation samples from 
house floors. Each floor was divided into a series of 2 x 2 meter excavation 
units. A composite sample, made up of small amounts of soil gathered 
from all over each unit, was collected. Features within the house floor 
were considered as separate contexts for sampling, such as hearths, buri
als and pits. About 1200 floatation samples were eventually collected. The 
test excavations were also carried out in Locality II and Locality III, and 
nearly 150 soil samples were collected from Locality II, more than 100
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Fig. 1. Locations of archaeological sites. 
1. Cishan Site, 2. Xinglonggou Site

soil samples from Locality III. Therefore, a total of 1500 soil samples were 
collected from the Xinglonggou site. Most samples are 10-20 1 in volume 
and more than 20,000 1 of soil were floated eventually.

Abundant plant remains were recovered from the samples of the Xin
glonggou site, including about 20,000 charred seeds. According to the 
identification, the majority of the seeds belong to weedy plants, such as 
Cerastium glomeratum, Astragalus sp., Amaranthus sp., Chenopodium 
sp., etc. The others include some wild fruit such as Pyrus betuleafolia, 
Prunus humilis, Prunus armeniaca, and also some nuts such as Corylus 
heterophylla, Juglans mandshurica, and Quercus sp.

The most important result of the flotation work in the Xinglonggou site 
is that more than 1500 charred grains of millet, identified morphologically 
as either broomcorn millet or foxtail millet, were recovered from Locality I 
samples. The broomcorn millet is abundant and accounts for more than 
90% of the total millet found. The grains of broomcorn millet are elongat
ed in shape, with an average length of 1.55 mm and width of 1.15 mm. The 
embryo area is short and confined to the lower part of the seed (Fig. 2). The 
foxtail millet is rare and less than 100 grains were found. The grains of fox
tail millet are spheroid in shape with an average diameter of 1.2 mm. The 
embryo area is long and extends about halfway up of the seeds (Fig. 3).

Unlike the ash remains from the Cishan site, the millets found from 
the Xinglonggou site are intact grains, which provide the foundation for
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Fig. 2. Charred broomcorn millet grains from Locality I.

Fig. 3. Charred foxtail millet grains from Locality I.

a reliable taxonomic identification. The charred grains of millet were dated 

directly by AMS to 5500-5700 BC (TO-12031, calibrated). This perfectly 
fits the date of the cultural deposit in which the millet was found. Therefore, 
the millet remains recovered by floatation from Locality I of the Xin- 
glonggou site were the earliest domesticated millets with a precise date 
and a clear identification found in China, as well as in the world.
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Fig. 4. Comparison of broomcorn millet grains. From left to right: grains 
from Locality I, grains from Locality III, and modern grains.

A large number of charred millet grains, including both broomcorn 
millet and foxtail millet, were also recovered from the Locality III floata
tion samples. We randomly selected 50 grains of broomcorn millet each 
from the samples from Locality I and Locality III, and compared their 
morphological characteristics (Fig. 4). The results indicate that the grains 
of broomcorn millet from Locality I have more primitive characteristics, 
such as being smaller in size and elongated in shape. Considering the ear
ly date of Locality I, the primitive characteristics of the grains of broom
corn millet suggest that the crops were probably undergoing domestica
tion in this locale. If so, the Chifeng area where the Xinglonggou site is lo
cated should be the place where millet was domesticated, or one of the 
places of millet domestication.

ECOLOGICAL ANALYSIS 
OF THE DOMESTICATION OF MILLET

However, the data from a single archaeological site are obviously not enough 
to solve the issues of the domestication of millet. From an ecological view 
of point, the interaction between human activities and plant evolution in a 
particular environmental setting is seen to be of primary importance in the
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occurrence of plant domestication. Therefore, questions need to be ad
dressed to explain the emergence and process of domestication of millet. For 
example, how special is the environmental setting in the Chifeng area to 
support this region as a likely place where millet was domesticated? What 
was the biological characteristic of the ancestors of domestic millet that in
terested humans in food collection? Did the knowledge gained from wild 
grass collection allow human populations to adapt to environmental chang
es, resulting in the development of new subsistence strategy? And so on.

The Chifeng area is an intersection of three major geographical re
gions: the Mongolian Plateau, the Northeast Plains and the North Plains 
of China. To the West is the Mongolian plateau grassland. To the north 
are the southeastern foothills of the Daxing’an Mountains. To the east the 
Keerqin Desert borders on the Northeast Plains. To the south are loess 
hilly lands which mark the edge of the North Plains. Two rivers flow 
through this region, the Laoha River and the Xilamulun River, both of 
which are upper tributaries of the Xiliao River. This geographical position 
creates a remarkable ecological diversity. For example, in this area, as 
small as 100,000 sq km, mountains, river valleys, grassy plains, loess hills 
and desert - a wide range of different landscapes are concentrated. The 
Chifeng area is located at the transition from the warm semi-moist climat
ic zone to the temperate semi-dry climatic zone. The vegetation therefore 
also belongs to a transitional zone, from the North China warm broad
leaved and conifer mixed forests to the temperate steppe. Because of this 
transitional character of the climate and vegetation, the Chifeng area be
longs economically to the frontiers between arable farming and pastoral- 
ism. The pasture includes open grassland, grassy marshland and forested 
grasslands. The farmlands are dominated by dry-land agriculture. How
ever, because there are many rivers, some pockets of wetland cultivation 
exist. This creates a remarkable juxtaposition of rice paddies and dry mil
let fields. In summary, one of the significant environmental characteristics 
of the Chifeng area is its ecological diversity.

Another significant environmental characteristic of this area is ecolog
ical fragility and mutability, which is caused by the existence of the Keer
qin Desert. The Keerqin Desert is the easternmost desert in China, in to
tal area about 50,000 sq km. The major part of the desert is distributed in
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Fig. 5. An oasis in Keerqin Desert.

the Lower Xiliao River area. However, the most active part, characterized 
by mobile sand-dunes, is distributed in the upper Xiliao River area, i.e. the 
Chifeng area (Jiang et al. 2003). Unlike other deserts, the Keerqin Desert 
has a rich supply of groundwater. For this reason many small lakes and 
ponds are distributed within the desert there, and around these bodies of 
water there are marshlands of varying size (Fig. 5). Around the edges of 
the desert are distributed marshlands, grasslands and even in some places 
forest grasslands. The Keerqin Desert is an unstable and mutable environ
mental factor, which in turn drives ecological changes throughout the 
Chifeng area. In favorable climatic conditions, the Keerqin Desert is rela
tively stable, most sand-dunes are stabilized or semi-stabilized, and the 
vegetation around the desert flourishes and encroaches on the desert area, 
forming new soils on top of the sands. If the period stability is even long
er the Keerqin Desert may shrink significantly. However, when climatic 
conditions become drier, precipitation and river flows decrease, ground- 
water declines, many of the Keerqin lakes disappear and the sand-dunes
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become more active, with the effects of the windblown leading to desert 
expansion. Desertification processes extend outward from the desert, and 
under prolonged conditions of aridity the entire Chifeng area is prone to 
environmental degradation. The Keerqin Desert is therefore pivotal to re
gional uncertainty and a hidden danger. Especially in the period of human 
history, overexploitation has usually triggered the chain of environmental 
problems. This results in the ecological environment of the Chifeng area 
having become worse and worse over recent millennia.

The ecological characteristics of the Chifeng area provide the condi
tions for wide distribution and rapid evolution of the ancestors of millets. 
In taxonomic classification foxtail millet belongs to the genus Setaria, 
which contains more than 100 species worldwide. Most scholars believe 
Setaria viridis was the ancestor of domesticated foxtail millet (Setaria ital
iaa). Some also believe that the evolution of domesticated millets was from 
Setaria viridis through Setaria viridis var. gigantea. For broomcorn millet 
in the genus Panicum, which contains perhaps 400 species worldwide, 
some Chinese scholars suggest that Panicum miliaceum subsp. ruderale 
may be the ancestor of the domesticate, Panicum miliaceum. Other schol
ars believe the ancestor is Panicum repens, one of the very common annu
al weedy grasses in North China. Regardless of which species is taken as 
the ancestor, all of these wild millets have a common character, i.e., the 
single plant produces very abundant but tiny grains. Based on the princi
ple of biological evolution, under relatively stable and predictable environ
ments, one evolutionary tendency of plants is to produce fewer but larger 
perennial life-forms. But in mutable and fragile environments, one evolu
tionary tendency is to produce abundant, smaller, or short-lived offspring 
(Harper 1967). The first tendency is to maximize competitive abilities of 
offspring for a favorable but highly competitive environment, but the sec
ond tendency is to maximize reproductive abilities for adapting to unpre
dictable conditions. The result of this second kind of evolutionary strate
gy leads plants that produce many more but smaller seeds to become the 
dominant forms in marginal environments. For example, in the plant com
munity of the Keerqin Desert, Setaria viridis is not only one of the domi
nant species but also one of the least sensitive to environmental changes, 
such as desertification and sand-dune mobility (Jiang et al. 2003). In fact,
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this kind of strong adaptability of the millet ancestors remains in the do
mesticated forms. For example, broomcorn millet is usually the first choice 
for cropping on newly opened farmland, where other crops do not do as 
well (Chai 1999). Therefore, the Chifeng area has caused some troubles 
for many plant species because of the ecological mutability and fragility, 
but has provided good conditions for the millet ancestors.

The significant environmental characteristics of the Chifeng area, i.e., 
ecological diversity and mutability, not only provide the conditions for the 
wide distribution and evolutionary trend of the ancestors of millets, but 
also affect the changes of human activities in their food-collection strate
gy. The ecological mutability is related to rapid switch of vegetation cov
ers that in turn causes the change of component of animal communities, 
which eventually creates the pressure on the selective resources of human 
food collection. Broad-spectrum foraging therefore began to be practiced 
in human subsistence. The ecological diversity provides mixed plant and 
animal communities that contribute to the broad-spectrum foraging. As a 
result, some highly productive tiny seed plants which were not favorable 
human food, such as the ancestors of broomcorn millet and foxtail millet, 
became the choice of human food resources. These plants eventually be
came domesticated crops by the selection of human activities, such as 
gathering, protection, and planting.

CONCLUSION
The charred millet remains, including both foxtail millet and broomcorn 
millet, recovered by flotation technique from Locality I of the Xinglonggou 
site are the earliest domesticated millets with a precise date and a clear 
identification known today. This important finding provides crucial new 
evidence for the study of millet domestication in China, and suggests that 
the Chifeng area at which the Xinglonggou site is located is likely a place 
where millet was domesticated. Based on a preliminary ecological analy
sis, the environment of the Chifeng area has two significant characteris
tics, one being ecological diversity, and the other the ecological fragility 
and mutability. These two characteristics not only provide the conditions 
for the wide distribution and evolutionary trend of the ancestors of mil
lets, but also affect the changes of human activities in their food collection
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strategy. As the result, the domestication of millet occurred under the in
teraction between human activities and plant evolution in this particular 
environmental setting.
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FROM REGIONALTO LOCAL
POLLEN ANALYSIS IN SWEDISH ARCHAEOLOGY

By Per Lagerås
(Archaeological Excavations Department, National Heritage Board)

INTRODUCTION
Many modern archaeological projects deal with questions regarding the 
landscape in one way or the other, where pollen analysis and other pale- 
oecological techniques may contribute important results and interpreta
tions. However, even though pollen analysis has been used in archaeology 
for some decades now, there is a continuous need for development and re
finement of this collaboration, when it comes to both project design and 
the selection of sites as well as scientific angles and final interpretations.

What is most important for a successful incorporation of pollen analy
sis in archaeology is probably the selection of scale, both temporal and spa
tial. This paper will focus on scale, and it will show how pollen analysis 
may provide data for interesting interpretations at different scales, from re
gional landscape development, to the history of single farms, and even to 
specific activities by individuals. It starts with a short overview of the his
tory of pollen analysis in Sweden, followed by a general outline of the re
gional cultural landscape development, and in the final sections the bene
fits of local pollen studies will be exemplified by two recent projects at the 
Swedish National Heritage Board. The paper is based on a lecture held at 
the Sino-Sweden Archaeology Forum, in Beijing, 26-27 September 2005.

POLLEN ANALYSIS IN SWEDEN
Pollen analysis was first presented by the Swedish geologist Lennart von Post 
in the early 20th century (von Post 1916), and it has kept a strong position in
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Sweden and in the neighboring Nordic countries ever since (see review by 
Birks 2005). During the first decades, pollen analysis was used as a tool 
for studies of forest development and climate history, and as a stratigraph- 
ical tool for relative dating and correlation. The focus was on natural 
processes, but from the mid-20th century onwards, influenced by pio
neering studies in Denmark (Iversen 1941), pollen analysis in Sweden has 
increasingly been used also for studies of human impact and cultural land

scapes.
In 1969 these early human impact studies were summarized in an in

fluential model for the south-Swedish cultural landscape development, 
which was based on a series of regional pollen diagrams (Berglund 1969). 
In this model, Berglund distinguished several agricultural expansion phas
es that were synchronous throughout southern Scandinavia. The model 
became an important framework in paleoecology as well as in archaeolo
gy during the 1970s and the 1980s, when most studies, both paleoecolog- 
ical and archaeological, focused on the regional development rather than 
on local variation and complexity.

The 1980s was also a decade of large interdisciplinary projects, of 
which the most important one was the Ystad Project, which dealt with the 
long-term cultural landscape development in southernmost Sweden (Ber
glund 1991). The general hypothesis set out for this project was based on 
the model from 1969, but the final results gave a more complex picture of 
the landscape development. Local adaptations and varieties among differ
ent parts of the study area were stressed.

After the Ystad Project, pollen analysis and other paleoecological re
search in Sweden has continued to highlight the complexity of cultural 
landscape development, and research interest has gradually changed from 
regional studies to local ones. During the last two decades, local pollen 
analytical studies have been used for detailed studies in different parts of 
Sweden, and the results have been matched with local archaeological and 
historical records (e.g. Björkman 1996; Lagerås 1996a; Lindbladh 1998). 
This change of focus from regional to local has enhanced the possibilities 
to use pollen analysis to address specific questions and problems within 
archaeology, and to combine paleoecological and archaeological data into 

interdisciplinary interpretations.
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THE REGIONAL CULTURAL 
LANDSCAPE DEVELOPMENT

Thanks to many high-quality pollen diagrams produced during the last 
fifty years, we now have a rather clear picture of the general outline of the 
cultural landscape development in southern Sweden (see summary by Ber
glund et al. 2002). This development may be expressed as a gradual change 
in the relationship between woodland and open land through time, as in 
the curves presented in Fig. 1. These curves show my final interpretation 
of several pollen diagrams published by myself and others (e.g. Berglund 
1966, Digerfeldt 1972, Regnéll 1989, Lagerås 1996a).

Based on the natural conditions for agriculture, southern Sweden may 
be divided into two major landscape types: fertile plains and marginal up
lands. The fertile plains are characterized by sedimentary bedrock covered 
by clay and other rich soils, and they are intensively cultivated today. In 
contrast to this, the marginal uplands are characterized by hard crystal
line bedrock and sandy till with stones and boulders, to a large degree cov
ered by planted coniferous forest. The two landscape types not only have 
a different appearance today, but they also have a rather different land-use 
history, and, therefore, it is suitable to present the south Swedish cultural 
landscape development with two separate curves, as in Fig. 1.

As shown by the curve for fertile plains, agriculture reached southern 
Sweden approximately 4000 BC. It was introduced from Continental Eu
rope and it was based on wheat and barley cultivation and animal hus
bandry - an agricultural system founded in West Asia many thousand 
years earlier. In Sweden it was first established in the southernmost part 
but spread rather quickly to most fertile areas in the southern and middle 
parts of the country. Settlement and cultivation was, to begin with, main
ly restricted to fertile plains while the uplands were used for herding and 

extensive wood pasturage. To a large degree the landscape remained for
ested throughout much of the Neolithic.

It was not until during the Bronze Age, about 1000 BC that agriculture 
resulted in a more widespread expansion of open cultural land on the fer
tile plains, and at the same time cultivation and permanent settlement also 
spread into marginal upland areas. Agriculture also expanded during the
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Figure 1. Illustration of the long-term change of the ap
proximate relationship between woodland and open cul
tural land in the two main landscape types of southern 
Sweden: fertile plains and marginal uplands.

Early Iron Age, but the next major expansion period was during the Vi
king Period and the Early Middle Ages, approximately AD 800-1300, 
which was an expansion period all over Northern Europe.

Even though these curves give a simple picture of a much more com
plex development, they highlight an interesting difference between fertile 
plains and marginal uplands. The cultural landscape development in fer
tile plain areas has shown a gradual and rather one-way trend from a for
ested to a more open landscape. The trend has been step-wise, with peri
ods of expansion followed by periods of stagnation, but it shows no obvi
ous regressions in landscape openness, that is, it shows no periods of 
reforestation. In the marginal uplands, on the other hand, periods of ex
pansion have been followed not only by stagnation, as on the plains, but 
also by periods of regression and reforestation.

170



This difference reflects a general relationship between central and mar
ginal areas which may be found in many parts of the world, namely that 
crisis in agriculture and society have a larger impact on the landscape de
velopment in marginal areas than in central ones. The difference is easy to 
understand when it comes to crisis caused by climatic deterioration, since 
agriculture in marginal areas is more dependent on climate, and, as in the 
case of the uplands of southern Sweden, may be restricted by a short veg
etation period. But other crises, such as epidemics, also had a more severe 
impact on the landscape development in marginal areas. The reason for 
this is probably that a decrease in population in marginal areas resulted in 
a long-term abandonment of farms, while farms in central areas were not 
abandoned more than temporarily. Even though epidemics may have hit 
the population even of central areas hard, or even harder, the farms on fer
tile soils were probably not abandoned for long when their inhabitants 
died but rather taken over by others. In times of large-scale crisis, there 
may have been a movement of people from poor farms in marginal areas 
to abandoned farms on fertile plains with better conditions for agricul

ture. Hence, we may expect a concentration of settlement and population 
in central areas during periods of overall crisis and population decline.

The curve illustrating marginal uplands in Fig. 1 shows that there have 
been at least three major periods of agricultural regression and reforesta
tion in southern Sweden. The first one, which is dated to the 6th century 
AD, and which is evident from several pollen diagrams (e.g. Lagerås 
1996a, b), was probably directly or indirectly connected to the plague ep
idemics that haunted Continental Europe after the fall of the Roman Em
pire. The next regression period is dated to the 14th century and is con
nected to the next large-scale plague epidemic - the Black Death - which 
reached Sweden in AD 1350 (Myrdal 2003). Abandonment in connection 
with the Black Death has hitherto been difficult to prove by pollen analy
sis (Berglund et al. 2002), mainly because of poor temporal resolution in 
most diagrams, but it shows up in a new pollen diagram from southern 
Sweden, which is presented below. The third period of reforestation was 
rather recently dated to the late 19th and the early 20th centuries. It re
flects a large-scale abandonment of farms, partly as a result of emigration 
from the countryside to cities, but also to America and other places that
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seemed to offer a better future than the poor and stony soils of the south- 
Swedish uplands. This large-scale abandonment coincided with the intro
duction of modern forestry, and it meant the birth of the present land
scape, where cultivation is restricted to fertile soils and the uplands are 
covered by coniferous forest.

The causal relationships are certainly more complex than what has 
been outlined here, and there may be different opinions on the causes be
hind periods of expansion and regression. What is clear, however, is that 
pollen analyses and other paleoecological studies in marginal areas have a 
great potential to reflect changes in agriculture and society.

LOCAL STUDIES
The long-term cultural landscape development of southern Sweden, as 
outlined above, serves as a regional or supra-regional framework for re
search on paleoecology, archaeology, settlement history, etc. It is, howev
er, rather simple and we need detailed local studies to understand the com
plexity and the processes behind landscape change. It is important to note 
that the regional landscape development is the outcome and the combined 
effect of many local changes and decisions, mostly at farm level. By local 
studies we have the possibility to follow the history of individual farms, 
which is a key to the understanding of the land-use and settlement histo
ry.

Another great advantage of local pollen analytical studies is that their 
results are usually more suitable for comparison with archaeological data. 
A local pollen diagram may, for example, be compared with results from 
the archaeological excavation and dating of house remains and ancient ar

able fields within the pollen source area (cf. Sugita 1994), which may lead 
to a combined and detailed interpretation of the local land-use and settle
ment development. For this purpose small peatlands close to archaeologi
cal site are suitable for pollen sampling (cf. Edwards 1991). Sometimes it 
may even be fruitful to sample for pollen analysis within the actual ar
chaeological features. In that case the results may be very local, and give 
information on the function of the feature and also give a picture of its en
vironmental setting.
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Within the Swedish National Heritage Board we try to develop ways of 
combining local pollen analysis with archaeology, aiming at interdiscipli
nary investigations and interpretations. Two examples of such local stud
ies will now be briefly presented.

LOCAL EXAMPLE 1:
FARM ESTABLISHMENT AND ABANDONMENT

ATGRISAVAD
At Grisavad, which was situated in a marginal upland area of southern 
Sweden, there were the visible remains of a small farm abandoned in the 
early 20th century (Fig. 2). What was left of the farm was stone founda
tions of buildings, some stone walls, etc., and the entire site was now cov
ered by coniferous forest. A small-scale excavation was carried out, which 
resulted in finds from the last three hundred years.

A core for pollen analysis was taken in the adjacent peatland, very 
close to the farm remains, and the result of the analysis is presented in the 
diagram in Fig. 3. The diagram shows only some selected taxa; a more 
comprehensive diagram with a thorough interpretation will be published 
elsewhere (Lagerås in prep.).

According to the diagram from Grisavad there was some temporary 
cultivation already at AD 800, but more continuous cultivation started 
around AD 1000, which indicates the establishment of a local farm. The 
farm had pastures and probably meadows, as indicated, for example, by 
the curve for Poaceae undiff., and arable fields with wheat (Triticum), rye 
(Secale), and barley (Hordeum). After some hundred years, in the 14th 
century, the cultivation of cereals stopped. Obviously the farm was aban
doned, and a beech (Fagus) forest gradually developed on the previously 
open land.

Approximately two and a half centuries later, the beech forest was 
cleared and cultivation started again, which shows that a new farm was 
established. The new farm had pastures that soon developed into Calluna 
heathland, and it had arable fields with cultivated wheat, rye, barley, oats 
(.Avena), buckwheat (Fagopyrum esculentum), and flax (Linum usitatissi- 
mum). Finally, in the upper part of the diagram, we can see how this late
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Coring point
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Figure 2. Map of Site Grisavad showing the short distance be
tween the coring point for pollen analysis and the remains of 
an abandoned and partly excavated farm. The shaded area is 
peatland.
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Figure 3. Pollen diagram from Grisavad showing some selected taxa used in the 
discussion. The diagram is plotted on a linear time scale based on a number of 
calibrated radiocarbon dates. The pollen analysis was performed by Leif Björk
man.
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farm too was abandoned, and how the area was forested by pine (Pinus) 
and spruce (Picea).

This local study shows the establishment and abandonment of two suc
ceeding farms, of which only the late one was discovered by the small- 
scale archaeological excavation. What is most interesting is that the local 
history inferred from the pollen analysis can be tentatively connected to 
large-scale historical events. The establishment of the first farm is the lo
cal expression of the medieval expansion, which affected most of North
ern Europe and which obviously reached this marginal site. The abandon
ment of the same farm coincides with the plague epidemic, the Black 
Death, which we know from historical records reached Sweden in the year 
1350 (Myrdal 2003). A plausible interpretation is that the abandonment 
was caused directly or indirectly by the plague. The establishment of the 
second farm coincides with a time of increasing population and recovery 
after the plague and the late-medieval economic crisis. Finally, the aban
donment of the second farm is a reflection of the large-scale changes in so
ciety and the introduction of modern forestry that took place about a hun
dred years ago.

The conclusion from this local example is that even a small farm, situ
ated far away in a marginal upland, is part of the world history. History is 
made of individuals, and in the same way, the landscape history of Sweden 
and most other countries is made up of the many local histories of individ
ual farms.

LOCAL EXAMPLE 2:
NEOLITHIC BURIAL RITUALS AT HAMNEDA

Pollen analysis is most commonly used for the investigation of land-use 
and vegetation history, as in the example above, using stratigraphies from 
lakes and peatlands. However, it may also be fruitful to sample soil profiles 
inside the actual archaeological features and contexts. In comparison to 
peat and gyttja samples, the samples from dry soils in archaeological con
texts usually have a poor pollen preservation, and they also have a more 
complicated or blurred stratigraphy due to bioturbation by earthworms. 
But if these problems are overcome, this type of pollen analysis has a great 
potential to provide new and valuable results, which may contribute to our
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Figure 4. The Late Neolithic stone cist in Hamneda during excavation. The photo
graph is taken from a sky-lift.

understanding, not only of past vegetation and land-use, but also of past 

ritual activities, tradition, and culture.
At Hamneda, situated in a forested upland area in southern Sweden, a 

Late Neolithic stone cist dated to c. 2000 BC was carefully excavated (Fig. 
4). The grave turned out to contain a pot, which had been put inside the 
cist in its eastern end, but no other archaeological finds were made. Due to 
the acidity of the soil and the poor conservation conditions no skeleton re
mains were preserved. However, since we know that pollen grains may be 
preserved in acid soils, samples for pollen analysis were taken, both along 
the bottom layer of the cist and inside the pot. The results of the analysis 
are presented in the diagram in Fig. 5, showing some selected taxa (for a 
more thorough presentation see Lagerås 2000a, b).

As shown by the diagram, samples taken inside the pot in the eastern 
part of the cist were very rich in pollen grains of wheat (Triticum) and bar
ley (Hordeum), while samples taken along the bottom layer outside the 
pot contained no or very few pollen grains of the same cereals. Both wheat 
and barley are poor pollen producers, and not even in pollen traps from
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Figure 5. Bar chart showing the percentage 
distribution of some pollen taxa through a 
longitudinal section of the Late Neolithic 
stone cist from Hamneda. The drawing of a 
section through the cist shows the position of 
the analysed soil samples (the corresponding 
bars are positioned above each sample). The 
three samples in the easternmost part of the 
cist (to the right in the figure) were taken in
side the pot. The pollen analysis was per
formed by the author.

arable fields does pollen from these cereals reach more than one or a few 
percent (Vuorela 1973). The high frequencies in the samples from the pot 
are therefore exceptional. Obviously the pot was not empty when it was 
put in the grave. It was filled with cereals, or perhaps some food or drink 
made of cereals, of which now, 4,000 years later, only the pollen grains re
mained. Possible food is, for example, porridge, gruel or bread, and among 
possible drinks, beer is the most likely one since it is based on cereals.
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Another fascinating and unexpected result of the analysis was the oc
currence of pollen grains from wood anemone (Anemone nemorosa). This 
plant species is a relatively poor pollen producer and it is usually repre
sented by only very low percentages in pollen diagrams. The unusually 
high percentages, together with the spatial distribution with the highest 
values in the center of the cist, show that flowers of wood anemone have 
been put in the cist at the time of the burial. Probably, the flowers were de
liberately deposited as a part of the burial ritual, and the dead body may 
have been partly covered by flowers, or it may have rested on a plant bed. 
Furthermore, the presence of wood anemone tentatively dates the burial to 

the springtime.
The example from Hamneda shows that new aspects of prehistoric 

burial rituals may be inferred from pollen analytical evidence. Plants, food 
and drinks have certainly played an important role in the burial rituals of 
many cultures during different periods (for further discussion and refer
ences see Tagerås 2000a, b.), and these “invisible” grave goods might be 
documented more broadly, provided pollen analysis is more frequently ap

plied to soil samples from graves.

CONCLUSION
The cultural landscape development of Sweden is relatively well known, at 
least on a regional level, thanks to a long tradition of pollen-analytical re
search. Today, most pollen analyses focus on the local scale, where new 
details about past human-landscape interactions, and also about other as
pects of traditions and culture, may be gained. The potential of local anal
yses was exemplified in this paper by the results from two recent projects 
at the National Heritage Board.

For the success of interdisciplinary collaboration between paleoecolo- 
gy and archaeology, it is important that both disciplines are involved in 
the project design and in the selection of sites for sampling and excavation. 
Pollen analysis and archaeological investigations within the same project 
need to focus on the same scientific questions, the same area, and the same 
time period, and also to aim at the same degree of temporal and spatial 
resolution, in order provide results and interpretations that are relevant 
and useful. To achieve this, there needs to be continuous interdisciplinary



discussion and collaboration, from the planning of the project, through
fieldwork and analysis, to final interpretations and publication. Progress has
been made, but this type of collaboration needs to be further developed.
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LITHIC PRODUCTION 
OF EARLY STATES IN CHINA

AN EXAMINATION OF THE DEVELOPMENT 
OF CRAFT SPECIALIZATION

By Chen Xingcan
(Institute of Archaeology, Chinese Academy of Social Sciences, Beijing)

In a previous study, we argued that the Erlitou polity was a territorial state, 
as defined by Trigger (1999), rather than a city-state, based on the size of 
its territory and the degree of political centralization (Liu and Chen 2003). 
The political economy of early states in China represented by the Erlitou 
and Erligang culture can be summarized as the production and distribution 
of prestige goods and subsistence goods, and that the production and dis
tribution of subsistence goods in early states was less centralized than that 
of prestige goods. We further argued that in a four-tiered settlement hier
archy like Erlitou polity, while the raw material and exotic goods (tribute) 
moved upward from the settlements at the lowest regional level to the pri
mary center, the finished prestige products (redistribution) moved down
ward, reaching the lowest regional centers but not the lowest tier of the set
tlement hierarchy. On the other hand, subsistence goods such as stone tools 
were produced in settlements near lithic resources and distributed to con
sumers in both urban and rural areas (Liu and Chen 2003:135-141).

To test our proposition and to know more about lithic production in 
early states, we have excavated the Huizui site for four field seasons fol
lowing a systematic survey of the surrounding area. In this article, I will 
try to focus on the following issues in the light of our archaeological and 
ethnoarchaeological studies: What happened to the lithic production from 
the Longshan culture to the Erlitou culture? In what way did the Huizui 
people produce their stone tools and build their relationships with the pri
mary center at Erlitou and other settlements?
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HUIZUI: A STONE-TOOL MANUFACTURE SITE
According to our full-coverage survey and excavation, Huizui site was a 
regional center for stone-tool production during the Longshan and Erlitou 
periods (Chen et al. 2003; Ford 2001; Henan 1st team 2003, 2005). As a 
multi-component site with its major occupation dating to the Erlitou peri
od (40 ha) (Fig. 1), the remains of both the Yangshao and the Longshan 
culture are distributed only in the east part covering an area of about 10 
hectares along the Liujian River, a tributary of the Yi River. In the season 
of 2002-2003, an area of 200 square meters was excavated at the center 
of the Huizui East, revealing more than 190 features, including 7 house 
foundations, 165 ash pits, 1 well, 11 urn burials and 8 pit burials extend
ing from the Erlitou to the Yangshao culture. Large amount of artifacts 
and remains of human activities have been unearthed, including various 
tools and utensils made of bone, stone, shell, ceramic and antler, broken 
animal bones, and burnt limestone pieces. Stone blanks, flakes, grinding 
slabs, and semi-finished and finished tools made from more than 15 types 
of lithic materials from both Longshan and Erlitou strata have proved that 
Huizui was a stone-tool manufacture site for a long period of time from 
Longshan to Erlitou (Henan 1st team 2003, 2005).

All Longshan and Erlitou features have yielded stone-working materi
als, especially stone blanks and all kinds of flakes, though their distribu
tions are uneven in different features. For example, concentrations of lith
ic remains were unearthed from two layers in ash pit H101. Layer One 
yielded 4420 stone flakes and chips, 1 blank, 20 stone materials, 91 white- 
colored burnt limestone pieces; Layer Two yielded 92 stone flakes, 4 stone 
blanks, 1 semi-finished stone tool, 78 stone materials, 1 grinding slab, 1 
broken stone ring and 141 white-colored burnt limestone pieces. A male 
skeleton lying at the bottom of the pit and facing a small dog may be the 
remains of a stone craftsman (Fig. 2). Ash pits containing potsherds and 
broken animal bones in close proximity with house foundations in the ex
cavated area hint that this area might have been occupied by stone work
shops, while also being used as a living space for the stonemasons.

Though remains of the Erlitou culture were largely destroyed at Huizui 
East by agricultural activities in the last few decades, the features from the 
Erlitou period show no difference from those of the Longshan period in 
terms of stone-making behavior. Fifteen ash pits, three small tombs and
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one well have been discovered so far. Stone blanks and flakes are every
where in both ash pits and well. Nineteen stone flakes, 8 stone materials, 
3 stone blanks, and 25 white-colored fired limestone pieces, together with 
many Erlitou potsherds, have been found from the well, all indicating that 
stone tool making activities continued during the Erlitou period. All stone 
artifacts from the Erlitou period are very similar to those of the Longshan 
deposits. The layout and distribution of the features and artifacts of the 
Erlitou period suggest that people continued to live and make stone tools 

in this area.
In order to understand more about the Erlitou stone production, we exca
vated Huizui West where only Erlitou remains can be identified. In an area 
of 110 square meters, more than 30 features have been found, including 
28 ash pits, 1 house foundation, 1 pit burial, 2 wells and one road, all as
sociated with stone flakes and other related stone remains. Stone material 
and stone artifacts in Huizui West show no difference from their counter
parts in Huizui East, except that fewer white-colored fired limestone piec
es have been found. Ash pit HI (3 m2 in diameter and 1 m in depth), about 
6 m away from a house foundation, has yielded hundreds of stone flakes 
and a few stone blanks, as well as domestic refuse such as potsherds and 
animal bones (Fig. 3). In well No. 1 three small pottery vessels were found 
at the bottom, indicating that this well may have met the needs of both liv
ing and stone-making activities. The distribution of the features indicates 
that Huizui West might have been a residential area containing stone tool 

workshops, the same situation we have seen in Huizui East. A man was 
buried together with an animal head in ash pit H 6, resembling that of 
HIOI of Huizui East in the Longshan period, hinting that Longshan and 

Erlitou people also share the same mortuary custom.
More than 90 percent of the stone artifacts are dolomitized oolitic 

limestone which were surely mined from the Songshan Mountains (Webb 
2004), only 3-4 km to the south of the Huizui site. At Huizui most stone 
blanks and semi-finished stone tools are rectangular in shape, roughly 
10-40 cm long and 6-15 cm wide. The only finished products made of 
this type of limestone are spades (Fig. 4). This indicates that Huizui must 
have had specialized workshops for making stone spades, since very few 
other types of blanks or semi-finished products have been found at either
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Longshan or Erlitou strata. Grinding slabs, almost all made of sandstone, 
might have come from two small hills to the south and east of the site, less 
than 1 km away. Some sandstone outcrops are located immediately next 
to the site. Interestingly, almost all the broken working stone tools, such 
as axe, adze, chisel and knife, are mainly of diabase and sandstone rather 
than oolitic limestone, and they were likely made for local usage. All these 
phenomena suggest that Huizui people made their stone spades mainly for 
export to other areas.

HOW PEOPLE MADE THEIR STONE TOOLS:
AN ETHNOARCHAEOLOGICAL STUDY AT XIKOUZI
Archaeological evidence suggests that Huizui might have had specialized 
stone workshops from the Longshan to the Erlitou period, and there seems 
to be no difference in manufacture methods throughout the entire produc
tion period. But how was the production organized? In other words, were 
the workshops run by the community or by different families? Were there 
any full-time specialists in the workshops? Since the excavated area is 
rather small, we seek ethnoarchaeological information from analogy with 
a modern stone-craft village at Xikouzi, 6 km to the southeast of Huizui, 
at the foot of the Songshan Mountains (Chen and Li 2003).

Xikouzi has been a stone craft village since antiquity due to its easy ac
cess to the stone resources. Stone materials can be seen everywhere in the vil
lage. People specialize in different products, ranging from rectangular stone 
blanks for making tomb steles to various animal sculptures for decorating 
courtyards or graveyards. Those products are sold to Henan as well as to 
other provinces either by the producers or through dealers. Stone materials 
are mined by different people in the mountains and transported by special
ized truck or tractor owners. In most cases, a stone workshop is household- 
based and run by a nuclear family, though some workshops are run by sev
eral families together. People make their products in their yards or just out
side the yards. Stone materials, blanks and semi-finished and finished 
products, as well as stone flakes and chips, are mixed together, dumped in 
the gully, at the roadside, or just in or outside their courtyards. Production 
debris is mixed together with their domestic refuse. The distribution pattern 
of lithic debris is similar to what we have seen at Huizui in antiquity.
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Large stone waste, which cannot be used for making stone blanks or 
sculptures, is then transported either to lime kilns or carpolite production 
factories by specialized transportation workers to make lime or carpolite. 
The lime and carpolite factories pay for the transportation specialists, 
while the stonemasons happily give away their stone rubbish for free.

Though different workshops at Xikouzi are specialized in making dif
ferent products, there are no full-time craftsmen at all. Both workshop 
owners and their employees are either from Xikouzi or from neighboring 
villages, and they all have their own lands and are not free from their ag
riculture activities. In most cases, a family-run workshop stops production 
during the harvesting seasons because people have to work in their lands. 
Village-level organization is almost absent from the management of the 
workshops, though the workshop owners have to pay taxes to the local 
government.

The ancient Huizui site and modern Xikouzi village are different in 
many ways, but they share some remarkably similar patterns, in terms of 
spatial relationship with the raw material, the disposal of production de
bris, and the reuse of waste products. Xikouzi provides analogical infor
mation for inferring production organization among the Huizui people.

It seems that Huizui people in antiquity may have run their specialized 
workshop on a household basis. Almost all villagers were specialized in 
spade making; stone knapping and grinding activities were just carried out 
around their houses, and manufacture debris and domestic rubbish were 
dumped near the living areas. Large stone flakes, stone waste or even some 
broken stone tools were put into kilns to make lime. White-colored burnt 
limestone and lime, as the second largest quantities of material remains in 
archaeological deposits, may indicate that the Huizui site was also a spe
cialized lime provider in antiquity, though lime production seems to have 
declined during the Erlitou period (Henan 1st team 2003 2005). The way 
in which people use their stone materials at Huizui is quite similar to what 
we have seen at Xikouzi.

Ceramic remains, all kinds of stone tools and weapons, animal remains 
and various crops from either flotation or phytolith studies indicate that 
those stone craftsmen were never free from agriculture and foraging activ
ities, though we have no information to tell how often they may have closed

185



their workshop during harvesting seasons. However, enough evidence sug
gests that stone craftsmen might have been part-time specialists.

WHERE DID PEOPLE PROCURE THEIR STONE 
MATERIALAND DISTRIBUTE THEIR PRODUCTS?

As mentioned above, almost all stone blanks, semi-finished stone tools and 
stone flakes are dolomitized oolitic limestone, a material different from 
both dolomite and real limestone. Geological survey shows that the dolo
mitized oolitic limestone bed is distributed mainly on the top areas of the 
Songshan Mountains, ranging from about 350 to 800 meters above sea lev
el. The outcrops of dolomitized oolitic limestone show thin bedded forma
tion (Fig. 5), which is probably one of the main reasons that this particular 
type of stone was used by people in antiquity: it was easy to quarry with 
Stone Age technology before explosive and metal tools were employed.

Dolomitized oolitic limestone has no advantages, in terms of its hard
ness and distance from the Huizui site, over real limestone and dolomite. 
Furthermore, it is not a good material for producing lime since it is diffi
cult to burn thoroughly. This is why we have found so many semi-burnt 
white-colored dolomitized oolitic limestone remains at the site, a form of 
stone debris from lime making (Fig. 6). However, limestone and dolomite 
in the Songshan Mountains occur as massive beds, which made them dif
ficult to quarry and to shape to thin blades in antiquity. In contrast, lime
stone and dolomite are an ideal form of raw material for making large 
stone sculptures, such as those erected in the Song royal tombs in Gongyi. 
Our experimental studies prove that dolomitized oolitic limestone is easi
er to quarry than limestone and dolomite.

Full-coverage survey has been carried out in the Songshan Mountains 
and in the area between Huizui and the mountains. It is too early to pin
point the locations of quarry sites, though preliminary surveys have pro
vided some clues in the mountain ranges about 4 km to the southeast of 
the site. We assume that some people living near the lithic resources may 
have carried out the quarrying activities, and then transported those dolo
mitized oolitic limestone materials to stone workshops, a pattern resem
bling what we have seen at Xikouzi. However this proposition needs to be 

tested in further investigations.
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In addition to Huizui, systematic surveys in the last few years have lo
cated three Erlitou sites situated in an area about 10 km from east to west. 
These are Xikouzi (02-201), Xiahousi (02-182) and Zhaiwan (03-216). 
The three sites together with Huizui are all located on the bank of the riv
ers (Majian, Liujian and Sanzhang), which originate in the Songshan 
Mountains in the south and flow to the Yi River in the north. These sites 
are about 2.5 km apart on average, and 2-4 km away from the lithic re
sources. At the Xikouzi, Xiahousi and Zhaiwan sites, the same stone 
blanks and/or semi-finished stone tools of dolomitized oolitic limestone 
that we have seen at Huizui have been found. The main occupations of 
these four sites are dated to the Erlitou culture, indicating that stone tool 
manufacture may have been carried out simultaneously in these settle
ments during the Erlitou period. For example, eight rectangular stone 
blanks have been found at the Xiahousi site, whose Erlitou occupation 
measured no less than 10 ha. Though the distribution of the stone materi
als here is not as dense as that of Huizui, Xiahousi might have also func
tioned as stone tool provider, similar to Huizui, whose stone products 
were made not only for local use but also for other villages in the area.

Xiahousi and Huizui are located on the southern bank of the Liujian Riv
er, while the other two sites are located on the eastern bank of the Majian 
River (Xikouzi) and the western bank of the Sanzhang River (Zhaiwan) 
(Sino-Australian Archaeological Team 2005). At present it is very easy to 
travel from Xikouzi and Zhanwan to Huizui, which are connected with 
modern roads and bridges. In ancient times it would have been a difficult 

journey to move stone blanks or products across rivers and gullies in an east- 
west direction, but it was relatively easy moving from south to north along 
the river channels. Therefore, even though Huizui was large in size and may 
have been a regional center during the Erlitou period (Liu and Chen 2003:65- 

68; Henan 1st team 2003, 2005), it is hard to image that Huizui was a trans
port node from which stone products produced at other sites were sent to Er
litou as tribute. More likely, people living at other settlements near lithic re

sources may have also produced their stone tools, and exchanged their 
products with urban centers and rural communities in the plain area.

Geological and archaeological studies show that Erlitou, the largest ur
ban center in the period from about 1900 to 1500 BC, indeed used spades
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made of dolomitized oolitic limestone, though more types of lithic materi
als have been identified at Erlitou than at other sites in the Yiluo region 
(Institute of Archaeology 1999; Xie 2005; Ford 2003). Less than 5 per
cent of spades (31) have been found at Erlitou in an assemblage of 626 
stone artifacts from the excavation of 1959-1978. There are only 16 dolo
mitized oolitic limestone spades, making up 51.6% of the total spades 
(Xie 2005) (Fig. 7). If it is not a problem of finding or preservation, lime
stone spades seem to have accounted for a very small proportion of the Er
litou tool assemblage, given what we have seen at Huizui. This suggests 
that Huizui and other stone workshops near the Songshan Mountains 
may have provided some of their products to the Erlitou center, but the 
bulk of their products may have been distributed to the densely populated 
rural areas in the Yiluo plains where lithic resources are lacking (Chen et 
al. 2003; Erlitou Working Team 2005). Furthermore, Erlitou may have re
ceived stone products from many other sites which produced other types 
of tools, since only 18 dolomitized oolitic limestone artifacts (16 spades, 1 
knife and one spade blank) have been identified in the Erlitou stone tool 
assemblage, making up 2.8% of the total stone tools (Xie 2005).

Few finished spades have been found at either Huizui or the other three 
tool-making sites, while at least one stone spade blank of dolomitized 
oolitic limestone has been found at Erlitou. All these hint that the stone 
workshops near the Songshan Mountains may have provided not only fin
ished products but also semi-finished ones for some unknown reasons.

CONCLUSION
Our preliminary studies show that stone-tool production at Huizui may 
have lasted for a long period of time from the late Longshan to the Erlitou 
period (I—IV). Since no changes have been identified from late Longshan 
to Erlitou culture in terms of stone-tool types and stone-material distribu
tion, it is hard to tell whether the social organization involved with stone- 
tool production in the community changed through time. It is possible 
that social organization at community level or even regional level did not 
change much in terms of stone-tool production and exchange when the Er
litou State developed during this period. The production and distribution
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of utilitarian goods seem to have been different from those of prestige 
goods. For the prestige goods, while important raw materials like copper 
and kaolin (tribute) may have moved upward to the urban center, the fin
ished prestige products like bronze and/or white pottery (redistribution) 
may have moved downward to regional centers like Shaochai and Huizui, 
though no bronze items have been found at Huizui yet. These patterns 
show a more centralized nature. In contrast, subsistence goods like stone 
tools were relatively easy to obtain in the areas around Erlitou, thus their 
production and distribution are more likely to have been organized in de
centralized patterns.

The settlement system of early states in China was far more complex 
than that of a political/cultic center surrounded by a large number of 
small villages which produced the same items by identical methods as 
Maisels suggested (Maisels 1990:12-13, 254-61). We have demonstrat
ed that the earliest states in China were characterized by a large urban 
center in the core area which dominated the periphery where natural re
sources were available (Liu and Chen 2003). However, this may happen 
mainly to the prestige goods rather than the subsistence goods. With some 
modification, Maisels’ idea could be accepted in terms of stone-tool pro
duction.

Erlitou may have received their stone tools as tribute from Huizui and 
other stone-tool providers in the Yiluo region, while other ordinary villag
es in the region may have obtained the stone tools though trade and ex
change, although it needs to be studied what goods were used in exchange 
for these tools. Further investigations will help us to further demonstrate 
more detailed movements of stone tools between the production sites, such 

as Huizui, and the consumption sites, including Erlitou and the extensive 
rural settlements far from lithic resources.
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ARCHAEOLOGICAL RESEARCH 
ON THE ORIGIN OF ANCIENT 
CHINESE METALLURGY WITH 

THE FOCUS ON COPPER 
AND IRON

By Bai Yunxiang
(Institute of Archaeology, Chinese Academy of Social Sciences, Beijing)

PREFACE
The invention of metallurgy as a product of the development of human so
ciety at a certain historical stage was a great creation in human history. It 
meant that metal as a type of raw material ascended onto the historical 
stage of man’s understanding and reforming the world, and exerted great, 
deep-going influence on man’s production and life and the history of hu
man society. In the modern world, every department of social production 
and every aspect of social life cannot be separated from metal, so people 
say: “without metal there would be no human material civilization.” It is 
precisely for this reason that research on the origin of metallurgy became 
an important subject in studies of historical science.

Man’s understanding of metal underwent a long historical course from 
nothing to something and from less to more. To speak in global terms, of 
the 67 metals people have known and used so far, we are concerned only 
with copper, lead, zinc, nickel, tin, mercury, gold and silver, totaling eight 
nonferrous metals, and iron. Therefore, research on the origin of ancient 
metallurgy mainly investigates the origins of the smelting and use of the 
above-mentioned nine metals.

China has a long history and a splendid ancient civilization, and a series 
of Chinese inventions in ancient metallurgy added important contributions 
to the generation and development of ancient world metallurgy. Archaeo
logical discoveries and studies indicate that the discovery and utilization of 
gold and silver in China can be traced to the Siba Culture period from the
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20th to the 16th century BC. The understanding of tin began no later than 
the Majiayao Culture period in the third millennium. Tin artifacts were 
produced in the late Shang period of the 13th century BC. Lead-ware 
made its first appearance in the Lower Xiajiadian Culture period of the 
20th to 16th century BC. Mercury was known from remote antiquity and 
began to be used as a metal probably in the Erlitou Culture period of the 
19th to 16th century BC.1 The smelting of bronze and steel in ancient Chi
na and its accomplishments were especially brilliant and attracted world

wide attention.
In the history of ancient world metallurgy, the most important thing 

was the smelting and use of copper and iron. This is because they played a 
revolutionary role in human history; the production and use of bronzes 
and ironware had great effect upon the history of ancient society and 
played an active role in its progress, becoming the key signs of the Bronze 
and Iron Ages in archaeology; and the two metals have been used most ex
tensively in human history and modern society. Thus the origin of copper 
and iron smelting has all along drawn attention in international research. 
Ancient China possessed highly developed bronze and iron civilization, 
and made marvelous achievements in the smelting and use of the two met
als, so the origin and development of copper and iron smelting and prod
ucts made from these metals constitute an important subject that has been 
energetically studied in Chinese academic circles.

Research by Chinese scholars on the origin of copper and iron smelt
ing started on the basis of records in ancient documents. Since the 1920s, 
with the formation and development of modern archaeology in China, es
pecially with the rapid advance of Chinese archaeology since the 1950s, 
research on the origin of copper and iron smelting has established its best 
approach, which features taking archaeologically discovered early copper 
and iron wares as well as related cultural remains as the basis and combin
ing them with studies of metallurgical history and relevant records in an
cient documents. Constant progress has been made in this. Therefore, I 
would like to perform an archaeological study of the origin and early de
velopment of ancient Chinese copper and iron smelting, starting from an 
analysis of the early copper and iron wares recorded in archaeology and 
referring to research findings concerned with the history of metallurgy.
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ORIGIN OF EARLY COPPERWARE 
AND COPPER SMELTING

Across China, bronzes of the Shang period starting from the 16th century 
BC have been discovered in a great number, which suggests that bronze 
smelting and casting and bronze civilization were swiftly developed to 
prosperity. Therefore we take “early copperware,” or that before the 16th 
century BC, to be the starting point for researching into the origin of cop
per smelting in ancient China. The discovery of this type of object can be 
traced to the 1930s, and the peak of research on the origin of early cop
perware and bronzes came in the late 1970s, which has borne abundant 
fruit,2 but the research road is still long.

TYPES AND FEATURES OF EARLY COPPERWARE 
So far, more than 50 localities in the country have yielded over 500 more 
or less datable ancient Chinese early copper objects.3 Typologically they 
can be roughly divided into five categories.

Category I: ornaments (Fig. 1). Great in number and wide in distribu
tion, they form one of the major parts of the early copperware. Their types 
include the eardrop, hairpin, finger-ring, bracelet, ring-like object, band
shaped object, perforated pendant, button, stud, and strung-beads-shaped 
ornament. Among them the eardrop falls into the U-shaped, oval and cir
cular subtypes; the finger-ring into the single-, double- and multi-circle; 
the bracelet into the cylindrical, close-ringed and open-ringed, the first 
subtype perhaps an armlet. This category of object is largely made of pure 
copper, and bronzes occur in a small number. They are shaped by forging 
or casting.

Category II: tools (Figs. 2 and 3). This is another major part of the ear
ly copperware, also.great in quantity and broad in distribution. The main 
types are the axe, adze, chisel, awl, drill-head, needle, saw, spindle whorl, 
and fishhook. The axe can be subdivided into the broad and vertical-sock
et; the knife is first in quantity and rich in variety, including the end- 
edged, double-edged, back-embedded, short- and long-handled, and ring
headed; and the awl is rather large in number and also rich in variety. 
Most of them are cast bronzes, and pure copper objects occur rarely. In 
technology, forging and casting existed simultaneously.
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Category III: weapons (Figs. 4 and 5). These have been discovered at 
many localities in a certain number. Typologically they belong principally 

to the arrowhead, ge dagger-axe, qi battle-axe, yue battle-axe, dagger, 
spearhead, and ornament for the axe shaft and yue. Of these, arrowheads 
are widely distributed, the most in number and rich in variety, falling into 
the double-wing vertical-socket, double-wing cylindrical-tang, rhomboid- 
tang, flat-tang and flattened-rhomboid-tang subtypes. Most of this catego

ry is cast of bronze.
Category IV: ritual, musical and processional implements (Fig. 6). 

These objects are discovered relatively rarely. The musical instruments are 
the small bells and the religious and processional implements consist of 
the scepter head, mirror, animal mask plaque and disc. The plaques are 
decorated with turquoise-inlaid animal mask design on the obverse. Mir
rors in ancient China were generally used for reflecting images, but in their 
early period, they might have been used as religious implements in most 
cases. This category of article is largely bronze-cast products, though cop
per artifacts occur in a small number.

Category V: vessels (Fig. 7). The early copper vessels so far recorded all 
come from tombs of the Erlitou culture. They include the jue tripod gob
let, jia tripod, ding tripod, he tripod, li tripod, etc. The jue is more numer
ous and appeared earlier than other types. All the vessels are cast bronz

es.

Fig. 1. Copper Ornaments
1-4. U-shaped eardrops (Jixian Weifang T13-.7; Tangshan Xiaoguanzhuang J:l; Jix- 
ian Zhangjiayuan F4; Siba culture). 5. Oval eardrop (Weixian Sanguan M2010: 2). 
6-8. Oval eardrops (Siba culture). 9-11. Round-ring eardrops (Tongdezongri 
M122). 12. Single-circle finger-rings (Aohan Dadianzi M453-.9). 13-15. Single-circle 
finger-rings (Zhukaigou M4060:6; M6011:4; M4003-.1). 16-17. Multi-circle finger- 
rings (Beijing Liulihe M2:2; Siba culture). 18-20. Open-ring bracelet (Siba culture; 
Zhukaigou M4035:2; M3028:l). 21. Close-ring bracelet (Zhukaigou M3019-.3). 
22-23. Strung-beads-shaped ornaments (Siba culture). 24, 25. Cylindrical bracelets 
(Zhukaigou M3028-.2; M4035-.1). 26. Ring object (Zhukaigou C:190). 27-28. Per
forated pendants (Yongjing Qinweijia H4:l; Tangshan Dachengshan T10:2:335). 
29, 32. Buttons (Siba culture). 30-31. Studs (Siba culture). 33. Band-shaped orna
ment (Huangniangniangtai H9:3)
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Fig. 2. Copper Tools
1. Broad axe (Qinweijia H72:l). 2. Socket axe (Siba culture). 3. Adze (Erlitou III 
¥2:10). 4-6. Chisels (Dongxiafeng H9:17; Erlitou IV T24-.7; Zhukaigou T2303:l). 
7, 8, 10-14. Awls (Huangniangniangtai H6; Zhukaigou H1044-.1; Erlitou IV 
T244B-.59; Qinweijia T6:2; Yinjiacheng T2687-.4; Zongzhai M7:6; Jiuquan Gan- 
gwyahua). 9. Needle (Zhukaigou T2383:l). 15. Spindle whorl (Erlitou IV H58:l). 
16. Saw (Erlitou IV H57-.84). 17. Drill-head (Huangniangniangtai 75T3-.7). 18. 
Fishhook (Erlitou V H82:9)
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Fig. 3. Copper Knives
1, 6, 15. Long-handled knives. (Erlitou V T2035-.3; Huangniangniangtai 75T17-.5; 
Dongxiafeng T10224-.19). 2, 12, 13. Double-edged knives (Zongzhai M7:4; Dong- 
huishan M127-.12; M218-.2). 3-5, 8. Short-handled knives (Erlitou 80 111 M2:4; 
Linjia F20-.18; Zongzhai M5:10; Erlitou 87 VI M57:2). 7, 10, 11. Ring-headed 
knives (Siba culture). 9. Ring-headed knife (Erlitou 80 III M2:3). 14. Back-embed
ded knife (Linxid Weijiataizi). 16. End-edged knife (Erlitou IV T215-.6). 17. Bone 
handle for short-handled knife (Zongzhai M7:5)
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Fig. 4. Copper Arrowheads
1-4. Double-wing socket arrowheads (Siba culture). 5, 6, 8. Double-wing cylindri
cal-tang arrowheads (Dongxiafeng T44233C:11; Erlitou V T17B5-.2; Zhangjiayuan 
T2:4). 7. Double-wing socket arrowhead (Datuotou). 9, 13. Rhomboid-tang arrow
heads (Dongxiafeng HS25-.14; Zhukaigou M4040-.1). 10, 12. Flat-tang arrowheads 
(Yinjiacheng T2197-.30; Erlitou V T2143A-.14). 11. Flattened-rhomboid-tang ar
rowhead (Xiayi Qingliangshan T16-.47)
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Fig. 5. Copper Weapons
1-3. Ge dagger-axes (Erlitou VI KM3:2; Erlitou III C:60; Sbang Zhengzhou city 
site C8T166M6-.3). 4. Qi battle-axe (Erlitou KM3:1). 5. Yue (Erlitou III C:l). 6. 
Cap of axe-hilt (Dadianzi M683:7). 7. Pole rest (Dadianzi M715-.15)
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Fig. 6. Copper Ritual, Musical and Processional Implements
I- 4. Small bells (Taosi M3296; Erlitou V M22-.ll; Erlitou V M4:8; Erlitou VI 
M57-.3). 5, 6. Scepter heads (Dadianzi M43: 12; Huoshaogou). 7. Mirror (Guinan 
Gamatai). 8-10. Discs (Erlitou V KM4-.2; Erlitou VI KM3-.9; Erlitou VI KM3-.16).
II- 12. Animal-mask plaques (Erlitou 81 VM4:5; Erlitou 84 VI M11-.7; Erlitou 87 
VI M57:4)
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Fig. 7. Copper Vessels
1, 2. Jue tripod goblets (Erlitou III KM6:1; Erlitou 84 VI Mll:l). 3, 4. Jia tripods 
(Erlitou 87 V Ml:2; Erlitou 84 VI M9:l). 5. Ding tripod (Erlitou 87 V Ml:l). 6. He 
tripod (Erlitou 86 II M2:l). 7. Li tripod (Shang Zhengzhou city site C8T166M6-.1)
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Fig. 8. Sketch Map of the Distribution and Regionalization of Early Copper Artifacts 
in Ancient China
Urumchi Lhasa Xining Lanzhou Chengdu Chongqing Kunming Yinchuan 
Xi'an Guiyang Nanning Hohhot Taiyuan Zhengzhou Wuhan Changsha 
Guangzhou Haikou Beijing Tianjin Jinan Hefei Nanjing Nanchang Shanghai 
Hangzhou Fuzhou Harbin Changchun Shenyang Taibei Yellow River Yangtze 
River Yellow Sea Bohai Sea East China Sea South China Sea Beibu Wan Jinghe 
River Fenhe River Yinghe River Luohe River Weihe River Xijiang River 
Baoji Luoyang Anyang Macao Hong Kong Shijiazhuang
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DISTRIBUTION, DATE AND 
REGIONALISM OF EARLY COPPERWARE

The above-described early copperware is discovered chiefly in four regions 
(Fig. 8): the northwestern region - Gansu, Qinghai and eastern Xinjiang; 
the northern region - middle and southern Inner Mongolia, the northern 
and southern Yanshan mountains areas and western Liaoning; the eastern 
region - centering on eastern Henan and Shandong; and the Central Plains 
in the narrow sense - centering on the eastern Guanzhong area, southern 
Shanxi, middle and western Henan and southern Hebei. Meanwhile, ear
ly copper objects belong to different archaeological cultures; and in date 
they differ from each other by a maximum range of 3,000 years. So re
search on the origin of ancient Chinese copper smelting needs integrated 
studies of these material data.

In the northwestern region, early copper artifacts are discovered in the 
Majiayao type (3100-2700 BC) of Majiayao culture, Machang type 
(2300-2000 BC), Zongri culture (3600-2050 BC), Qijia culture (2050- 
1915 BC) and Siba culture (2000-1600 BC). Altogether they cover the 
time from about 3000 to 1600 BC. These objects occur in large numbers, 
show rich variety and are frequently discovered. Among them the bronze 
knife of Majiayao type from the Linjia site at Dongxiang in Gansu (F20: 
18) measures 12.5 in length and is cast of tin bronze (tin content account
ing for 6%-10%) with a sectional mold. It has a short hilt and a long 
blade slightly retouched by cold forging and then polishing; the hilt bears 
clear traces of insertion into a wooden handle (Fig. 3: 4). Dating from ca. 
2900 BC, it is so far the oldest bronze-cast artifact discovered in China. 
Metallurgical analysis of contemporary copper slag from the site suggests 
that this is a product of oxygenated copper-and-iron mineral intergrowth.4 
On the whole, the early copperware of the northwestern region features 
the presence of various small ornaments, small tools, mirrors, scepter 
heads and other religious and processional implements; the mirror, scept
er with four sheep-heads, strung-beads-shaped plaque and vertical-socket 
axe forming unique types for this region; the first appearance of arrow

heads maybe going back to ca. 2000 BC; the absence of ritual implements, 
musical instruments and vessels; and the use of bronzes beginning as ear
ly as ca. 3000 BC, though with pure copper artifacts accounting for a
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certain proportion all along. The extensive making of arsenic bronze arti

facts is characteristic of the area of the Siba culture.
In the northern region, early copper objects have been unearthed from 

Phases III and IV (1735-1565 BC or a little earlier) of the Zhukaigou cul
ture and the Lower Xiajiadian culture (2000-1600 BC), ranging roughly 
from 2000 to 1600 BC in total. On the whole, the copperware of this re
gion is characterized by the existence of small ornaments, tools and weap
ons, parts of weapons, scepter heads and other processional implements; 
the absence of large weapons, ritual implements, musical instruments and 
vessels; the cylindrical armlet and sheep-head scepters having no counter
parts in other regions; the popularity of U-shaped flared-mouth eardrops; 
and bronzes greatly exceeding pure copper artifacts, which might have re
lated to their relatively late date. Copper artifacts in this region might have 
appeared before 2000 BC, though there is not enough evidence for this at 

present.
In the eastern region, early copper artifacts have been discovered in the 

Shandong Longshan culture (2400-2000 BC) and Yueshi culture (1900- 
1600 BC), covering the time from 2400 to 1600 BC in total. Although 
their localities are fairly large in number, the finds are not so many. They 
are mainly small tools, arrowheads and ornaments (in small quantities); 
no ritual, musical or processional implements or vessels have been found; 
most of the unearthed objects are made of bronze, and pure copper and 
brass artifacts occur in a few cases. There is still no reliable evidence as to 
whether the first appearance of copperware in this region was as early as 

2400 BC.
In the Central Plains, early copperware has been discovered in the 

Yangshao culture (5000-2500 BC), Central Plains Longshan culture 
(2500-2000 BC), Xinzhai culture (ca. 1900 BC) and Erlitou culture 
(1800-1600 BC),5 ranging from ca. 4500 to 1600 BC in total. Both its lo
calities and the unearthed examples are rather numerous, and the finds 
show rich variety. A copper sheet and a tubular object of the Banpo type, 
Yangshao culture, from the Phase I remains of the Jiangzhai site in Lin- 
tong, Shaanxi, have been identified as brass artifacts dating from ca. 4500 
BC, the oldest copper objects known so far in China. Metallurgical histo
rians believe that the brass may have been obtained by reducing smelting
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oxygenated copper-and-zinc mineral intergrowth.6 On the whole, among 
the early copper objects from this region there are no well-developed or
naments, while tools, weapons, ritual, musical and processional imple
ments and vessels show a high level, which became a distinct feature of 
copper smelting at that time; the production of ritual and musical instru
ments, vessels and large weapons was unique among all the regions; and 
brass, pure copper and bronze wares co-existed before 2000 BC, but 
bronzes became the main artifacts thereafter.

ON THE ORIGIN OF ANCIENT CHINESE COPPER 
SMELTING IN THE LIGHT OF EARLY COPPERWARE

An integrated investigation of the composition and features of the early 
copperware discovered in the above-described regions in combination 
with the traits of its metal structure and metallurgical technology suggests 
that the early copperware of the northern region is similar to that of the 
northwestern region. They can be called “northwestern system.” The ear
ly copper artifacts of the eastern region largely have their counterparts in 
the Central Plains; the two groups must belong to the same “Central Plains 
system.” The two systems of early copperwares and their smelting and 
manufacturing technologies, although showing some resemblances, still 
reveal distinct differences: the northwestern system comprises mainly 
small ornaments and tools; the former type are well-developed; the mirror 
and scepter head have outstanding features; and the vertical-socket axe, 
armlet, U-shaped flared-mouth eardrop, multi-circle finger-ring, strung- 
beads-shaped plaque and button are unique types, large weapons are few 
in number,7 and ritual and musical instruments and vessels are absent. In 
the Central Plains system, small tools are also seen frequently, but small 
ornaments were not so well developed,8 mirrors, scepter heads and other 
religious and processional implements are absent, but the animal-mask 
plaque, ritual and musical instrument and vessel were well developed and 
show unique features. Between the two systems, typological differences 
are revealed even in the same class of object, despite certain relations in 
structure and form. For example, arrowheads are discovered everywhere, 
but double-wing vertical-socket arrowheads prevailed in the northwestern 
system (see Fig. 4: 1-4 and 7) and did not occur in the Central Plains
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system, while flat-tang and flattened-rhomboid-tang arrowheads prevailed 
in the Central Plains system (see Fig. 4: 10-12), although double-wing cy
lindrical-socket and rhomboid-tang arrowheads can be seen in a small 
number in both systems (see Fig. 4: 8 and 13). Again, small knives are un
earthed from various regions, but the ring-head knife prevailed in a rich 
variety in the northwestern system and only one piece occurs in the north
western system, on the Erlitou site (see Fig. 3: 9), while the handle-at
tached knife prevailed in the Central Plains system. Evidently the differ
ences between the two systems are much greater than their similarities. In 
terms of early copper smelting and casting technology, in the northwest
ern system, pure copper, arsenic copper and bronze artifacts account for a 
certain proportion each; casting and forging co-existed; especially the ex
tensive making of arsenic copper objects in 2000 to 1600 BC became a 
distinct feature. But the Central Plains system is characterized by the co
existence of pure copper, brass and bronze and the parallel development of 
casting and forging before 2000 BC, which was followed by bronze cast
ing swiftly holding the leading position and arsenic copper artifacts oc

curring seldom.
Based on the above differences and similarities of early copper objects 

from various regions in character, distribution and date, we infer that an
cient Chinese copper smelting originated independently in the northwest
ern and Central Plains regions, and went through their respective three 

stages of early development.
In the northwestern region, copper smelting originated no later than 

3000 BC. From then on to 2500 BC was the stage of generation, when 
primitive copper alloys were obtained from oxygenated copper mineral 
intergrowth by reducing smelting; artifacts are mostly forged, and casting 
in sectional molds came into being; and the objects are mostly small tools 
and ornaments in type and few in number. From ca. 2500 to 2000 BC 
came the stage of development characterized by copper smelting practiced 
as the mainstream and gradually developed into bronze smelting, the co
existence of casting and forging, small tools and ornaments accounting for 
the majority but mirrors and arrowheads making their appearance, and 
the number of copper artifacts increased rapidly. From about 2000 to 
1600 BC was the stage of maturity, when bronze smelting became the
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mainstream, arsenic copper was extensively used, casting and forging co
existed, small tools and ornaments remained the main types, arrowheads 
began to prevail, scepter heads, vertical-socket axes and other large tools 
came into being, and the number of copper objects increased further.

The origin of the copper smelting of the Central Plains system can be 
traced to round 4500 BC. From then on to roughly 2500 BC was the stage 
of generation, when various copper alloys were obtained from oxygenated 
copper mineral intergrowth by reducing smelting, the artifacts were made 
by forging, small ornaments constituted the only type, and copperware 
was made and used rarely. About 2500 to 2000 BC was the stage of devel
opment, when pure copper smelting was practiced as the mainstream, 
bronzes made their first appearance, forging was the leading technique but 
casting came into being, small tools and ornaments formed the majority of 
the artifacts but small bells and other small ritual and musical instruments 
arose, and copperware was still made and used in quite rare cases. From 
ca. 2000 to 1600 BC was the stage of maturity, when bronze smelting be
came the main body but pure copper was still smelted in a small amount; 
forging was still in practice but casting became the principal technique; si
multaneously with the existence of small tools and ornaments, arrowheads 
appeared and gradually increased; large weapons, ritual and musical in
struments and vessels came into being; making and use of copperware were 
swiftly developed and strode to maturity, and bronze smelting and casting 
technology and bronze industry were formed in the genuine sense.

Judging by the above analysis of the origin of copper smelting in the 
northwestern and Central Plains systems of ancient China, despite the dif
ference of more than 1,000 years between the two systems in the date of 
the earliest copperware and the tubular object from Jiangzhai and the 
knife from Linjia having been identified as brass and tin bronze artifacts 
respectively, the stage of generation in both systems featured obtaining 
primitive copper alloys from oxygenated copper mineral intergrowth by 
reducing smelting. At the stage of development, the northwestern system 
advanced more rapidly and reached a higher level than the Central Plains 
system both in the technology of copper smelting and in the making and 
use of copperware. At the stage of maturity, however, especially in the lat
er phase of this stage, the Central Plains swiftly developed and soon
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exceeded the northwestern system either in the technical level of bronze 
smelting and in the making and use of bronzes. Judging by the early cop
per objects so far recorded, at the stages of generation and development, 
there seem to be no relations between the two systems. At the stage of ma
turity, however, such relations were begun when their respective bronze 
smelting and casting technologies and the bronze-ware traditions had 
formed on the whole, with the middle Yellow River and its tributary val
leys as the corridors and by means of cultural exchanges between the Cen
tral Plains and the northern region. Archaeological research suggests that, 
if we take as signs the approximate formation of bronze smelting and cast
ing technology, the production of bronzes becoming an independent hand
icraft and bronzes genuinely entering social life in the Central Plains, then 
the Bronze Age in China arrived roughly round 2000 BC.

ORIGIN OF EARLY IRONWARE 
AND IRON SMELTING

In China, iron objects have been discovered in a great quantity among the 
remains of the Warring States period, starting from the mid-5th century 
BC. Meanwhile, literary records of the then extensive use of ironware in
dicate that iron smelting and casting were rapidly developed during that 
period, the ancient iron industry was gradually formed, and iron civiliza
tion strode towards prosperity. Therefore, “early ironware,” or iron arti
facts before the mid-5th century BC, became the main ground for the 
study of the origin of ancient Chinese iron smelting. The discovery of ear
ly iron artifacts from ancient China was begun in the early 1950s, which 
was followed shortly after, in the same decade, by the debates on the peri
odization of ancient Chinese history and on the social reform and social 
nature of China from the Western Zhou to Qin-Han period. At the same 
time, academic circles launched an extensive discussion on the origin of 
ancient Chinese ironware, which continued into the 1970s and after, and 
has constantly made new advances.9

TYPES AND FEATURES OF EARLY IRONWARE 
Since the 1950s, more than 140 ancient Chinese early iron artifacts have 

been discovered from 39 localities across the country. Typologically they

208



can be roughly divided into three major categories: tools, weapons and 
implements of daily use.

Category I: tools (Figs. 9 and 10). This category is wide in distribution, 
great in number and rich in variety. The main types include the socket axe, 
adze, spade, cha spade, vertical-socket hoe, sickle, scraper, whittling knife, 
small knife, chopper and awl. Among them the socket axe, spade, cha and 
vertical-socket hoe are wholly iron-made. The cha falls into the straight- 
and curved-edged. The adze is classified into the wholly iron-made and the 
copper-and-iron-made. For example, the copper-socket iron-blade adze 
from the Guo State cemetery in Sanmenxia (M2009: 720) is made by 
forging together the two parts of different materials and measures 11.3 cm 
in remaining length, and a broken wooden handle remained in the socket 
when unearthed (Fig. 9: 7). Its blade has been identified as a meteoric iron 
artifact dating from about 800 BC, the earliest iron tool so far recorded. 
The whittling knife has a ring head, a straight or bent body, and is wholly 
iron-made for some examples, though iron-bladed gold- or copper-handled 
objects were often seen, such as the gold-ring-handled iron-bladed whit
tling knife from Baoji Yimen Village (M2: 4) (Fig. 10: 1) and the copper
ring-headed iron-bladed whittling knife from Changzi Niujiapo in Shanxi 
(M7: 56) (Fig. 10: 2). The small knife and awl fall into numerous types. 
Technologically, early iron artifacts are forged (such as the iron blade of 
copper and iron compound objects and small iron knives) or cast (such as 
socket axes, spades, cha and vertical-socket hoes). Their materials are me
teoric iron for a small part and man-smelted iron for the majority.

Category II: weapons (Figs. 11 and 12). This is again one of the main 
classes, also great in number and extensive in distribution. The major 
types are the yue battle-axe, ge dagger-axe, sword, spearhead and arrow- 
head-tang. The yue comprises three pieces, all iron-edged copper-bodied, 
and the iron is meteoric-forged. It goes back to the 13th—11th century BC. 
Four ge dagger-axes have been discovered, all with an iron blade and a 
copper butt end. One of them has been tested and identified as a man- 
smelted bloom artifact, dating from about 800 BC (Guo State cemetery in 
Sanmenxia, M200T526) (Fig. 11: 4) and two as meteoric artifacts. Thir
teen swords have been found, including the wholly iron-made piece pro
duced of steel with carbon content accounting for 0.5% by forging and
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Fig. 9. Iron Tools
1-4. Curved-edge cha spades (Yicbang Shangmonao T12S-.1; Zigui Liulinxi T33:3; 
Jingmen Xianglinggang T193-.53; Zigui Liulinxi Fll:6). 5, 6. Spades (Yichang 
Shangmonao T115:6; Fengxiang Qin-State ruler graveyard, Large Tomb No. 1). 7. 
Copper-socket adze (Sanmenxia Guo State cemetery M2009-.720). 8. Vertical-sock
et hoe (Zigui Liulinxi H18:2). 9. Socket axe (Zigui Liulinxi HI 8:1). 10. Adze (Jin
gmen Xianglinggang T153-.51). 11. Straight-edge cha (Fengxiang Majiazhuang 
K132-.1). (Varying in scale)
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Fig. 10. Iron Tools
1. Gold-ring-head whittling knife (Baoji Yimencun M2:4). 2 Copper-ring-head 
whittling knife (Changzi Niujiapo M7:56). 3. Whittling knife (jingmen Xiangling- 
gang T93A-.49). 4. Small knife (Xinjiang Yanbulake M31:5). 5-7. Awls (Xinjiang 
Chawuhu Pass No. 1 cemetery M8:8; Xinjiang Qunbake I M27-.39; Qunbake II 
M12:3). 8. Whittling knife (Yishui Shijingcun). 9—11. Small knives (Xinjiang Qun
bake II M7:28; I M27-.24; I M27-.42). 12. Chopper (Zigui Liulinxi BT18173-.1). 13. 
Small knife (Xinjiang Qunbake II M4D-.3). 14, 16. Scrapers (Changsha Yangjiashan 
M65:6: Changde Deshan Tomb No. 12). 15, 17 Sickles (Xinjiang Qunbake II 
M10-.25; I M27A-.8). 18 Small knife (Xinjiang Xiangbaobao M10-.ll). (Varying in 
scale)
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Fig. 11. Iron Weapons
1-3. Iron-edged copperyue battle-axe (Pinggu Liujiahe; Gaocheng Taixicun M112-.1; 
Henan Junxian Xincun, as is said). 4-6. lron-bladed copper ge dagger-axes (San- 
menxia Guo State cemetery M2001-.S26; Guo State cemetery M2009-.703; Henan 
junxian Xincun, as is said)
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Fzg. 12. Iron Weapons
1. Medium-long sword (Changsha Yangjiashan M65:5). 2-4. Copper-hilted swords 
(Xinjiang Qunbake I M17-.28; Lingtai Jingjiazhuang Ml:14; Longxian Bian- 
jiazhuang). 5. Gold-hiked sword (Baoji Yimencun M2:l). 6. Jade-hilted sword (San- 
menxia Guo State cemetery M2001:393). 7. Copper-hilted sword (Zhongwei Sh- 
uangdacun M3:12). 8. Copper-socket iron-wing spearhead (Sanmenxia Guo State 
cemetery M2 009-.730). 9, 10. Iron-tang copper arrowheads (Changzi Niujiapo M7; 
Dengfeng Wangchenggang WT83:1). (Varying in scale)
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annealing, unearthed from Changsha Yangjiashan (M65: 5), 38.4 cm long 
and going back to the first half of the 5th century BC (Fig. 12: 1). The rest 
are all short swords with an iron body and a copper, jade or gold hilt, 
measuring 26.5-48.7 cm. Identification shows that the iron sword-body 
from the Guo State cemetery in Sanmenxia (M2001:393) is made of steel 
carbonized by forging in solid state and dated to about 800 BC (Fig. 12: 
6), and the iron sword-body from Baoji Yimen Village (M2: 3) is made of 
bloom and datable to ca. 500 BC. Only one spearhead has been discovered 
(Guo State cemetery in Sanmenxia, M2009: 730). It is a copper-socket 
iron-blade artifact (steel carbonized by forging in solid state) dated to 
around 800 BC (Fig. 12: 8). The iron-tang copper arrowheads are made of 
copper for the body and of iron for the tang. Among the early iron weap
ons, copper (or gold and jade) and iron compound artifacts are often seen, 
while wholly iron-made occurs only once in the type of sword; and, as 
tests show, there are both meteoric artifacts and man-smelted iron ones, 
such as those of bloom or carbonized steel obtained by forging in solid 
state.

Category III: implements of daily use (Fig. 13). The finds were un
earthed mainly from the Xinjiang area and total a small number. The 
types include rings, tubular ornaments, bracelets, finger-rings, eardrops 
and a dmg-tripod-shaped object. The latter was discovered in Changsha, 
Hunan (Changsha Yangjiasha, M65: 1). It has double handles and three 
legs, measures 6.9 cm in remaining height, has been metallographically 
identified as a cast eutectic white iron artifact and dates from the first half 
of the 5th century BC. The rest are all finds from Xinjiang. They have not 
been identified by metallographic means. The earliest go back to the 12th 
century BC or even earlier.

DISTRIBUTION, DATE AND REGIONALISM OF EARLY IRONWARE
The early iron objects known so far have largely been discovered in two 
regions, i.e. the Central Plains in the broad sense (middle and lower Yel
low River and Yangtze River valleys) and Xinjiang and its adjacent areas 
in northwestern China (Fig. 14). To research into the origin of ancient 
Chinese iron smelting, it is necessary to investigate the date and regional
ism of the ironware of the two regions.
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Early iron artifacts have been discovered in the Xinjiang region, more 
than 40 pieces at nine localities. Chronologically those from Phase I tombs 
in the Yanbulake cemetery, Hami City, are no later than 1100 BC, and the 
earliest may be traced to ca. 1300 BC. Those from the five cemeteries at 
Chawuhu Pass in Hejing County date ca. 1000 to 500 BC. Those from the 
rest of localities range from the 10th to 5th century BC. Typologically, small 
tools, such as various small knives, awls and sickles, come first in quantity, 
followed by small ornaments and other implements of daily use, such as 
rings, bracelets, finger-rings, eardrops, tubular ornaments and gold-covered 
studs. The weapons are relatively rare and belong to the arrowhead and 
short copper-hilted iron-bodied sword. Whether there are vessels is still un
certain. The structure of early ironware in this region is also unclear as no 
identifying tests have been made, but ocular examination of their formal 
features suggests that most of them are forged artifacts.

More than one hundred pieces of early ironware have been discovered 
at over 30 localities in the Central Plains, distributed from Beijing in the 
north to Changsha in the south, and from the mountainous eastern Gan
su in the west to Shandong and its vicinity in the east. Judging by their 
date and features, the iron-edged bronze yue battle-axes from Liujiahe 
tombs in Beijing Pinggu and from Taixi-cun tombs in Hebei Gaocheng all 
belong to the middle Shang period, dating from the 13th century BC. 
Their edges are meteoric-forged. The six pieces from the Guo State ceme
tery in Sanmenxia of Henan, i.e. a jade-handled iron sword, two copper- 
butt-ended iron-bladed ge, a copper-socket iron-body spearhead, a cop
per-socket iron adze and a copper-hilted iron whittling knife, date from 
the late Western Zhou period, or ca. 800 BC. According to identification, 
their iron parts are made of man-obtained bloom for one piece, steel car
bonized by forging in solid state for two pieces and meteoric by forging for 
the rest of three pieces. The objects from the other localities all go back to 
the 8th to 5th century BC. They are mostly tools - socket axe, adze, spade, 
cha, vertical-socket hoe, whittling knife and scraper - all wholly made of 
iron. The weapons come next in number, including ge dagger-axes, swords, 
short swords, and iron-tang copper arrowheads, mostly belonging to cop
per and iron compound artifacts. The type of daily-use implement com
prises only the small-ding-shaped object from Changsha. Of the three
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a i3
l.Jf (»«SSł^n—9-ÄÄ M12:3) 2, 3. jgJf (ÄaSVtoS;M75:26, SrMSS M4:l)

4. 1P$F («*»&#£¥ IM6:2) 5. (-Ka-'BStÜJ M65:l) (tkffil^)

Fzg. 13. Irow Implements of Daily Use
1. Ring (Xinjiang Chawubu Pass No. I cemetery M12:3). 2, 3. Finger-rings (Xin
jiang Yanbulake M75:26; Xinjiang Xiangbaobao M4:l). 4. Eardrop (Xinjiang Habu- 
qihan I M6:2). 5. Ding-tripod-shaped object (Changsha Yangjiashan M65:l). (Var
ying in scale)
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Fig. 14. Sketch Map of the Distribution of Ancient Chinese Early Iron Objects 
1. Liujiahe, Pinggu County. 2. Taixicun Village, Gaocheng County. 3. Xianrentai, 
Changqing County. 4. Shijingcun Village, Yishui County. 5. Chengqiao, Liuhe Coun
ty. 6. Dawangling, Jiujiang City. 7. Longdongpo, Changsha City. 8. Yangjiashan, 
Changsha City. 9. Deshan, Changde City. 10. Jinancheng, Jiangling County. 11. 
Shangmonao, Yichang County. 12. Liulinxi, Zigui County. 13. Xianglinggang, Jin- 
gmen City. 14. Xincun Village, Junxian County. 15. Guo State cemetery, Sanmenx- 
ia City. 16. Wangchenggang, Dengfeng County. 17. Zheng State ruler graveyard, 
Xinzheng City. 18. Tanghu Village, Xinzheng. 19. Xiasi, Xichuan County. 20. Tian- 
ma-Qucun Village, Quwo County. 21. Niujiapo, Changzi County. 22. Bian- 
jiazhuang, Longxian County. 23. Spring-and-Autumn tomb, Changwu County. 24. 
Large Tomb No. 1 in Qin State ruler graveyard, Fengxiang County. 25. Majiazhuang, 
Fengxiang County. 26. Yimencun Village, Baoji City. 27. Jingjiazhuang, Lingtai 
County. 28. Qin State ruler graveyard, Lixian County. 29. Shuangdacun Village, 
Zhongwei County. 30. Hamadun, Yongchang County. 31. Yanbulake, Hami City.
32. Alagou in the Nanshan Mining Area, Urumqi City. 33. Chaiwopu, Urumqi City.
34. Qongkeke, Nilka County. 35. Chawuhu Pass, Hejing County. 36. Habuqihan, 
Hejing County. 37. Baileqier, Hejing County. 38. Qunbake, Luntai County. 39. Xi- 
angbaobao, Tash Kurghan County
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broken iron objects from the Tianma-Qucun site in Quwo County of 
Shanxi Province, two are cast of eutectic white iron and date from the ear
ly and late 7th century BC respectively; the other one is made of bloom 
and dated to the middle 7th century BC. The fragments of an iron sword 
from Tomb No. 2 at Yimen Village in Baoji City are also made of this type 
of iron and go back to the later half of the 6th century BC. The iron rod 
from Chengqiao in Liuhe City of Jiangsu is again made of bloom and be
longs to the early 5th century BC. The sword from Yangjiashan in Chang
sha is forged of carbonized steel, and the dmg-shaped object from the 
same locality is cast of eutectic white iron, both dating from the early 5th 
century BC. The broken flat broad object from Tomb No. 7 at Nangang 
Village in Xinzheng City of Henan may be an artifact of cast iron de-car- 
bonized in solid state and, dating from the first half of the 5th century BC, 
can be rated as so far the oldest iron object made with this technology.

ON THE ORIGIN OF ANCIENT CHINESE IRON SMELTING 
IN THE LIGHT OF EARLY IRONWARE

Concerning this subject, Chinese researchers have put forward various 
ideas one after another, i.e. the theories of an origin in the Xia period 
(21st-16th century BC), the Shang period (16th—11th century BC), the 
Western Zhou period (1046-771 BC) and the Spring-and-Autumn period 
(770-476 BC). The above analysis of the early ironware from the Xinjiang 
region and the Central Plains suggests that iron objects in both regions 
came into being in the 12th to 13th century BC. As the two regions are 
distinctly different in the type and structure of iron artifacts, we infer that 
ancient Chinese iron smelting originated independently in the Xinjiang re
gion and the Central Plains, whose early iron products belong, respective
ly, to the “northwestern system” comprising Xinjiang and its adjacent ar
eas and the “Central Plains system” represented by western Henan and 
southern Shanxi and embracing the vast middle and lower Yellow River 
and Yangtze River valleys, both of which went through their respective 

early developmental phase.
The origin of iron smelting in the northwestern system can be traced to 

ca. 1300 BC. The artifacts are largely various small knives, which are fol
lowed in quantity by ornaments; swords and arrowheads occur in a small
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number; no digging and chopping tools have been found; and copper (or 
gold and jade) and iron compound artifacts are seen rarely. Their early de
velopment is unclear owing to lack of data from their analysis and identi
fication in metal structure, but as is generally believed, the early ironware 
includes artifacts of man-smelted iron and shows an increasing tendency 
to make and use ironware as time went on. Judging by its geographical lo
cation and the typological and structural features of its products, the iron 
smelting of the northwestern system may have had a close relationship 
with that of Western Asia in origin and early development.

The origin of iron smelting in the Central Plains underwent a course 
from the use of meteoric to the invention of man-smelted iron, and formed 

a unique path of early development. The copper yue battle-axes with a me
teoric or smelted-iron edge, unearthed from Gaocheng Taixi and Pinggu 
Liujiahe, indicate that the utilization of meteoric iron was begun at the lat
est around the 13th century BC. This practice accumulated knowledge and 
prepared conditions for the appearance of man-smelted iron and heralded 
the invention of iron smelting. In the late Western Zhou period, round 800 
BC, people living in present-day western Henan, southern Shanxi and the 
Guanzhong area, simultaneously with continuing to utilize meteoric iron, 
combined their knowledge of iron with highly-developed bronze smelting 
and casting techniques, invented the technology to obtain man-smelted 
iron by smelting ore, and, following the tradition handed down from the 
past, forged the iron blades of tools and weapons and made compound ar
tifacts by attaching the iron part with copper (or gold and jade), as exem

plified by the late Western Zhou iron-bladed copper ge, jade-handled iron 
sword and copper-socket iron-body spearheads from the Guo State ceme
tery in Sanmenxia. The early smelted iron was bloom, as exemplified by 
the iron-bladed copper ge (M2001: 526) from the Guo State cemetery in 
Sanmenxia, the smelting technique of which was identical with that of 
other sources in the world. Meanwhile, during a considerable period, this 
technique was consistently applied, which is shown in the production of 
such artifacts as the iron rod from the former middle Spring-and-Autumn 
period, or the late 7th century BC, unearthed from the Tianma-Qucun 
site (86QJ7T443: 3), the fragmental iron sword of the earlier late Spring- 
and-Autumn period, or the later half of the 6th century BC, from Tomb
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No. 2 at Yimen Village in Baoji, and the iron rod of the late Spring-and- 
Autumn, or the first half of the 5th century BC, from Tomb No. 2 at 
Chengqiao in L.iuhe. Simultaneously with or shortly after the generation of 
bloom smelting, however, the technique of steel carbonizing in solid state 
was invented, as reflected from the jade-handled iron-bodied sword 
(M2002: 393) and the copper-socket iron-body spearhead (M2009: 730) 
from the Guo State cemetery in Sanmenxia. Especially around 700 BC, 
pig iron smelting in liquid state came into being, as is known from the bro
ken iron artifact of the later early Spring-and-Autumn period, or the ear
ly 7th century BC (84QJ7T124: 9), and that of the later middle Spring- 
and-Autumn period (84QJ7T143: 3) from the Tianma-Qucun site in 
southern Shanxi, both having been identified as artifacts of eutectic white 
iron. In the mid-5th century BC, the cast-iron de-carbonizing technique 
was invented. From then on, pig iron smelting in liquid state and bloom 
smelting in solid state co-existed, and forging and casting were in parallel 
development, and thus an advanced, unique iron and steel smelting system 
was established in ancient China. In the 5th century BC, ancient Chinese 
iron smelting entered a period of rapid development.10

In short, the picture of the origin and early development of ancient 
Chinese iron smelting represented by the Central Plains system, based on 
the analysis and examination of archaeologically discovered early iron
ware, can be described as follows:

- The 13th century BC: Copper and iron compound weapons were made 

with meteoric iron;
- The early 8th century BC: The iron-smelting technique was invented, 

bloom smelting made its first appearance, steel carbonizing in solid 
state arose a little later, and copper and iron compound weapons and 

tools were made with these techniques;
- The early 7th century BC: Pig-iron smelting in liquid state was invent

ed, and wholly iron-made tools and weapons came into being;
- The mid-5th century BC: Cast-iron de-carbonizing technique was in

vented, and iron vessels made their first appearance.
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CONCLUSIONS
Based on archaeological research on early copper- and iron-wares in an
cient China combined with the results of metallurgical studies, we believe 
that ancient Chinese copper and iron smelting technologies formed their 
respective two systems, namely the northwestern and Central Plains sys
tems, which underwent their own courses of origination and early devel
opment. In the Central Plains system, copper smelting originated round 
4500 BC and matured ca. 2000 BC; thus the society entered the Bronze 
Age. The understanding and application of iron can be traced to the 13th 
century BC; in the early 8th century BC, iron smelting was invented and 
developed rapidly, which marked the arrival of the Iron Age.

It should be pointed out that the above conclusions are our preliminary 
understanding acquired on the basis of available archaeological discover
ies and research findings. Owing to the limitation of data and studies, 
many problems remain unclear and have no unanimous interpretation in 
academic circles. In part, diverse opinions still exist on the problems of 
whether there were mutual exchange and influence between the two sys
tems during the origination of copper and iron wares, whether the origin 
of copper and iron smelting techniques in the northwestern system was re
lated to Western Asia, and what the relationship of the origin of copper 
smelting with that of civilization was like. The solution of these problems 
and the further deepening of research on the origin of ancient Chinese 
metallurgy call for more archaeological discoveries and studies, for con
stantly advancing metallurgical research, and for close cooperation with 
mineral geological studies.

221



REFERENCES
1. Huang Shengzhang Lun Zhongguo Zaoqi (Tong Tie Yiwai) de Jinshu Gongyi H>

(On Early Chinese Metallurgical Technology (Not 
Including Copper and Iron Smelting). Kaogu Xuebao 1996. 2: pp. 143-153.

2. Major studies on the origin of ancient Chinese early copper and bronzes since the 

1970s;
a. An Zhimin jsonfett, Zhongguo Zaoqi Tongqi de Jige Wenti+IS^BfflllW/l/hRlIS 

(Some Problems on Chinese Early Copper Artifacts). Kaogu Xuebao
b. Beijing Gangtie Xueyuan Yejinshi Zu (Section of the History of

Metallurgy, Beijing College of Iron and Steel Technology), Zhongguo Zaoqi Tongqi de 
Chubu Yanjiu (A Preliminary Study of Chinese Early Copper
artifacts). Kaogu Xuebao 5§iif^$1981. 3.

c. Yan Wenming Lun Zhongguo de Tong Shi Bingyong Shidai i'fc't’HÖtffi'Ei
(On the Eneolithic Age in China). Shiqian Yanjiu 1984.1.

d. Xia Nai JLM, Zhogguo Wenming de Qiyuan (Origin of Chinese Civili
zation), pp. 95-98. Wenwu Chubanshe 1985.

e. Zheng Dekun Zhongguo Qingtongqi de Qiyuan (Origin of
Chinese Bronzes) (translated by Bai Yunxiang QzcIS). Wenbo 1987.2. The origi
nal is published in Xianggang Zhongwen Daxue Zhongguo Wenhua Yanjiusuo Xuebao

vol. 16, 1985.
f. Hua Quan Zhongguo Zaoqi Tongqi de Faxian yu Yanjiu

% (Discovery and Study of Early Chinese Copper Artifacts). Shixue Jikan 
1985.3.

g. Teng Mingyu SSSÖ3 Zhongguo Zaoqi Tongqi Youguan Wenti de Zaitantao
(Restudy of Problems Related to Early Chinese Copper Artifacts). 

Beifang Wenwu ihjjXtø) 1989.2.
h. Sun Shuyun and Han Rubin W&Vh Gansu Zaoqi Tongqi de Faxian yu Yelian,

Zhizuo Jishu de Yanjiu 1f(Discovery of 
Early Copper Artifacts in Gansu and Study of their Smelting and Making Technology). 
Wenwu fCfH} 1997.7.

i. Li Shuicheng and Shui Tao zKiW, Siba Wenhua Tongqi Yanjiu
% (A Study of Copper Artifacts in the Siba Culture). Wenwu fCM 2000.3.

j. Bai Yunxiang 65Ä, Zhongguo Zaoqi Tongqi de Kaogu Faxian yu Yanjiu łH-¥-®3IFJ
(Archaeological Discovery and Study of Early Chinese Copper 

Artifacts). 21 Shiji Zhongguo Kaoguxueyu Shijie Kaoguxue 21
p. 197. Zhongguo Shehui Kexue Chubanshe 2002.

k. Beijing Keji Daxue Yejin yu Cailiao Shi Yanjiusuo Deng jŁ5t 14S'3*7'-ł-')ni£-4/44 f-4 i. W
(Institute of the History of Metallurgy and Raw Materials, Beijing University of 

Science and Technology, et al.), Huoshaogou Siba Wenhua Tongqi Chengfen Fenxi ji 
Zhizuo Jishu de Yanjiu (Analysis of
the Composition of the Copper Artifacts of Siba Culture from Huoshaogou and Study of 
their Making Technology). Wenwu JCffll 2003. 8.

l. Bai Yunxiang 65Ä, Zhongguo de Zaoqi Tongqi yu Qingtongqi de Qiyuan łHftl-f-Jfi
(Origin of Early Copperware and Bronzes in China). Dongnan 

Wenhua SSjCłŁ 2002. 7.
m. Li Shuicheng $7jCStft, Xibei yu Zhongyuan Zaoqi Yetongye de Quyu Tezheng ji Jiaohu

Zuoyong (Regional Features of Early

222



Copper Smelting in the Northwest and the Central Plains and Interaction between the 
Two Regions in Copper Smelting Technology). Kaogu Xuebao 2005. 3.

3. The early copperware discussed here is limited to those artifacts archaeologically dis
covered to the east of Xinjiang. This is for the reason that, although such objects have 
been discovered in a certain number in Xinjiang, their date has not been definitely deter
mined and has often been debated, and thus they cannot be taken as a solid ground for 
argument. In addition, it is said that fragments of copperware coming from about 2000 
BC were discovered on the Luojiabailing site at Shijiahe in Tianmen County, Hubei. As 
the case is unclear, we also leave them out of the discussion.

4. Sun Shuyun #5S5 and Han Rubin ... (see 2:h), p. 77.
5. The date of the Erlitou culture is traditionally believed to be 1900-1600 BC, but accord

ing to recently obtained l4C data, it is 1750-1520 BC. Here we use an approximate 
number and take 1800-1600 BC to be the absolute date of the culture.

6. Beijing Gangtie Xueyuan Yejinshi Zu itt... (see 2: b), p. 293.
7. It is said that examples of the spearhead and dagger were discovered on the Yumen Hu-

oshaogou site of Siba culture, but relevant reports have not been published. See Li Shu- 
icheng and Shui Tao tKsI, ... (see 2: i, p. 37).

8. So far, a total of 172 copper objects of the Erlitou culture have been discovered, but al
most no ornaments occur among them. See Chen Guoliang Erlitou Wenhua
Tongqi Yanjiu —Sjfe: (A Study of Copper Objects of the Erlitou Culture)
(dissertation for master’s degree at Graduate School, CASS
®±^föiß3t), 2005, p. 5.

9. Representative studies on the origin of ancient Chinese ironware and iron smelting in 
Chinese academic circles:

a. Guo Moruo Xiwang You Gengduo de Gudai Tieqi Chutu: Guanyu Gudaishi
Fenqi de Yige Guanjian
(Hope Still More Ancient Iron Artifacts to be Unearthed: A Key to the Periodization of 
Ancient History). Nulizhi Shidai (Slave-owing System Age), p. 203. Renmin
Chubanshe AKttUKtt, 1973. Note: The paper was first published in 1952.

b. Yang Kuan#®, Zhongguo Gudai Yetie Jishu de Faming he Fazhan A
ÉKfSfflffÄ® (Invention and Development of Ancient Chinese Iron-smelting Technolo
gy). Shanghai Renmin Chubanshe -hWASutilKti:, 1956.

c. Li Xueqin Guanyu Dongzhou Tieqi Wenti (On the Problem
of Eastern Zhou Ironware). Wenwu 1959. 12.

d. Huang Zhanyue iSr®-®, Guanyu Zhongguo Kaishi Yetie he Shiyong Tieqi de Wenti A
(On the Problem of the Beginning of Iron-smelting 

and Ironware Using). Wenwu 3ttøQ 1976. 8.
e. Tong Shuye Zhongguo Shougongye Shangye Fazhan Shi AHAlikftijllklK®

jtl (History of the Development of Handicraft and Commerce in China). Qi Lu Shushe
1981.

f. Hua Jueming Yuntie, Yuntieqi he Yetieshu de Fasheng PMft,
(KfSÆ (Meteoric, Meteoric Ware and the Generation of Iron-smelting). Zhongguo Ye 
Zhu Shi Lunji AISfåINFjllifeSi (Collection of Studies on the History of Smelting and 
Casting in China), p. 284. Wenwu Chubanshe 1986.

g. Tang Jigen SPAK, Zhongguo Yetieshu de Qiyuan Wenti łHjnttAlKl/BiSfpIS (On 
the Origin of Chinese Iron-smelting). Kaogu :%i5" 1993. 6.

h. Zhao Huacheng iKftfiSc, Gongyuan Qian 5 Shiji Zhongye Yiqian Zhongguo Rengong 
Tieqi de Faxianji Qi Xiangguan Wenti ÄTCmfStttÉö^f (AtlfAISAliAifÉftAÄÄÄ

223



(Discovery of Chinese Man-smelted-iron Artifacts Made before the Fifth 
Century BC and Their Related Problems). Kaogu Wenwu Yanjiu p. 289.
Sanqin Chubanshe 1997.

i. Bai Yunxiang Q-zxÜ, Zhongguo de Zaoqi Tieqi yu Yetie de Qiyuan łHto-Ep-Mtfcll-Ni 

l'n'Äßtlidäl (Origin of Early Ironware and Iron-smelting in China). Tao Li Cheng Xi Ji 
p. 308. Xianggang Zhongwen Daxue Chubanshe If

2003.
10. Bai Yunxiang ÖzJÄ, Xianqin Lianghan Tieqi de Kaoguxue Yanjiu

(An Archaeological Study of Pre-Qin and Han Ironware). Kexue Chubanshe 
n¥S\M±, 2005.

224



ARCHAEOMETALLURGY 
-ARCHAEOLOGICAL AND 
ANALYTICAL PERSPECTIVES

By Lena Grandin
(Archaeological Excavations Department, National Heritage Board)

ABSTRACT
At the National Heritage Board in Sweden, a group of archaeologists and 
geologists, in close cooperation, has specialized in archaeometallurgy and 
related analytical methods. We have applied and developed methods for 
identification and characterization of features and material, and docu
mentation and sample selection in field. These methods can be applied to 
structures used in, and material derived from, metallurgic processes. The 
analytical work comprises detailed microscope studies of thin sections 
and polished samples, and a number of qualitative and quantitative chem
ical analyses of single phases or bulk samples. Artifacts and waste prod
ucts from a variety of metallurgic processes, such as iron production and 
casting of various copper alloys, are included in the studies. The results 
are integrated in the archaeological interpretation regarding questions 
such as the technological level of a society, use of and access to raw mate
rial, the extent of production and trade in products.

An important part of our work is to adjust the analytical process by se
lecting methods suitable for every material and the aims of the study in 
question. Examples of the laboratory work process, analyses of various 
metal and slag samples, and how the results can be interpreted will be em
phasized.

METAL PRODUCTION
In this paper I would like to describe our work in terms of methods and 
also in terms of archaeological and analytical potential. During the last
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ten or fifteen years we have been involved in several excavations in Sweden 
and Scandinavia and experienced a variety of sites, all with interesting in
formative details regarding metal production. A few of them will be illus
trated here. Before presenting them, a short introduction to the production 
of iron and non-ferrous metals and alloys in the region will be given. Details 
such as differences and similarities in furnace technologies, and the prod
ucts and slag material are discussed, as well as what possibilities there are to 
distinguish technological features and what they represent. The description 
will be made always having the excavation conditions in mind with usually 
only a small fraction of the metal production feature preserved.

Our aim in all projects is to give as full a picture as possible of the met
alworking sphere. That includes solving technological problems, discuss
ing the extent of the production, trade, export of specified products, vari
ety of products - and much more. To achieve this we have to consider that 
magnificent precious objects are very rare and if they occur, they are sel
dom of high priority for analytical work. Therefore we have to concen
trate on the waste material, and it can even be worthwhile to do metallo- 
graphic analyses on corroded iron objects since these may be the only 
finds from a specific excavation. In the following I will discuss neither spe
cific archaeological sites nor particular periods, but highlight the princi
ples and how to apply analytical methods.

IRON
There is a long tradition of iron and steel making in Sweden. Iron produc
tion is still an important part of the Swedish industry and economy. The 
production and manufacturing has also had cultural and social effect in 
the producing regions, influencing everyday work. As far as we know to
day, iron production started approximately 3,000 years ago in a period at 
the transition from the Bronze Age to the Iron Age. There are no written 
sources from the first two millennia of ironworking - a defect that makes 
the archaeological investigations more important and challenging.

The earliest finds of furnaces and slag from iron production date to the 
9th century BC. These finds are from the south-western, eastern and central 
parts of Sweden. However, iron objects are observed from the same parts 
already two hundred years earlier. Among those iron objects, functional 
cutting tools and weapons, are most common. The question of how and
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Fig. 1. A variety of reconstructed bloomery furnaces, and details from the furnace 
wall, that improved the final interpretation.
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when the iron production in these regions started will not be discussed 
further, although it is an interesting issue and our knowledge of these first 
technological details is still increasing when new archaeological excava
tions generate opportunities for archaeometallurgy to be incorporated.

Iron production was undertaken using two major techniques. The ear
ly production was in bloomery furnaces. These were small-scale, stone- 
and clay-built furnaces that produced wrought iron and low carbon steel, 
mechanically removed from the furnace. The simultaneously formed slag 
was concentrated either in the lower part of the furnace, in a pit beneath 
the furnace shaft, or was tapped out from the furnace.

At the end of the 12th century AD a transition took place to a larger- 
scale furnace that produced cast iron, or pig iron. This furnace, the blast 
furnace, developed in technology, size and production volume. Although 
the technological change was fast in some regions, in other regions the 
bloomery technique producing wrought iron was long-lived, well estab
lished and locally continued until approximately 100 years ago.

NON-FERROUS METALS AND ALLOYS 
Other metals and alloys have also been used and produced, mainly from 
the Bronze Age onwards. The earliest known items have not been related 
to local production but imported objects. These imported items can in 
many cases be related to a variety of production places in central Europe. 
The items were later re-melted into new objects, tools as well as jewelry, 
and hence served as a part of the raw material. The use of local ores is not 
verified so far for the early copper and bronze work, although some sug

gestions have been made.
The work with copper alloys was based on imported raw material, re

used items, scrap metals or bars and ingots. Work like this produces very 
small quantities of waste material, resulting in small possibilities of find
ing and locating the technological work. Moulds and crucibles, mainly 
made of ceramic material, as well as small melts or sprues may however be 
found at excavations. This waste material is in some cases actually more 
interesting than finding only items, if the casting and working technology 
is to be explained. The material may also mark a place or settlement as 

hosting craftsmen.
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Copper, tin and zinc are three major components in the alloys. These 
can be combined in various proportions: bronze consists of copper and 
tin, brass is made of copper and zinc, and gunmetal is the alloy containing 
all three elements. It is essential to take into account that tin and zinc are 
not associated in ore regions, which indicates that tin does not occur by 
chance in brass and nor does zinc in bronze. Accordingly, if both zinc and 
tin occur in the alloy it is probably a secondary alloy created by re-melting 
of scrap metals. Lead is also a common constituent in most copper alloys 
and is found as dispersed droplets in various concentrations. In addition 
to the major elements, other elements such as silver, arsenic, nickel and an
timony may be present in various amounts. These may not significantly af
fect the properties of the material, but can be examples of important fin

gerprints and act as indicators of specific geologic or geographic regions.
By applying the information that can be provided by the material, we 

have the possibility to obtain a picture of the craftsman, his technical skill, 
products and access to raw material. This in turn reflects the settlement 
and society in which he worked, its economic status and trade routes.

METHODS
EXCAVATIONS AND MATERIAL MORPHOLOGY 

Since there is a lack of early written sources we have to rely on archaeolog
ical excavations to learn more about the early metal production. Furnace 
remains, raw material, waste material and the rare products contribute to 
reconstructions, not only of the furnace but also of the process and its 
technological details. These, in turn, reflect the conditions for the black
smith and his social and economic environment. To better understand the 
ironworking processes, experimental work has also been performed by 
various groups in Scandinavia. Their results are also very valuable for our 
interpretation of the archaeological and analytical data.

Remains of iron production and iron manufacturing are common fea
tures of many rescue excavations for new roads and railways. The iron pro
duction technology that is most commonly found in the excavations is the 
bloomery process. One reason for this is that the younger blast furnaces are 
known and no development requiring rescue excavation will take part in 
those areas. Another is that the earlier bloomery technique seems to have
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been very widely distributed in our country. Even if the major technologi
cal principles are the same, local varieties in furnace construction tech
niques, use of ore sources and how air supply was organized, do occur.

If there are few direct traces of constructions we have to look at the 
material, which, although fragmentary, may give more information re
garding processes. The documentation in field and detailed study of slag 
morphology and size are fundamental to be able to distinguish between 
the varieties of processes that occur within the production line from re
duction to forging of the final object.

As an example of slag morphology, a recent case from the southern 
part of Sweden is worth mentioning. At an excavation of an iron produc
tion site, no furnaces remained but the slag concentration was dense. The 
slag was mainly fragmentary but numerous nearly unbroken slag samples 
were also present. Some of them were rectangular, unlike the more com
mon circular slag from a bloomery furnace. A few pieces of the clay-built 
furnace wall were studied in detail and could confirm the somewhat angu
lar shape of the furnace, at least at its lowermost parts where the slag was 
collected during the process. The furnace shape on higher lever could not 
be concluded from the slag material. The results were initially regarded as 
somewhat noteworthy in relation to geographical region and time. How
ever, later the same year we had the opportunity to participate in an exca
vation in a nearby region. At this early medieval site, remains of two fur
naces could be thoroughly excavated and the rectangular shape, indicated 
by the previously mentioned slag, could be established for their lower 
parts. When combining the knowledge from the two excavations it was 
possible to take the interpretation of the furnace technology a step further 

than was previously known.
As mentioned above, slag size can also be informative. Small slag sam

ples are not always fragmentary. The small flat hammer scales or spheri
cal scales, only a few millimeters in diameter, are indicative of forging. 
They are important to look for at an excavation in order to locate the 
hearth or anvil. Other morphological features are typical of slag that has 
crystallized outside the furnace, indicating a specific furnace type. The 
heterogeneously layered circular slag is characteristic of forging, some
times with additional welding sand.
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Fig. 2. Rectangular slag from an iron production site that indicated a bloomery fur
nace with same shape. To the right, the similar shape of a furnace found later when 
a nearby site was excavated.

Fig. 3. Various slag types representing different parts of the iron production process 
and formation in diverse environments. Upper left: Bottom of a slag formed in a slag 
pit in the lowermost part of a bloomery furnace. Lower left: Slag formed outside a 
bloomery furnace. Lower right: Slag fragments from formation within a bloomery 
furnace. Upper right: Slag from forging in a hearth. Central: Spherical scales from in
itial working of the bloom.

231



SAMPLE PREPARATION AND ANALYSES 
Numerous analytical methods are available and are commonly used by 
scientists in various professions. Many of them are also suitable for ar- 
chaeometallurgical material. It is however very important to select a meth
od based on what information you want to obtain. One must perhaps, for 
preservation reasons, also consider that the artifacts should not be de
stroyed when analyzed, which is one limiting constraint. An important 
feature to consider is what part of the artifact is suitable to analyze. Should 
only its surface be analyzed? Or is its bulk composition most relevant? Do 
we prefer to study a cross-section in order to distinguish phases and try to 
describe its degree of homogeneity? Is it possible to describe the working 
techniques the craftsman used in the production? Can we point out the 
source of the raw material?

Traditionally, bulk chemical analyses have sometimes been performed 
on sample surfaces. In these cases the object is not destroyed and the re
sults may be valuable, but they cannot tell the whole story about composi
tion or working technique when information regarding structure and tex
ture is lacking. To improve the results and potential for the interpretation 
of the chemical results we often prefer to make cross-sections of our sam
ples. A comparison with an archaeological excavation may illustrate the 
similarity of working in plan and cross-section. Working in plan, for in
stance, gives limited information whereas a cross-section increases the ev
idence and sometimes gives an opportunity to reconstruct the features. 
The same applies to analyses of artifacts and waste material as slag.

In general, the slag or metal samples are cut, and areas are selected for 
preparation of thin sections or polished samples. Even the study of cross- 
sections generally adds more information to the previously achieved ob
servations. Homogeneous or heterogeneous features are easily noted, for 
example in composition or structure. Once that is observed it is possible 
to focus on the way in which these features appear and then move on to 
the petrographic or metallographic study in microscope, revealing even 
further details.

The observations in cross-section are very important for selection of 
samples for chemical analyses. There are several methods that can be ap
plied to slag and metal samples. One example is spot analyses, or mineral
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Fig. 4. A slag sample, in cross-section and a micrograph. The slag is built up by suc
cessively crystallized slag flows. The micrograph, approximately 2 mm wide, shows 
that the slag, in micro scale too, is formed by several thin slag flows. The border be
tween each slag flow is marked by a white layer of the mineral magnetite, which is 
indicative of crystallization in an environment rich in oxygen that is outside the 
bloomery furnace.

chemistry analyses, which can be done by electron microprobe (more 
methods of a similar type are available). The method enables analyses of 
each mineral that is present in, for example, a slag or each phase in a mul
ti-phase bronze or brass. The mineral itself may be as small as a few mi
crometers in size. By this method it is possible to see whether a slag sam
ple is chemically homogeneous or heterogeneous. The electron image, 
which guides you to where the spot analysis can be performed, also easily 
reveals gradation in color that is typical of compositional zoning in crys
tals that reflect variations in crystallization temperatures or supply of slag 
volumes of various composition.

Bulk samples can also be analyzed. Slag or metal samples may be 
crushed or drill-core sampled. The sample is homogenized and an average
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Fig. 5. A ternary diagram illustrating the varying bronze, brass and gunmetal com
position in some finds from four different sites. The distribution of samples repre
sents a variety of proportions between the three major elements copper (Cu), tin (Sn) 
and zinc (Zn).

of all elements present in the sample is obtained. Depending on the analyt
ical method, major and/or trace elements can be analyzed. The distribution 
of the elements in the sample, however, cannot be sorted out. Therefore, a 
combination of microscopic analysis and chemical analyses is recommend
ed to interpret the chemical data more easily.

When the analytical data are obtained, the true work of interpretation 
starts. Naturally the analyses were initiated by the hypothesis put forward 
for the excavation and the specific question proposed regarding technolo
gy. The samples and methods were selected on these terms and estimated
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potential results. Once the result is there, subsequent evaluation and inter
pretation begins. Each number or figure in a table with chemical analyses 
appears to be very exact, and of course it is too if the analyses were prop
erly done. Again, we have to be certain of what is analyzed. A presentation 
in tables might look very trustworthy but can be difficult to understand 
since the interesting information is hidden in all the numbers. A presenta
tion in a diagram may be more easily understood and a better illustration 
of the results.

Finally, in Figs. 6-8,1 show some examples of what finds may look like 
in back-scattered electron images from the electron microprobe and illus

trate how d iscrepancies in chemi
cal composition and structure 
can be revealed. The images 
also illustrate the importance of 
selecting analytical method and 
how results may easily be misin
terpreted.

Fig. 6. The first example is a bar of gunmetal that were analyzed in the sixties by bulk 
methods. A s?nall sample was drilled from the surface. The results indicated unusu
ally high lead concentration. New analyses, a couple of years ago, made on a metal- 
lographically analyzed cross-section, revealed that there is an enrichment of lead 
(bright in the lower right micrograph) in the outer surface and that the general alloy 
(upper right micrograph) has a much lower lead concentration.
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Fig. 7. A piece of scrap metal, probably a 
part of a vessel, was analyzed by the elec
tron microprobe. The electron image clear
ly shows a two-layered section. The major 
partis copper (dark). The upper, somewhat 
brighter, layer is bronze. Both contain lead 
droplets (white) but of varying composi
tion. In the lower part they have a content 
of antimony and arsenic. If a bulk, or sur
face analysis had been performed, a totally 
different picture would have been seen.

Fig. 8. A third example showing the impor
tance of defining what is analyzed is a gild
ed brass fibula. The separate parts have 
been analyzed and reveal the separate com
positions of the brass to the right and the 
gilding (bright) to the left. In this sample it 
is also possible to notice details of the gild
ing technique.

ARCHAEOMETALLURGY AS 
A COMPONENT IN ARCHAEOLOGY

Although archaeometallurgy may appear like a specialized subject at a 
first look, it rather represents a combined survey that includes archaeolog
ical excavation and analytical work. It comprises sample selection and 
preparation, macroscopic and microscopic study of the samples and vari
ous chemical analyses. It is also essential to select proper techniques to 
achieve results that can provide information on specific questions. The 
subsequent interpretation of analytical data is also necessary, as well as 
the final evaluation of the results in an archaeological context.

LITERATURE
The results described have previously been presented in various analytical 
reports from Geoarchaeological Laboratory, National Heritage Board.

236



HUMAN REMAINS FROM 
XINGLONGWA IN-HOUSE 

BURIAL, AOHANOI DISTRICT OF 
CHIFENG CITY, INNER 

MONGOLIA

By Zhang Yajun and Barbara Li Smith 
(Institute of Archaeology, Chinese Academy of Social Sciences, Beijing) 

(Department of Anthropology, Harvard University)

Dated to 82 00-7500 BP, Xinglongwa is regarded as the earliest Neolithic 
culture in the northeastern region of China. Occupants of Xinglongwa 
practiced a unique burial fashion - in-house burials. Houses which had 
such burials were either continuously used or abandoned after burying. 
The in-house burials usually contain one or two individuals either same 
sex or different sex. The postures of the dead were mainly stretch-out 
face-up position, with a few in face-down position. All the graves have fu
nerary objects, but the quantity can differ. A burial with the most abun
dant funerary objects was tomb M188, in which two pigs (opposite sex) 
were buried side by side parallel to the owner. This is the first evidence of 
such a burial phenomenon observed from prehistoric sites in China 
(Zhongguo 1985; Zhongguo 1997). Most graves were disturbed by the 
large rodents so that some skeletons were missed or shifted, and severe an
imal bite-marks were found on some human limb bones.

Most archaeologists consider the house burials to represent certain as
pects of local rituals of the Xinglongwa culture. As far as the quantity of 
burials discovered in houses and the orientation of the burials is con
cerned, it does not seem to be the usual way to treat the dead who had 
common status in their community, thus the owners of these burials may 
have been in a higher position. This kind of burial rituals may have relat
ed to human sacrifice activities. It is believed that this kind of burial rituals
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attained significance in prayers for various subsistence activities as well as 
social reproduction within Xinglongwa societies (Yang and Liu 1997).

SEX AND AGE AT DEATH 
FOR XINGLONGWA POPULATION

The investigation identified 23 males and 11 females, from a total of 34 in
dividuals discovered at Xinglongwa sites. The ratio of male to female is 
2.09 to 1, which seems obviously imbalanced. Within the male group, no 
individual was identified to be over 55 in age, whereas all the females be
long to the middle-to-old age group, none being younger than 35 years 
old. The average age at death is 31.2 years old for the males and 50.5 years 

for the females (Table 1).
The distribution of age and sex data suggests that it was males who 

tended to be buried in-house. If this is true, this may further imply that 
males must have been of higher status than females. It should note that 
this hypotheses is based on limited observations, thus our inference should 

be further tested as more archaeological data become available.

Table 1. The distribution of sex and age at death for Xinglongwa specimens.

Sex Size <14 15-23 24-35 36-55 >55

Male 21 9.5% 42.9% 14.3% 33.3% 0

Female 11 0 0 0 72.7% 27.3%

PHYSICAL FEATURES AND RACIAL TYPE
1. MORPHOLOGIC FEATURES OF CRANIO-FACE 

The physical features of Xinglongwa people can be summarized as fol
lows: cranial shape is oval or elliptic; the projection of superciliary arches 
and glabella of most skulls is slightly under middle, female is flatter than 
male; for male, the grade of forehead is backswept, mastoid process is rel
atively large; the external occipital protuberance is weak; eye socket is 
quadrate; most of the lower borders of nasal aperture is subnasal fossae; 
nasal spines of male and female are all relatively strong; canine fossa is ab
sent or flat, bridge of a nose is concave form, nasal depression is flat; pal
ate is elliptic; mandibular torus is relatively often seen. In addition, for 
these skulls, the flatness of face is relatively large, mandibles of male and
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female are all very strong and mandibular torus is big. It is coincident with 
characteristics of Mongoloid morphology.

2. CHARACTERISTICS OF CRANIO-FACE FROM 
INDEX AND ANGLE OF SKULL MEASUREMENTS 

As far as measurements are concerned, the general morphological charac
teristics of the Xinglongwa population have following feature: mesocrany 
or brachycrany in association with hypsicrany as well as with either metri- 

ocrany or acrocrany; vertical cranio-facial index is big, face shape is lep- 
toprosopy or hyperleptoprosopy, high, broad, and flat facial appearance; 
mesoconchy or hypsiconchy; nasal index shows mesorrhiny or leptorrhiny; 
palatal index is brachystaphyiny. These features are present consistently 
between the males and the females, showing strong morphological char
acters of Mongoliad races. From direct-view of facial shape, narrow facial 
type is not obvious; facial index mainly displays leptoprosopy or hyperlep
toprosopy because of big absolute value of face height. The facial charac
ters of high, wide and flat facial type and high orbital cavity of Xinglongwa 
population make them close to the Northern-Asian Mongolian type in ap
pearance, while the high and narrow skull shape makes them deviate from 
the East-Asian Mongolian type.

3. MULTIVARIATE STATISTIC ANALYSIS 
AMONG THE NEOLITHIC GROUPS 

Groups for multivariate statistic analysis include the Dawenkou culture 
populations (combining Dawenkou, Xixiahou, and Wangyin sites) from 
the lower reach of the Yellow River; the Yaoshao populations (Huaxian 
and Banpo sites) from the middle reaches of Yellow River; the southern 
populations (Tanshishan and Hedang sites); Chengzi site in Shandong 
province; Miaodigou and Jiahu sites in Henan province; Yuchisi site in 
Anhui; Diaolongbei site in Hubei; Longqiuzhuang site in Jiangsu; Liuwan 
and Yangshan sites in Qinghai, and Haiyuan site in Ningxia.

The results of cluster analysis show that Xinglongwa population joined 
first with Liuwan and Diaolongbei groups, but their relationship is weak
er than that of population among Dawenkou culture, Yaoshao culture and 
Longshan culture. The principal component analysis basically shows the
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same results. In fact, there is still a morphological difference between Xin- 
glongwa and Liuwan, Diaolongbei. For example, the Xinglongwa group 
has a high and very flat upper face and big nasal height, which make this 

group obviously different from other groups.

4. PRINCIPAL COMPONENT ANALYSIS 
AMONG POPULATIONS FROM DIFFERENT TIMES

Comparison groups include Miaozigou, Zhukaigou, Xiajiadianshangceng 
culture group, Wangong, Zhalainuoer A and B groups, Nanyangjiayingzi, 
Dadianzi 1 and 2 groups from Inner Mongolia, Saodagou and Guan- 

mashan in Jilin, Pingyang in Heilongjiang, Pinganpu in Liaoning, Pengpu 
in Ningxia, Lijiashan in Qinghai, and Weixian groups of Xiajiadianxia- 

ceng in Hebei.
The results of principal component analysis show that the Xinglongwa 

population has a close relationship morphologically to Lijiashan from 
Qinhai, and is relatively near to nomadic culture groups represented by 
Wangong, Zhalainuoer, Nanyangjiayingzi, Pengpu and Pingyang. But the 
two groups, both Lijiashan and Xinglongwa show very narrow facial 
width and a more vertical forehead. The difference between Xinglongwa 
and the population belonging to the typical North-Asian Mongolian type 
is that Xinglongwa have dolichocrany-hypsicrany-acrocrany on cranium 
type and close leptoprosopy. Compared with those features of typical East 
Asian type, the Xinglongwa population tends to low and wide cranial 
shape and a high and wide face, and such characteristics also occur in the 
Lijiashan population. In fact, there are still some differences between Xin
glongwa and Lijiashan, for example, the simotic index of Lijiashan is big
ger than that of Xinlongwa, while Xinglongwa shows a higher and nar

rower face than Lijiashan.
The study of the morphological features of Lijiashan suggested that it 

cannot be clearly classified as any of the four Mongolian regional types 
(Zhang 1993). Lijiashan population might be regarded as a special type of 
Asian Mongoloid. This report seems to indicate that a population with 
characteristics similar to Lijiasgan already existed in northern China in 
the Neolithic Age, and they probably are a very old type of Mongoloid 

race.
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5. PRINCIPAL COMPONENT ANALYSIS AMONG ANCIENT 
OR RECENT POPULATIONS FROM OTHER REGIONS

Comparison groups include the northern Chinese, Mongolian, Tungus, Es
kimo, Hun from Zabajkal, Chukchi, Qidan, Jomon from west Japan, Ko- 
fun, early medieval Japan, recent Japanese, modern Japanese, Korean, Yay- 
oi population from west Japan, Mohe from China, Hun from Maoqinggou 
and Datong in Qinghai and Xianbei from Chaoyang, Liaoning province.

The results of principal component analysis show that Xinglongwa 
population have a close morphological relationship with the northern Chi
nese and Korean, while far away from Mongolian and Tungus group who 
belonging to the North Asian type of Mongoloid; Xinglongwa obviously 
deviates from the Jomon of west Japan, while being relatively close to re
cent and modern Japanese groups.

STATURE
1. AVERAGE STATURE FOR XINGLONGWA 

Average stature of Xinglongwa males is less than 170 cm based on differ
ent formulas; the maximum of average body stature is 168.8 cm, and the 
minimum is 163.8 cm, so the individuals from Xinglongwa fall into medi
um stature. The average stature of females is less than 160 cm; it is 159.9 
cm or 153.4 cm, based on different formulas.

2. COMPARISON AMONG DIFFERENT POPULATIONS IN STATURE
It would be comparable to take the same formula to estimate stature when 
comparing with different populations. The average range of stature for 
Xinglongwa males is 163.8-168.8 cm, and for females 153.4-159.9 cm. 
Compared with the Neolithic groups, the average stature of Xinglongwa 
males is higher than Miaodigou from Henan and the south Chinese group, 
while shorter than some Neolithic groups from Shandong and Shaanxi, 
Jiahu of Henan, Danangou of Inner Mongolia, Longqiuzhuang of Jiangsu, 
Diaolongbei of Hubei. But there is no obvious disparity in stature between 
Xinglongwa and other groups. Overall in the Neolithic, individuals from 
north Chinese groups are taller than those from southern Mongolian. In 
other words, it was in the Neolithic that the difference in stature between 
north and south of China occurred, while there is no obvious disparity in 
stature among Neolithic groups from different northern area.
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Table 2. Comparison in status for different populations.

Trotter and 
Gleser

Pearson’s Shao
Xiangqing’s

(M) M F (M)
Xinglongwa 167.0 (rø) 163.8 165.6
Xiajiadianxiaceng culture 159.2 (^lE) 157.0 156.0
Dawenkou (Neolithic) 172.3
Xixiahou (Neolithic) 171.3
Huaxian (Neolithic) 168.4
Baoji (Neolithic) 168.8
Banpo (Neolithic) 169.5
Jiangzhai (Neolithic) 170.3
Miaodigou (Neolithic) 166.0
Jiahu (Neolithic) 171.9
Danangou (Neolithic) 169.6
Longqiuzhuang (Neolithic) 167.4 164.3 150.7
Diaolongbei (Neolithic) 168.3 (rø) 165.0
Hemudu (Neolithic) 166.1
Tanshishan (Neolithic) 163.5
Hedang (Neolithic) 165.8
Zhukaigou (Bronze Age) 165.8 164.3
Pingyang (East- Zhou 
Dynasty)

165.2

Dadianzi (Bronze Age) 163.7 162.2
Linzi (Zhou-Han Dynasty) 163.8 151.1
Yamaguchi from Japan 
(Yayoi)

163.3 151.4

Doigahama from Japan 
(Yayoi)

163.7 151.1

Northern Kyushu from
Japan (Yayoi)

162.1 151.2

Northern
Kyushu -Yamaguchi from
Japan (Kofun)

162.8 150.2

Northern Kyushu (Jomon) 159.2 150.5
Tsukumo from Japan 
(Jomon)

159.9 147.3

Yoshigo from Japan (Jomon) 158.9 147.7
Ootomo from Japan (Yayoi) 159.1 149.0
Hirota from Japan (Yayoi) 154.0 142.8
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DENTAL CARIES
Previous studies have found that agricultural communities tend to suffer 
from higher levels of dental caries than do foraging communities. Diet is 
an important cause of the level of dental caries. People in agriculture com
munities often process plant foods, which alters their consistency and car- 
iogenic properties (Larsen 1995). For most cultures, the transition from 
foraging to agriculture introduced much higher levels of carbohydrates 
into the diet (Larsen 1997). The bacteria that cause dental disease can 
more easily utilize carbohydrates. Therefore the transition from foraging 
to agriculture is likely to increase the prevalence of dental caries (Larsen 
1995).

Other studies also report mean percentages of caries occurrence from 
total teeth investigated from people in different types of economies as fol
lows: hunting and gathering economies 1.72%, mixed economies (forag
ing combined with significant use of agriculture products) 4.37%, and ag
ricultural economies 8.56% (Larsen 1995). This shows a significant in
crease of dental caries with the intensification of agriculture, but there is 
considerable between-culture variation (Turner 1979; Larsen 1995).

There is a difference in dental caries occurrence between different sex 
in agriculture societies where women show a higher frequencies than men 
(Walker and Hewlett 1990; Larsen et al. 1991; Lukacs 1992). This pre
sumably reflects pervasive sex-based variation in diet, either in type of 
food or preparation. There are at least two reasons for this difference. 
First, it may be that agriculture intensification created a sex-based differ
ence in the diet, possibly caused by the composition of the diet, food prep
aration, or the manner of its consumption. Secondly there could be a sex- 
based biological difference that makes female teeth more susceptible to 
cariosity when consuming the same diet as males (Larsen 1995). All teeth 
were evaluated for dental caries in the 48 specimens from Xinglongwa. 
Nearly half of specimens (26 individuals) were carious. There is no statis
tical difference in the severity of dental caries between men and women. 
The most carious teeth were posterior (pre-molars and molars) and the 
percentage of carious anterior teeth is lower, because people often chew 
foods by posterior.
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Table 3 illustrates clearly that the trend in the rise or fall of dental car
ies does not continuously follow with age increase. The occurrence of in
dividuals 50+ is almost identical to that of individuals aged 20-40.

Table 4 shows the difference in dental caries between the sexes. Com
bining all teeth, 10.6% of teeth from female specimens are carious com
pared to 8.5% of teeth from male specimens. This difference is not statis

tically significant at the .05 level. This may imply that men and women 
from Xinglongwa had roughly the same diet.

Table 3. Dental caries by age group for Xinglongwa.

Age of specimens Number of 
teeth

# carious % teeth with 
caries

2-16 67 0 0
16-20 143 12 8
20-25 116 12 10
25-30 73 9 12
30-35 93 10 11
35-40 89 11 12
40-45 45 1 2
45-50 99 6 6
50-55 61 8 13
55+ 59 8 14

Table 4. Dental caries for Xinglongwa specimens and all teeth.

Number of 
teeth

# carious % teeth with 
caries

Total 845 77 9.1
Male 577 49 8.5

Female 265 28 10.6

CRIBRA ORB ITALIA AND ROROTIC HYPEROSTOSIS
(ANEMIA)

The characteristic lesions of anemia are produced by red blood cell produc
tion, which causes marrow cavity enlargement and reduced cortical vol
ume. Lesions that occur in the skull vault (usually in the occipital, frontal 
and parietal bones) are labeled porotic hyperostosis and those in the roof 

of the orbits are known as cribra orbitalia.
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The bone lesions caused by anemia in the vault and orbits can occur in
dependently or specimens can show evidence of both lesion types. They 
usually occur symmetrically. Cases with lesions in the vault and orbital 
were more common in northern America, but cribra orbitalia occurs more 
frequently than porotic hyperostosis in Europe; for example, there were 
more cribra orbitalia and less vault lesions in archaeological specimens 
from England. The investigations of some archaeological specimens in 
China show that the bone lesions (vault and orbital) occur coexistently or 
alone, but details have not been studied yet.

In general, porotic hyperostosis particularly is most commonly caused 
by iron-deficiency anemia (Stuart-Macadam 1992). Many skeletal re
mains from diverse geographic regions and different periods have been ex
amined for porotic hyperostosis. The transition from foraging to agricul
ture has been implicated in increasing levels of anemia in some popula
tions. The logic for this causal relationship is based on four facts: (1) meat 
contains more iron than grains; (2) the iron present in meat is more easily 
absorbed than the iron in grains; (3) meat contains compounds that pro
mote iron absorption; (4) many important grains contain potent inhibi
tors of iron absorption (Garn 1992).These four attributes lead to the prop
osition that the substitution of grains for animal protein in the diet during 
the agricultural transition results in iron-deficiency anemia.

Factors such as parasitism, malaria and diarrhea, and infectious dis
ease can all influence iron metabolism (Goodman 1984, 1994). These fac
tors are also regularly tied with living in densely settled areas, which is as
sociated with agricultural societies (Larsen 1997). The role of infection in 
anemia is important because the agricultural transition leads to greater 
population densities, and more sedentary lifestyles, both of which increase 
the likelihood of disease.

Table 5. Porotic hyperostosis for Xinglongwa specimens.

N # affected % bones with PH
male 30 11 37
female 19 7 37
total 49 18 37
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Table 5 shows the results of porotic hyperostosis from 49 Xinglongwa 
specimens. The same proportions, 37%, of each sex group specimens 
show porotic hyperostosis, thus there is no difference between female and 
male populations. The fact is, however, that it represents the lowest rate of 

porotic hyperostosis when compared to that of Jiahu (69%) and Shijia 
(76%). Assuming that there is a correspondence between agriculture in
tensification and anemia, this suggests that Xinglongwa is less agricultur
ally intensive than Jiahu or Shijia. We believe that less agricultural inten
sification may result in that Xinglongwa males and females having identi
cal levels of porotic hyperostosis, probably because they had access to 
similar diets and were exposed to similar diseases.

DEGENERATIVE JOINT DISEASE
Degenerative joint disease (DJD), which is also known as osteoarthritis, is 
a disease that is characterized by degradation of the cartilage and bone in 
and around joints. Although multiple factors may result in such disease, 
physical activity is the primary cause of DJD (Radin et al. 1972). It is of
ten caused by sustained and repetitive mechanical stress over an individu
al’s lifetime. The prevalence of DJD in a population reflects the level of 
mechanically demanding activity over the lifetime of the individuals from 
the society, and provides some information about lifestyle of different 
communities. The greater the development of DJD, the more physically 
demanding the behavior can be inferred to have been (Larsen 1995). Age 
plays a central role in DJD, with older individuals showing higher inci
dence of disease. Both foraging and farming can include highly repetitive 
activities that can cause DJD. There is some weak evidence that DJD in
creases among agriculturalists as compared to pre-agriculturalists. But the 
empirical relationship between DJD and the agricultural transition is am
biguous (Larsen 2002). Some studies show that foragers have higher inci
dence of DJD than agriculturalists (Bridges 1991; Pierce 1987).

Characteristic degenerative changes on the articular surface include: 
lipping, porosity, and eburnation. In the spine it involves new bone forma
tion that results in lipping and sometimes in the fusing of adjacent verte
bra as spondylosis (Bridges 1992; Buikstra et al. 1994).
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The presence or absence of DJD was observed on vertebrae, shoulder, 
elbow, wrist, hand, knee, ankle, and foot. The presence ratio of DJD for 
all specimens from Xinglongwa is 58% (31/53) and more than half of 
specimens had this disease. There is a clear age structure to DJD, with old
er specimens having much higher incidence of this disease. These bones 
showing evidence of DJD increased considerably over the age of 40 and 
the maximum rate of DJD for 61% is achieved in the 40-45 age group. 
There is significant difference in the rate and location of DJD among dif
ferent age groups between males and females according to the location of 
DJD. There is one statistically significant difference in the pairwise com
parisons at the joint level: young Xinglongwa female specimens (16-35 
age group) show higher incidence of DJD (31%) in the knee than young 
males (6%). There are two statistically significant difference (ages 35-50): 
Xinglongwa male specimens in the middle age group show higher inci
dence of DJD in the hand (50%) and ankle (60%) than females (0 and 
5%). In the oldest age group (ages 50+), there is one statistically signifi
cant difference: male specimens show higher incidence of DJD in the knee 
(100%) than the old females (69%). The investigation of DJD for all bones 
shows that there is a statistically significant sex difference below the age of 
50, with females showing higher incidence than males, especially in leg 
bones in the 16-35 age group, while males show higher incidence than fe
males in both legs and arms in the 35-50 age group. In other words, males 
and females show generally higher levels of DJD in leg bones.

The fact that young Xinglongwa females tend to have bad knees may 
indicate that it could be caused by women processing nuts after gathering, 
in a manner similar to that found in studies showing prolonged kneeling 
while grinding grains (Larsen 1995). Among the young Xinglongwa adults 
(age 16-35), females have significantly higher levels of leg DJD than do 
males. This relationship is inverted among the older specimens, with men 
having significantly more DJD in the legs than women. This suggests that 
Xinglongwa men, particularly those older than 35, perform some repeti
tive task involving legs that were not performed by women. In addition, 
older Xinglongwa males have substantially higher levels of DJD in the 
knees, ankles, and feet than do younger males, and there appears to be a
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higher increase in leg DJD than in arm DJD among men. These conditions 
may be caused by a lifestyle activity, possibly foraging, that involves walk
ing long distances. The result that middle and old males tend to have DJD 
on the knee and ankle may suggest that the Xinglongwa subsistence was 
more dependent on long-distance foraging and hunting by men.

SUB5ISTENT PATTERNS AND LIFEWAYS 
OFTHE XINGLONGWA POPULATION

From Xinglongwa sites there are a number of stone tools including hoes, 
spades, milling stones and pestles that were used for processing nuts and 
grains. The toolkit implies that on-site activity may have involved grain 
processing, rather than horticulture in Xinglongwa (Zhongguo 1997; 
Yang and Liu 1997). In addition, animal bones and plant fruits were fre
quently found in the Xinglongwa house floors as well as many other plac
es including trash pits and ditches. This evidence also suggests that hunt
ing and foraging might have played an important role for Xinglongwa 
people in their daily life. The results of 13C analysis from Xinglongwa hu
man bones show that people ate more C3 plants than C4 plants which ei
ther directly come from nuts or indirectly from animals eating C3 plants 
(Zhang et al. 2003). Most importantly, recent archaeobotanical study 
shows a great number of charred plant seeds recovered through flotation 
samples from the Xinglonggou site, which is geographically and cultural
ly close to Xinglongwa. These grain remains in plant seeds are most valu
able for study (Zhao 2004).1 In terms of whether or not agriculture had 
occurred in Xinglongwa culture, these reports claim that an agricultural 
economy gradually developed from an earlier stage mainly with foraging, 
as in Xinglongwa. There is the same or similar economy pattern shared 
between the Xinglongwa and Xinglonggou sites because of their same cul
tural affiliations.

Based upon our study, this paper will now discuss the Xinglongwa eco
nomic mode and lifeways from the perspective of human skeletal biologi

cal parameters.
Previous studies from other countries report that farmers died younger 

than foragers (Larsen 1995). Nearly all the Xinglongwa females are older 
individuals, while for males the average age at death is 31.2, which is close
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to that of many other Chinese Neolithic groups. However, the average 
death age may not completely reflect the death age of the whole population 
living there at that time, because the people in this study of the in-house 
floor burials have a special status, and therefore we cannot yet establish a 
plausible relationship between age at death and economy based on the 
death age data.

The data suggesting that Xinglongwa has lower levels of caries than 
Shijia and Jiahu probably indicate that carbohydrates played a smaller role 
in the Xinglongwa diet, and Xinglongwa relied less upon grains. Moreo
ver, there is a difference in the rate of caries between the sex groups, which 
is consistent with the results for foragers’ data. This is probably due to 
males and females consuming a very similar diet.

Further evidence of diet comes from the results related to levels of ane
mia. Xinglongwa specimens exhibit a lower rate of cribra orbitalia and 
porotic hyperostosis. This suggests that Xinglongwa society probably de
pended less on grain consumption. Taking the results on dental caries and 
anemia together, it is more likely that the Xinglongwa economy involved 
a lower reliance on grains, and that the Xinglongwa economy included 
more meat.

The activity pattern as reflected in DJD is consistent with Xinglongwa 
males probably being engaged in long-range foraging or hunting, while fe
males were responsible for daily food processing, for example, grinding 
nuts.

The results for caries, anemia and DJD show that Xinglongwa repre
sents a special mode of production which is an initial economy transition 
along the continuum from foraging to agriculture. This findings of this 
study provide substantial evidence to imply a kind of social economy de
velopment stage with a special economic mode represented by reliance on 
more foraging and less agriculture, a mode that has been argued by other 
researchers (Zhao 2004).

Figure 1. Displaying the variation of magnetic 
field of the wall.
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Figure 2. Showing the location of City-wall 2 turning eastward on the site.
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Figure 3. Three-dimensional map of magnetic data.
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Figure 4. Displaying the position of the city-wall.
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Figure 5.Showing the magnetic state of 
western pagoda’s foundation
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Figure 6. Displaying the 
magnetic state of the 
empty ground at the side 
of the ditch west to the 
Lajia Village
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Figure 8. Displaying the layout of the construction of the Tang period Wooden Pago
da Temple.
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Figure 11. The two-mouth colorful pottery pot found in the hoard.

mmm a /Umi WM -m
Figure 10. A complete view of the hoard.
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Figure 12.Displaying magnetic state of the south west 
area of Alter 1.

Figure 13.Displaying the magnetic state of a position in the Ban- 
lash an area.
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Figure 14.Showing the magnetic state 
of Zhanjiadi alter.

Figure 15. A 2004 photo of grand Zhanjiadi alter
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Figure 16. Displaying the magnetic state of house-remains 
on the Zhanjiadi site.
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RECONSTRUCTING DAILY LIFE 
IN PAST POPULATIONS

By Caroline Arcini
(Archaeological Excavations Department, National Heritage Board)

Circumstances for life have always varied through time and space, and the 
only way to trace the effects is to study what is left of the individuals them
selves. Physical anthropology is one of the interdisciplinary sciences that 
works with the aim of reconstructing daily life in past populations. To be 
able to make such a reconstruction, physical anthropology works closely 
together with several other disciplines, and contacts with them are of vital 
importance to achieve as good results as possible. Archaeologists are of 
course the first co-workers and they contribute the skeletal material and 
the context in which the material was found. Through finds we can get 
rough information about house constructions, the presence of wells for 
freshwater supply, how people were dressed, the individual’s position in 
society, circles of contacts and degree of mobility and so on. Other co
workers are those that perform the analyses that make it possible to date 
the material. By radiocarbon dating and dendrochronology we obtain 
knowledge about when these people lived and died. Historians are the 
interdisciplinary collaborators that have access to and knowledge about 
the information from the written sources, and since we also work more 
and more with materials from later periods (the 17th to the 19th centu
ries), this discipline is becoming increasingly important as a collaborator. 
The written sources from these centuries contain a great deal of informa
tion, for example, church registers and the information from the parish 
catechetical examinations give the age of the individuals, the causes of 
death, number of children, how old people were when they married and
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died, and their occupation. The written documents also make it possible 
to investigate how epidemics came and disappeared. In optimal circum
stances, when the identity of the individual is known, it is even possible to 
test the anthropological methods and develop new ones. Hopefully, coop
eration with the historians in the future will also result in the development 
of methods in physical anthropology that can be applied to material from 
earlier times.

People within the medical discipline are the most important co-work
ers for those dealing with questions about health in the past. With their 
knowledge we can acquire information about the frequency of certain dis
eases, what it means to be affected and not be able to perform different 
kinds of work. Many of the chronic diseases leave marks on the skeleton, 
and with a knowledge of the course of untreated disease we can get esti
mates of how long the person had been affected. The best and only way to 
be able to reconstruct the health situation and thereby reconstruct daily 
life in past populations is to be familiar with the medical literature and to 
cooperate with doctors working within different medical disciplines. They 
are often very interested and generous and can also arrange X-rays of 
bones, which may be necessary to confirm the diagnosis. To understand 
how variation in food consumption affects the size, the wear and disease 
of the teeth, odontology plays an important role in interpreting life in past 
populations. Further, how famine or prolonged infection disturbed the de
velopment of tooth enamel and when in life the individual became affect
ed. With this presentation I will give some examples of what physical an
thropology with all its co-workers can contribute in reconstructing daily 
life in past populations.

TRACES OF FAMINE OR PROLONGED INFECTION
One important contribution to the study of past populations is the inter
pretation of living conditions, for example, how food supply and exposure 
to infectious diseases differed among populations through time. One way 
of studying variation in food access is to examine the teeth. The formation 
of tooth enamel is sensitive, like a tree, to the supply of nourishment and 
water. If it is insufficient, the enamel formation will fail and leave a mark 
on the tooth. For example, in skeletal material from a plague cemetery in
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Fig. 1. This photograph show the enamel hypoplasia in the permanent front teeth of 
one of the individuals from the plague cemetery. This girl had a severe infection or 
more probably starved during her first one and a half years of life, when these teeth 
were formed. Photo Staffan Hyll.

south-east Sweden, enamel hypoplasia is found in about 25 per cent of the 
individuals. We know that all the individuals died within one year around 
1710/11. We also know approximately how old the individuals were when 
the enamel hypoplasia developed and the approximate age at death. This 
information enables us to calculate the years of starvation, and the result 
indicates that the majority of these individuals had been affected some 
twenty years previous to the plague outbreak. This agrees with the written 
sources which say that many people around Europe starved during the 
decade c. 1690-1700 AD (Arcini, Jacobsson, Persson 2006; Muroma 
1993). The written sources do not give any information about the situa
tion in all areas of the country, but the study of this plague cemetery indi
cates that the situation in south-east Sweden certainly was problematic 
(Muroma 1993).
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Fig. 2. This man has three furrows filed on his teeth.

FILEDTEETH AS SOCIAL IDENTIFICATION
Group connection as a social identification was as necessary a long time 
ago as it is today. Clothes, hairstyle, pieces of jewelry, different kinds of 
make-up, tattoos have always been used for that purpose. In many cul
tures over the world another drastic change of the body, namely mutila
tion of teeth, has been used as a personal decoration. Until ten years ago 
mutilation of the teeth was a phenomenon known from all parts of the 
world except Europe (Milner and Larsen 1991; Arcini 2005). However 
analysis of skeletal material from south-east Sweden dated to the 10th cen
tury, the Viking Period, has revealed that mutilation of teeth also existed 
in Europe. For some reason mainly young men had filed one or several fur
rows of different depth into their upper front teeth. What did they have in 
common? Were they warriors that got a furrow each time they won a bat
tle, or were they tradesmen who had undertaken voyages and traveled to
gether. We know that the Vikings traveled a lot, both south-east as far as 
Byzantium and west as far as North America, and maybe they got the idea
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of mutilating their teeth from people they met on their voyages. One thing 
we know is that the furrows are so alike. Most probably several of the men 
had their furrows done by a person with great skill, perhaps even the same 
person. This means that even though these men lived in different parts of 
south Sweden, they must have had personal contact with each other or 
have been in contact with the person or persons that made the file marks. 
An article about the filed teeth has recently been published in the Ameri
can journal of Physical Anthropology, and hopefully people will look for 
this phenomenon in bodies from other parts of Europe and also in coun
tries that Europe hade contact with during that time period (Arcini 2005). 
It seems, however, that mutilation of teeth as a form of decoration has a 
long and worldwide tradition, since in the last decades young Europeans, 
mainly women, have adopted this manner and decorate their teeth by glu
ing a small golden star or a diamond-like figure on the tooth.

SOCIALLY EXCLUDED
In all societies there are people who, for one reason or another, end up out
side the social community. One of the most horrible exclusions over time is 
the treatment of those affected by leprosy. As far back as there are written 
sources, lepers have been excluded from ordinary society and even from 
their own families. In Europe in the mid 13th century there were a great 
many leprosy hospitals to which those affected were banished. At that time 
it was not known that the disease was contagious, but a face without a 
nose, or hands and feet without fingers and toes frightened people and 
made them doom these poor people to be socially excluded. There are two 
main forms of leprosy, the lepromatous and the tuberculoid. The leproma- 
tous form is more contagious. It seems that at the end of the 15th century 
there was a change in the frequency of leprosy and fewer got the more se
vere form of the disease. This may have led to a loosening of the rules for 
the afflicted, and that could be the reason why we find them buried in or
dinary cemeteries. In Sweden we have some of the earliest cases of leprosy 
in Europe dated to c. 70-500 AD. The most interesting thing is that this 
case, a woman, for some reason had been treated differently from the oth
ers concerning the mode of burial (Artelius and Arcini 1993). She was the 
only one in the cemetery that was not cremated. Was it an expression of a
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Fig. 3. This photo
graph show visible 
changes due to the 
tuberculoid form of 
leprosy. The infec
tion and inflamma
tions have resorbed 
the toes of the right 
foot. Photo Staffan 
Hyll.
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Fig. 4. The oval gap in the teeth of the left jaw is the trace of a clay pipe stem in a male 
smoker from the city of Linköping. Photo Staffan Hyll.

different treatment for her because of her disease, or did she come from a 
place where cremation was not practiced? During the Viking Age the dis
ease was present in several communities on both the east and west coast of 
southern Sweden, and in early towns like Lund at least four per cent of the 
inhabitants had leprosy (Arcini 1999). At that time there were no leprosy 
hospitals and even though the lepers were treated differently during their 
lifetime, the community did not exclude them from being buried in the or
dinary cemeteries.

SMOKING IS ALWAYS A BAD HABIT
People’s habits are always interesting to study regardless of whether it is peo
ple of today or those who lived a thousand years ago. To obtain knowledge 
about habits in past populations is very difficult. However, the bad habit of 
smoking cannot be hidden. It seems that an inveterate smoker always has 
some form of marks on the teeth. Tobacco smoking came to Europe from
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America in the 16th century, and in the 17th and 18th century pipe smok
ing became popular and widespread among the Swedes (Collin 1963). Bit
ing hard on the pipe, a pipe with a round stem made of siliceous clay, wore 
down the enamel leaving a gap. In the skeletal material from Sweden we 
were able to trace pipe smoking among ordinary people back to the end of 
the 17th century, and it seems that it was as common in rural areas as in 
the cities. Even though the use of tobacco was first accepted among Euro
pean women, the skeletal samples from Sweden, Denmark, Norway, Hol
land and England reveal that pipe smoking was only a male habit until the 
19th century, when women of both higher and lower status became pipe 
smokers (Arcini, Jacobsson, Persson 2006).

DISEASE MIRRORS AFFLUENT LIFESTYLE
Today’s lifestyle is wrestling with a growing problem, a worldwide one, 
characterized by more and more obese, stressed and immobilized people, a 
lifestyle often blamed for causing an increased frequency of arteriosclerosis 
with complications such as heart attack or cerebral hemorrhage. However, 
this lifestyle and its concomitant problems seems not to be new. It has been 
found among the 3,200-year-old mummies of Egyptian pharaohs (Filer 
1995) and 2,100-year-old bodies from China (Cheng 1986), but then in the 
blood vessels of the heart. According to the Chinese find, a woman about 
50 years old, it seems that some of modern problem of overweight, stressed 
people and complications was a problem even 2,000 years ago. However, 
despite a lack of mummies like the Chinese and Egyptian ones, we have 
found that ordinary people in medieval Sweden had similar problems. A 
piece of a calcified blood vessel from the brain was found in the skull of 
eight individuals in some well-preserved skeletal material. The affected 
people were three women and five men, living in a small medieval city in 
southern Sweden. All eight were older than 40 years of age and four of 
these eight were estimated to be over 60 years old. We do not know who 
they were - they could have been the wealthier inhabitants of this village - 
but their life could not have been comparable to that of an Egyptian phar
aoh. The cause of the arteriosclerosis found among the inhabitants of the 
medieval city is of course not certainly restricted to lifestyle; it could be 
that the affected were related and that the diseases had a familial origin. In
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Fig. 5. A small piece of a calcified blood vessel from the brain (the carotis siphon) fell 
out when the skull was emptied of sand. Photo Staffan Hyll.

any case, it means that already in the Middle Ages ordinary people had 
problems with a disease that today is blamed on unsuitable diet, sedentary 
ways and an affluent lifestyle.

THE DARK SIDE OF DISCOVERY
History is full of examples where contacts between people have resulted in 
the spread of diseases. When the Europeans started their voyages trying to
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Fig. 6. The typical syphilitic changes on the skull with caries sicca, 
as in this case from a cemetery in late medieval Lund, are needed to 
verify that the disease was present. Photo Staffan Hyll.

find a new way to Asia, but instead came to the American continent, they 
brought in their luggage diseases such as measles that were unknown to 
people of America, diseases that killed a lot of people in a short time (Reff 
1992). However, the people of the American continent were not free from
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diseases, and one of the most debated ones that is believed to have been 
spread to Europe from America is syphilis. For decades paleopathologists 
have discussed the origin of this disease. New skeletal finds of what is as
sumed to be syphilis have been dated by the 14C method (Mays, Crane- 
Kramer and Bayliss 2003). However the few cases presented in Europe are 
not very clear or typical diagnostically, and the results from the 14C dating 
are not as narrow as is needed for this purpose. Studies of more than 
10,000 skeletons from Sweden have revealed that there are no cases indi
cating syphilis in material dated before 1300 AD. There are however sev
eral cases among those that were the last to be buried before the Reforma

tion in 1536 AD (Arcini manuscript). Several of the syphilis cases from the 
American continent have also lately been dated by 14C. However, in this 
case it does not matter whether the dating has a wider range since the re
sults show that they are around the year 1000 AD, which is well before the 
critical years around 1492 AD (Ortner 2003). In my opinion, based to a 
large extent on the findings from Scandinavia, there is as yet no real hard 
evidence for the theory of pre-Columbian syphilis in Europe.

STATURE OVER TIME VARIES 
LIKE A BILLOWING WAVE

Stature is one of three parameters involved in studying the welfare of a 
population; the other two are average longevity and infant mortality. That 
is to say that we assume that stature reflects social and physical factors. 
Studies all over the world have shown that stature over time varies like a 
billowing wave (Fogel et al. 1979; Bennike 1985; Arcini 1999). Measuring 
living conditions from stature is therefore a useful method applicable to 
both modern and past populations. In the Nordic countries the develop
ment of stature shows that when the hunter-gatherers became farmers, and 

especially in the late Neolithic (c. 2300-1800 BC) the stature increased. 
Then we don’t really know the circumstances during the Bronze Age (c. 
1800-500 BC) because the skeletal evidence from this period is very scarce 
due to the custom of cremation. However in the Roman Iron Age (c. AD 0- 
400) people were tall but then the average height decreased during the Vi
king Period (c. AD 800-1000). In the Middle Ages (c. AD 1000-1500) 
stature increased a few centimeters but people did not become as tall as
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Fig. 7. The figure shows changes in stature of people from south Scandinavia. The 
darker figures represent the men and the lighter women. The numbers in the figures 
are average stature in centimeters. Illustration Staffan Hyll.

during the Neolithic or Roman Iron Age. In fact it was not until modern 
time that people reached that height. Instead during the post-medieval pe

riod (c. AD 1536-1850), in parts of what is called the Little Ice Age, stat
ure decreased once again. When that happened is not established, although 
with more and more access to material from post-medieval times, we will 

eventually get an answer to that question.

TEETH REVEAL HANDICRAFT - A SEAMSTRESS
People of all times have used their teeth as a tool and occasionally it is pos
sible through an anthropological analysis to determine the occupation of 
an individual. One of the best-known task-related marks on teeth are those 
from the Eskimo women softening skin by chewing or softening the thread 
that they made of sinew (Alt and Pichler 1998). In 18th-century Linköping, 
a small town in the middle of Sweden, it was quite common to be a seam
stress. Perhaps this young woman who has changes on the edge of the 
front teeth was one of these seamstresses and that she more often used her 
teeth rather than the scissors to cut off the thread (Fig. 8). At any rate, to 
get marks like this you have to bite off the thread repeatedly, and sewing 
only for herself or her family would not have been enough. Even with all 
today’s mechanization, dentists now and then see people that have used 
their teeth as a tool. For example, an electrician can have very similar 

marks on the teeth to those of a seamstress.
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Fig. 8. Marks on the edge of the front teeth indicate that this woman often used her 
teeth as a tool to cut the thread. Photo Staffan Hyll.

EPILOGUE
This presentation is a brief summary of what physical anthropology can 
tell us about life circumstances in past populations and what we can 
achieve from interdisciplinary collaboration. With collaboration in the 
best sense, all points in common are used to reveal the lifestyles behind 
different behaviors, and how this influenced and left traces in the people 
themselves, for example, the view and behavior of our fellow men, such as 
the exclusion of lepers from the community. Man’s curiosity, along with 
an interest in power and wealth, also has its dark sides, such as the spread 
of diseases like syphilis. A custom like pipe smoking, which in one popu
lation is used for ceremonial purposes, could in other societies make peo
ple so addicted that it becomes a health problem. A health parameter like 
stature can be used as a tool even for people living thousands of years ago, 
and an affluent lifestyle among ordinary people is not a new phenomenon. 
Physical anthropologists and their co-workers can really gain information 
that makes it possible to reconstruct daily life. However it is vital that ar
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chaeologists become aware that, if they continue to describe a society 
based only on man-made structures and artifacts, it will still be a society 

without its people.
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GIS-BASED RESEARCH ON 
SETTLEMENT ARCHAEOLOGY 

IN CHINA

ByJianguo Liu
(Institute of Archaeology, Chinese Academy of Social Sciences, Beijing)

GIS (Geographic Information Systems) are very useful for research on set
tlement archaeology, particularly when utilized for studies of the distribu
tion and development of ancient settlements in some typical areas. In these 
study projects, spatial analysis methods were employed to study the rela
tionship between settlement distribution and the environment.

Employing topographical maps (scale 1:50,000), satellite imagery and 
the settlement information from fieldwork, we created settlement distribu
tion GIS in three areas (the Huan River valley in Henan province, the Qix- 
ing River valley in Shaanxi province and the middle of the Fen River val
ley in Shanxi province) (Fig. 1). All these research areas are located in the 
middle of China, the middle valley of the Huang river. These three areas 
are also in the same climatic region and the distribution of settlements in 
the three areas shows a similar pattern.

In the three areas, the first studied period is the Yangshao era. From 
the Yangshao to the Fongshan period, the settlements developed rapidly. 
But the number of the settlements in the Qixing River valley and the mid
dle of the Fen River valley was reduced for unknown reasons in the Xia 
dynasty, and there were almost no settlements in the early Shang dynasty. 
Then settlements became increasingly common again. However, in the 
Huan River valley, the political center of Shang dynasty, there were many 
settlements in the Xia and Shang dynasties. The reason may have been the 
establishment of these dynasties. After the Shang dynasty was conquered 
by Zhou, there were many people in the Qixing River valley, which be
came the center of the Zhou dynasty (Fig. 2).
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Fig. 1. The locations of three research areas.

Fig. 2. Settlement distribution in different periods in the Qixing River valley, a. Yan- 
shao, b. Longshan, c. Xia & Early Shang, e. Pre-Zhou, f. West Zhou
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Anyang City

. *

Fig. 3. Settlement distribution from the Yangshao to the West Zhou period in the 
Huan River valley.

SETTLEMENT DISTRIBUTION 
IN THE HUAN RIVER VALLEY

In the Huan River valley, from the Yangshao period to the Longshan, Xi- 
aqiyuan and Shang dynasties (Fig. 3), in the west of the modern Anyang 
City, almost all the settlements located very close to the Huan River, but 
in the east of modern Anyang City, the settlements were not located along 
the Huan River; they seemed to lie along another curve. Perhaps in ancient 
times the part of Huan River in the east of Anyang City, just along the 
“curve” where the settlements were located, changed its course. In the 
East Zhou period, however, many settlements were not located close to 
the Huan River; the East Zhou people may have been able to get their wa
ter from wells (Fig. 4).

As time passed, the population increased quickly in this area, ancient 
peoples had to live higher and higher up the Huan River: in the Yangshao 
period, the highest settlement was located at A, but in the Longshan peri
od the highest settlement had moved to B, in the Xiaqiyuan period the 
highest settlement was at C, and in the Shang dynasty, the highest settle
ment moved to D (Fig. 3).
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Anyang City

Fig. 4. Settlement distribution in the East Zhou dynasty in the Huan River valley.

BUFFER ANALYSIS
In the buffer analysis, 600 meters of buffer have been created in the Qix- 
ing River valley and the middle of the Fen River valley, with almost all the 
settlements located within these buffers (Figs. 2, 5). This indicated that 
people’s lives depended on stable rivers, and people did not like to have to 
get water from far away every day. We may possibly assume that if there 
were enough rainfall in ancient time, and the rainfall in different seasons 
was equal every year, ancient people could get water everywhere, then set
tlements did not need to be very close to rivers, because rivers were dan

gerous for people’s lives in the rainy season.
Then we could assume that there was a rainy season and a dry season 

every year in ancient time in the research areas; in the rainy season the an
cient people needed to build many dams in rivers, and many parts of riv
ers became reservoirs, so that the people had enough water for their needs 

in the dry season.

SLOPE AN D ASPECT ANALYSIS
In the analysis of slopes and aspects in the middle of the Fen River valley, 
almost all the settlements were located on slopes from 1 to 3 degrees, and 
scarcely any settlements located in flat areas (0 to 1 degree) (Fig. 6).
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Fig. 5. Settlement distribution in the middle of the Fen River valley.

In flat areas (0 to 1 degree), the rivers were movable. Many rivers would 
change their course easily as a result of floodwater in the rainy season, so 
that ancient people could not live along such rivers. In the area that slopes 
from 1 to 3 degrees, where rivers were deep and stable, ancient people 
could build many dams to store more water for their subsistence in the dry 
season; such areas suited ancient people.

Some scholars consider that in order to get more sunlight and avoid the 
cold wind from the northwest, ancient people liked to select locations fac
ing south for their habitations. But in the study of aspect in the middle of
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Fig. 6. Settlement distribution and slope analysis.

the Fen River valley, the distribution of settlements seemed to show no re
lationship with the aspect. Perhaps people in ancient times selected an 
area which very close to a river first, while other factors were subordinate, 
and sometimes had to be given up in favor of other factors.

There were many branches in the middle of the Fen River valley, all of 
them small and short rivers, and big floods in these rivers were scarce in 
the rainy season. Ancient people therefore lived along these branches, and 
easily built many dams in rivers. If the dams were destroyed by big floods,
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Fig. 7. Visibility analysis in the Dongxiafeng period in the middle of the Fen River 
valley.

people could repair them in time. Because the Fen River was a big and 
wide river in ancient time, people could not control the flood in it during 
the rainy season, so they could not live along this River, along which there 
were almost no settlements.

VISIBILITY ANALYSIS
Visibility analysis has been employed in the middle of the Fen River valley. 
In some typical periods such as the Yangshao, Longshan and Dongxiafeng
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periods, the distribution of settlements was suitable for visibility analysis. 
From the biggest settlement in every period, a visible area was created, but 
the result showed that almost all the medium-sized and small settlements 
were not located in the area visible from the biggest settlement.

In different periods in this area, ancient people may have had to select 
some places which were very close to small rivers first, then to consider oth
er factors; for ancient people survival was very important, so they had to 
give up the intervisibility consideration. Some watchtowers may have been 
built in the biggest settlement, from which people could watch medium
sized and small settlements, and all the information was collected easily.

CONCLUSION
In this research some spatial analysis methods were employed for the study 
of the relationship between settlement distribution and the environment in 
three areas. We then put forward some assumptions for interpreting the 
phenomena in buffer analysis and in slope and aspect analysis. However, 
we do not have any evidence from fieldwork to support all the assump
tions; it is possible that we should supplement the methods with fieldwork 

to solve this question next time.
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DIGITAL FIELD 
DOCUMENTATION

By Karin Lund
(Archaeological Excavations Department, National Heritage Board)

In this article I will tell the story of the development of digital field archae
ology at our department, the Archaeological Excavations Department 
(UV) of the National Heritage Board in Sweden. The story of find data
bases is for someone else to tell. I will also briefly present our documenta
tion system, Intrasis.

TODAY
Today we store all information from an archaeological excavation in one 
GIS system, Intrasis. The standard work flow is an important part of this 
achievement and the key to success. In Sweden the emphasis on archaeo
logical excavations is that they should produce new knowledge of our past. 
Therefore each excavation should clearly state its aims and scientific ques
tions. This means that different excavations also need different database 
information, just as different kinds of sites need this. So, when a new ar
chaeological project starts, the first thing to do is to prepare the database 
for the forthcoming excavation (Fig. 1). Several different database tem
plates are provided to the archaeologists, who alter them according to the 
needs of the new project.

The next step in the process is to start with the mapping of the site (Fig. 
1). This is mainly done with total station or GPS, which gives the exact co
ordinates and heights for each single measured point. The mapping of the 
site with a total station is performed very much in the same way as a man
ual drawing, e.g. you capture the limits of features and the position of
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Fig. 2. Screenshot from Intrasis Explorer. For more views visit www.intrasis.com.
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finds. The coding method developed for Intrasis has several advantages, 
and one can directly state the type of feature and its relation to other fea

tures, e.g. the posthole belongs to house no. 1. The transfer and import of 
the measurement file from the total station into the Intrasis site database 
automatically creates the objects in the database as well as their geograph
ical representation (Fig. 2).

During fieldwork all other collected data is registered in Intrasis (Fig. 
1). Information and results from other specialists, e.g. osteologists or 
paleo-ecologists, are registered as soon as they are available. The advan
tages of storing all available information during fieldwork are manifold: 
thematic plans of the site are produced instantly and GIS analysis is possi
ble to perform and incorporate with the progress of the excavation. All 
data is united with the help of relationships, thus making it possible to 
grasp all information connected to a given object: a feature, a find, a mac
rofossil analysis. This union of all data into one system creates great po
tential for interdisciplinary research.

The Intrasis software was released in the year 2000 - and since then 
all archaeological projects in our department has been documented with 
Intrasis, at the moment approximately 2,000 different excavations. The 
software is also used by all major archaeological institutions in Sweden 
as well as several research projects in Europe (Kristensen 2004; Mühlen
bock et al. 2004). But now to the history of digital field documentation at 
UV.

THE STORY
The first system for digital field documentation in Sweden was construct
ed for a special research project at the National Heritage Board in 1990: 
The Birka Project (Ambrosiani 1992:84). It played a great part in the de
velopment of digital documentation, since many of the Swedish archaeol
ogists visiting the site were impressed by the total station mapping com
bined with the use of databases. The system was designed solely for this 
project by Björn Ambrosiani in cooperation with staff from Esri, Sweden. 
Kalle Thorsberg administered the system, and he was later to become one 
of the designers for our own documentation systems.
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FIRST ATTEMPTS

The first attempts with digital field documentation at our department were 
carried out in the late 1980s. The basic aim was to create digital drawings 
of features and trenches, and the measurements with total station were 

carried out by professional surveyors.
In 1989 the first structured attempts with digital documentation were 

made at our department. At the large excavation in Apalle, with the project 
leader Inga Ulien, a young man named Ulf Bodin was given the assign
ment of setting up and structuring a database for features and finds. As we 
will see, he would continue to influence the future development of digital 
documentation in our department. For the Apalle excavations he com
bined the information from the find database with geographical informa
tion to create spatial distribution maps (Ulien 2003).

Several projects tested mapping with total station during 1991, but it 
was also used for the first time on a large-scale excavation. This excava
tion, in Alsike, started out with manual drawings, but during the summer 
the total station was introduced and at the end of the season it replaced the 
manual drawings (Göthberg et al. 1997:13). During the analysis phase of 
the project all the manual drawings were digitized. The program used for 

the digital drawings was Drafix, © Softdesk Inc. This program was im
portant for the development of a documentation system since it was less 
expensive than other CAD programs available at that time and simpler to 
use for the archaeologists. dBase was the software used for databases. The 
digital tool needed for the transformation of measurement files from the 
total station to a .dxf file, to be read in Drafix, was constructed by Kalle 

Thorsberg.
In 1993 the use of robotic total stations was introduced - which re

duced the work with the total station to one single archaeologist. The first 
project to use this was the E4 Project in Hamneda, conducted by our of
fice in Lund (Skoglund et al. 1997). It was more or less instantly clear that 

robotic total stations were more cost-effective even if they were more ex
pensive to rent or purchase. (It was Håkan Thorén, who was later to be
come the Intrasis system developer in 2001, who actually was the first ar

chaeologist at UV to use it.)
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Even if the total station today seems the obvious choice, there were of 
course internal discussions as to whether it should be used or not. In our 
company newsletter there was a debate in 1994 where Gunnar Redelius ar
gued that there was no need for total stations in archaeology - they were too 
expensive and their high resolution of measurement data was not required. 
According to Redelius, there was no need for an excavation to be exactly 
placed within a national coordinate system. He argued that an optical-me
chanical instrument, GBRT from Zeiss Gena, is preferable since it is less ex
pensive and, according to Redelius, easier to handle (Redelius 1994). The re
ply from Flyg et al. stressed the importance of using one documentation sys
tem and that the use of a total station, especially at large excavations, is the 
most cost efficient alternative and that archaeologists easily learn the task of 
measuring (Flyg et al. 1994). To be able to combine the recorded data with 
other digital maps, it is of course much easier if a standard coordinate sys
tem is used already during the fieldwork. Some of the debate among archae
ologists about the use of total station also concerned whether it produced 
good-looking plans or not - but this is mostly an issue of the number of 
measurement points taken for each feature (Flyg 1995). A good rule is to de
scribe e.g. a post-hole using 10-12 points measured by the total station.

THE FIRST SYSTEM: FED

The first prototype of a digital field data system of our own design: FED 
(Field and find documentation) was put into use during 1992. The core of 
the system was a combination of FoxPro database tool and the CAD pro
gram Drafix. FFD was designed by Ulf Bodin and Kalle Thorsberg, and 
the latter also did the programming. The design was inspired by the Birka 
system, which used structured coding and the registration of relations be
tween archaeological features to group features into contexts. The FFD 
system was founded by our department, but to be honest, some of the pro
gramming was also done during their spare time. The FFD system data
base stored the measurements from the total station as a table with coor
dinates. This table was converted inside the system to .dxf files. The files 
were imported to Drafix for the production of digital drawings. Informa
tion about features, finds, samples and squares were stored in FFD data
bases with fixed fields (Bodin 1994).
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The FFD system underwent several changes during the years 1992- 
1994 and was used at many excavations, but far from all. According to 
Bodin (1994:53), approximately one third of the excavations were docu
mented digitally. This resulted in very diverse documentation for different 
excavations at our department, because it was the project leaders who de

cided whether FFD should be used or not.
In 1994 GIS was introduced and a few specialists started to work with 

ArcView from Esri ® in connection with a large survey for a new road 
project, the E4 in Uppland, Sweden. The survey covered three areas of 0.5 
by 70 km each. Digitization of the results of the survey was done in Auto
CAD to enable GIS analysis of the large amount of data (Aspeborg et al. 

1995). The results of the project inspired further work in GIS. Functions 
needed to convert our field data into GIS formats were not available in 
ArcView and therefore, during the years to come, Ulf Bodin designed 
ArcView extensions that provided our organization with the required 
tools. Training in ArcView was only provided for the information system 
managers - normally one archaeologist at each office. So ArcView came 
into use for those who knew how to use it — but still most of the work con
tinued to be carried out in FFD and Drafix.

Up until the start of the Intrasis project much of the development of 
digital documentation had been the work of a few archaeologists with spe
cial interest in the subject. Whenever the archaeologists felt they needed a 
digital tool they contacted Bodin and Thorsberg, who designed the func
tion or tool needed, most of the time inside the FFD system. In this way 
the system grew, but there were of course also a lot of different versions. 
As Thorsberg recalls it, nearly 100 adjustments were made in the FFD sys

tem between 1991 and 1995.

ANEW SYSTEM: INTRASIS

Already in 1994 the network of “computer advisers”, who were archaeol
ogists with special interest in digital archaeology, realized that a new Win
dows-based system was needed, but it was not until 1998 that the Intrasis 
project started. The project manager was Ulf Bodin. The database struc
ture for Intrasis was then further developed, but much of the work had al
ready been carried out by Kalle Thorsberg and Ulf Bodin in 1995 when an
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attempt was made to get a project started for a new documentation sys
tem, entitled Arkis.

The work with Intrasis was formalized as a project in 1998 and a work
ing group of archaeologists was consulted during the initial analysis phase 
of the project. There were four analysis seminars which resulted in the in
formation structure used in Intrasis. At these seminars the participants 
discussed excavation and documentation methods.

The specification for the Intrasis system was written in 1998/1999. 
During this time the project manager had very close contact with the pro
fessional programmers at Landfocus IS in Sweden, so they to have a part 
in the outcome of the Intrasis system. Especially Henrik Erlandsson pro
vided Ulf Bodin with the latest trends in user interface and also made the 
system a little more standardized than it might otherwise have turned out. 
The design phase of the project lasted almost two years, but in early spring 
in the year 2000 the system was introduced together with a training plan 
for the users - the archaeologists at our department.

The following year the system was made available to other archaeolog
ical institutions in Sweden. In 2003 a major update of the system was re
leased and in the following years additional improvements were made. To
day we are in the final phase of developing Intrasis Analysis, which will 
give new analytical possibilities within the Intrasis system. The software 
is to be released in early spring 2006.

Why start a project to develop your own software? One of the main 
reasons was the increasing number of large excavations. We needed a more 
efficient way to deal with a large amount of incoming data. These large- 
scale excavations also stressed the need to have a system where it is possi
ble to share data in local area networks. FED was designed for a single user 
and we needed a multi-user system, since more and more data were entered 
into the database by several archaeologists simultaneously. For the year 
2000 we also needed to adapt our system to a modern operating system, 
like Windows. At that time we did not know whether our old system would 
survive into the new millennium. (As we all know by now most old systems 
did - even FED.) The management also wanted a more structured way of 
documentation - and that the same documentation standard should apply 
to all excavations. Another reason was that we, as part of the National
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Heritage Board, were required by the government to be in the front line, 
not only in the scholarly archaeological realm, but also to contribute new 
methods and techniques to make archaeological excavations more cost-ef
fective and the results more generally accessible. The new system also had 
to be suited for long-time storage of digital data.

PROBLEMS AND SOLUTIONS
What have then been our problems and solutions during 16 years of digit
al documentation? The earliest attempts actually ended up in nothing - 
they remained test projects. Over the years, however, we have learned a 
lot, and I will just briefly discuss some of the issues that I think are the 

most important.

STANDARD

During the years the FFD system was in use there were no clear orders from 
our management that it should be our documentation standard. It was a 
decision to be made by each individual project leader. The result was that 
excavations were documented in different ways, which sometimes made ar
chaeological research more difficult - especially for those who wanted to 
do computerized analysis. When Intrasis was released in 2000 it was used 
on almost all archaeological excavations performed by our department 
(UV). A couple of years later it even became mandatory. In this way the 
problem of different documentation standards was solved. Now every sin
gle site was documented within the same system and database structure. It 
still took a couple of years before data from other scientists, apart from the 
archaeologists, were registered in Intrasis. There were several reasons for 
this. Some of them work as consultants so they do not have access to the 
Intrasis Software and also lack training in the program. In other cases 
there was no developed metadata template - which could take some time 
and effort when it comes to data from other disciplines. Today this work is 
well on its way and the available standard templates are prepared for e.g. 
osteology, radiocarbon dating and wood species analysis.

TRAINING

The archaeologists who were supposed to use our first system, FFD, did 
not have access to any training program. The system had a fixed database
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and adjustments according to specific needs required knowledge in data
base handling and the dBase software. How to use the system was mostly 
knowledge passed on among archaeologists - and several sub-cultures 
arose. The younger archaeologists had a better understanding of compu
ter technology and it was often they who handled the system, and the 
project managers were not always aware of the implications. Since these 
young archaeologists often were employed seasonally it happened that ar
chaeologists who had to write the publication did not have proper knowl
edge of how the documentation was performed.

To avoid this problem, one of the key features for the success of Intra- 
sis was the training program, which all archaeologist had to attend. In the 
years 2000-2001 every archaeologists who was to work with Intrasis re
ceived training in the program for 2-4 days and, if needed, they were also 
given training in total station handling and an introduction to GIS and 
ArcView. The training program was formalized so that everyone this time 
got the same education. The result is that those archaeologists today han
dles at least the basics of the system and thereby also has accepted the sys
tem as the standard for digital documentation.

LISTEN TO THE USERS

When the Intrasis project started we had already learned from the FFD 
project that the involvement of the actual users of the system, the archae
ologists, is important. Therefore the system was modeled within a work
group consisting mainly of archaeologists. One of the demands from the 
archaeologists that was obvious from the beginning was that the new soft
ware should be a GIS, since they wanted the possibility to overview both 
plans and feature properties at the same time.

A topic of much discussion from the start of the project was whether 
the system should be strictly standardized or whether it should be possible 
for the user to alter attributes for different objects. The original idea pre
sented to the working group was a standardized database with fixed at
tributes and nomenclature. But the archaeologists argued for a dynamic 
system where these could be altered according to the needs of a specific ex
cavation and its scientific questions. The outcome was that the archaeolo
gists’ desire for a flexible database was the winning concept - and it is to
day one of the strongest arguments for using Intrasis. Another Intrasis
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Fig. 3. Intrasis in the field. From the excavation at Liljan in Malmö, Sweden, 2004.
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function that was heatedly debated was whether it should be possible to 
state a feature type already while measuring, before the actual excavation 
of the feature.

Another group of users who played a major role in the development of 
Intrasis was the network of archaeologists specialized in GIS and support 
issues at our department, called information system managers. One of the 
subjects discussed among them was to what extent the users should have 
possibilities to make alterations in the database structure and make regis
trations in the database outside the Intrasis interface. As it turned out, the 
database structure is fixed - but the Intrasis system provides you with the 
flexibility needed to alter it to suit different excavation projects. Later ver
sions of Intrasis also have the possibility to import files with information 
stored in other data formats, e.g. Excel.

At the same time as the start of the Intrasis project there were also sev
eral large-scale projects running, e.g. West Coast Line (see also Anders
son, this volume). The project was digitally documented and used the FED 
system. Experiences and ideas of digital documentation in the West Coast 
Line project were incorporated into the Intrasis system (Lund 2003) as 
well as ideas from other projects running at that time.

During this time we have learned that the construction of a documen
tation system takes a lot of time and effort. Building a system that was go
ing to fit the demands of the archaeologists sometimes seemed impossible. 
But the different working groups did an excellent job and today we have a 
system that has the capability to handle documentation and registration in 
an efficient way.

WORK FLOW

What archaeologists and project leaders did not realize at the start of dig
ital documentation was that it would totally change the process of an ar
chaeological excavation - from the fieldwork to the final publication. More 
and more technical equipment has to be brought into the field, and even 
more important was the change of the work flow. Tasks that were previ
ously performed after the actual excavations are nowadays done during 
the excavation, e.g. registration of artifacts and features (Fig. 3).
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STILL UNSOLVED
So what are the remaining problems? The vision was that all archaeolo
gists would do their own GIS analysis, on different levels and with differ
ent perspectives, but we still have rather few of these analyses, even if 
there has been an increase during the last few years. There are probably 
many reasons for this lack of analyses, but one is that more training in GIS 
is needed. Swedish archaeologists are normally not trained in GIS at the 
universities - although in recent years special training in digital documen
tation has become available at some departments of archaeology in Swe
den. Another reason for the lack of GIS analysis could also be that the re
search paradigm during the last decade has been post-processual and that 
GIS sometimes seems to be connected to a more processual view of ar

chaeology.
The use of the extended possibilities to change metadata in Intrasis ac

cording to the scientific questions and type of excavation, and not go for 
the standard template options, is still a part that could be further devel
oped by the archaeologists. Only after a couple of years of use did we see 
these changes in the site databases being made more commonly. It has tak
en some time to get the archaeologists to understand that a documentation 
strategy also means changes of the Intrasis site database and its metadata.

Of urgent concern at the moment is also the question of future storage 
of the digital material. There are discussions underway with the archiving 
authorities, the Antiquarian Topographical Archives, but we still have 15 
years of digital documentation stored in our computers. Most of the exca
vations are published - but many of them have large databases, and geo
graphical information that could be the basis for new analysis. So they re
ally deserve to be stored in the future, but there is also a problem that 
many of those created before Intrasis lack metadata information and can 
be difficult to understand today.

THE INTRASIS SYSTEM
So what came out of the Intrasis project? The Intrasis system it is not only 
a GIS for archaeological documentation and two applications, Explorer 
and Analysis; it can also be seen as a model for how to handle digital doc
umentation and as a method for digital drawing with total station, GPS
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Fig. 4. The Intrasis system.

etc. The system also includes IntrasisGIS, an analysis extension for 
ArcView 3.x, replaced by Intrasis Analysis during spring 2006. The Intra
sis site databases are stored in MS SQL Server and geographical informa
tion is stored as ESRI shape-files (Fig. 4).

Intrasis Explorer is the main application for storing collected data as 
well as registration and quality control - while Intrasis Analysis is de
signed for analysis. The division is not so much about computer technique 
- it is more a point taken: documentation and analysis should be separat
ed. Intrasis Explorer is designed for a multi-user environment - a typical
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Fig. 5. Intrasis — technical setting.

technical setting at the office or at a large-scale excavation can be seen in 
Fig. 5. At the Intrasis Server computer all information is stored and then it 
is shared in a local area network. Files from total station and digital cam
eras are transferred directly into the Intrasis site database and a daily 
backup on separate media secures the data.

Intrasis Analysis has direct access to the collected and registered data 
in Intrasis Explorer: It is a GIS application designed for archaeologists 
with a user-friendly interface. It contains the functions commonly used by 
archaeologists, and wizards guide the user through analysis, e.g. find dis
tribution. For professional analysis in GIS we still use ArcGIS and ArchEd 
is used to create Flams Matrix from stratigraphical relations data stored 

in Intrasis.
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ADVANTAGES OF USING INTRASIS

Intrasis has been used and tested on many different types of excavations 
and documentation situations: sampling, survey, terrain, mapping, settle
ments, burials, town settlements and buildings. So, what have been the ad
vantages of using Intrasis? These are impossible to rank, but as I see it, the 
structured documentation is one of the most important advantages. The 
documentation of all these different kinds of sites mentioned above can 
easily be understood by anyone with a knowledge of the Intrasis system. 
Through the storage of metadata together with the database it should also 
be possible to understand the documentation in the future too. Other ad
vantages have been that the documentation has become more complete, 
the data quality has increased and there is a high level of data security. 
The scientific advantages come with a faster understanding of the archae
ological sites, the possibilities of interdisciplinary work and the easy ex
change of data between offices or institutions.

TOMORROW
What are our plans for further developments? We hope to have an Intra
sis Web client within the next year or so. This means that the possibilities 
of data input will only become a matter of access to an Internet connec
tion. A specialist anywhere in the world could enter data directly into the 
Intrasis site database. This web client could also be used during the field
work where wireless network connections are available. The other main 
development to be made is a web publication application, which will give 
the reader of an archaeological report the opportunity to download infor
mation directly from the site database. A new version of Intrasis Explorer 
is planned for 2007. It should be obvious that the work never ends...
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POSTSCRIPT

In the history of modern world humanities, the birth and development of 
modern archaeology based on field survey and excavation has been of ma
jor scientific significance. Sweden has a brilliant history and excellent tra
dition in this field. As early as first decades of the 20th century, its archae
ology began to exert an influence on China, and links were established be
tween the academic circles of our countries. In 1921, the Swedish 
archaeologist J. G. Andersson carried out excavation at the Zhoukoudian 
site in Beijing and at Yangshao Village in Mianchi County of Henan, and 
later performed surveys, excavations and studies of prehistoric cultures 
and Bronze Age sites in the Gansu-Qinghai region, all of which had a di
rect effect on the formation of modern archaeology in China. The cele
brated scholar Sven Hedin’s many journeys of exploration, the notable Si
nologist K. B. J. Karlgren’s studies on Chinese philology and ancient Chi
nese bronzes and their achievements in these fields enjoyed great prestige 
in Chinese and Swedish academic circles. As we entered the new century, 
the strengthening and further expansion of Sino-Swedish exchange and 
cooperation in archaeology became an issue attracting attention and con
sideration from the academic circles of both our countries.

In early 2005, with the help of the Sweden Embassy in China, the In
stitute of Archaeology, Chinese Academy of Social Sciences, and the Insti
tute of Archaeology, Swedish National Heritage Board, established con
tact with each other. At the beginning of June 2005, the delegation from 
the Department of Archaeology, SNHB, headed by Department Director
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Anders Hedman, visited the Institute of Archaeology, CASS. There were 
friendly talks between the two sides. Both parties believed that the two in
stitutes as national archaeological institutions are duty-bound to promote 
archaeological exchange and cooperation between our countries, which 
should be carried out from the easier to the more difficult and started with 
academic exchange and then progressively expanded to cooperation. Thus 

we agreed to hold the first “Sino-Sweden Archaeology Forum” in Beijing 
in the autumn of 2005 to make direct contact and academic exchange be
tween our scholars. As regards the subject of the Forum, we decided on 
two aspects for discussion: basic archaeological problems and archaeolog
ical techniques and methods. This is because, although geographically 
China and Sweden are distant from each other and there were scarcely any 
direct links between the ancient cultures of our countries, basic problems 
are shared at the technical and methodological level of archaeology, and 
the application of various modern sciences and techniques in archaeology 
for integrated multidisciplinary research has become a distinct feature and 

important tendency in current archaeology. Therefore it was necessary 
and appropriate to choose those subjects for the first Sino-Sweden Archaeo

logy Forum.
With the forceful support of the Bureau of International Cooperation, 

CASS, through joint efforts of the two sides, the Forum took place smooth
ly in Beijing on 26 and 27 September 2005. At the opening ceremony, Prof. 
Liu Qingzhu, Director of the Institute of Archaeology of CASS, and Am
bassador Bengt K. Å. Johansson, Chairman of the Swedish National Her
itage Board, made speeches, which reviewed the history of friendly Sino- 

Swedish relations, especially the history of exchange and cooperation in ar
chaeology between the two countries, and expressed the wish to develop 
further Sino-Swedish archaeological exchange and cooperation in the new 
century with the Forum as the right place. At the Forum, nine scholars 
from the Department of Archaeology of SNHB and ten from the Institute 
of Archaeology of CASS delivered academic reports on the subjects of ba
sic archaeological problems and scientific and technical archaeology, which 
involved, for the former subject, prehistoric archaeology, research on the 
origins of domestic animals and crops, settlement archaeology, city archae
ology, the study of the origin of civilization and research on the origin of
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metallurgy, and, for the latter subject, physical anthropology, environmen
tal archaeology, archaeozoology, archaeobotany, archaeometallurgy, ar
chaeological digitization, the application of GIS systems, geomagnetic pros
pecting, contract archaeology and the preservation of cultural relics. These 
reports, whether at the macro-research or specific-study level and whether 
on basic archaeological problems or on scientific and technical archaeolo
gy, all expound their respective subjects by combining theory with prac

tice, paying attention to relevant theories, methods, data and ideas, and re
flect Chinese and Swedish scholars’ basic understanding and new notions 
on the problems. Meanwhile, the participants had a lively discussion and 
swapped points about their concerns. Coming to a satisfactory close, the 
Forum made a solid, encouraging stride in the new century along the path 
of Sino-Swedish archaeological cooperation and exchange.

To expand the fruits of the Forum and its influence in international ac
ademic circles, the two sides decided through consultation that after the 
Forum the academic reports read on those days would be further supple
mented and revised by their authors personally, and two versions of col
lected papers, one in Chinese and the other in English, would be edited by 
the two institutes and published separately in China and Sweden in 2006. 
The present book is a collection of the 18 revised papers from the Forum.

The edition and publication of the Collection of Papers from the Sino- 
Sweden Archaeology Forum have been the subject of great attention by 
the two institutes of our countries and active response and forceful sup
port by scholars on both sides. In March 2006, the Institute of Archaeol
ogy, CASS, held a special meeting to found the collection editing and pub
lishing group consisting of Gong Wen, Zhao Zhijun, Feng Haozhang, Cao 
Nan and Bai Xuesong, which marked the all-round launching of the edi
tion of the Collection in Chinese. The work has been done with energetic 
help from the Department of Archaeology, SNHB, especially from Depu
ty Director Dr. Anders Kaliff and Dr. Lars Ersgård, who have done a great 
deal of organizing and coordinating work. Close cooperation has been or
ganized in the relevant departments of IA, CASS, and their staff: the pa
pers in English offered by the Swedish authors have been translated into 
Chinese by Liu Jianguo, Wang Hui, Wang Minghui, Li Xinwei, Song Jix- 
iang and Li Zhipeng and revised by Mo Runxian, Chen Xingcan and

301



Zhao Zhijun; and all the work of the editing and publishing group has 
been shared among its members, who have done their utmost and helped 
one another. Director Yan Xiangdong and Editor Wang Renyu of the Sci
ence Branch, Science Press, have also offered forceful support to the work. 
On the occasion of sending the Collection to the press, we would like to 
express our heartfelt thanks to all of the leaders at various levels, Chinese 
and Swedish scholars, comrades and friends who have shown solicitude 
for and given support and help to the holding of the Forum and the edition 

and publication of the Collection.
In the present-day world, informationalization and economic globali

zation are swiftly advanced. The development of current science and learn
ing is inseparable from exchange and cooperation between countries and 
regions. Such is also the case with archaeology. We need to understand the 
world, and we also need to march to the world. We will be highly gratified 
if the holding of the Forum and the publication of the Collection are help
ful to Chinese archaeological circles’ understanding the world and march
ing to the world, to enhance Sino-Swedish archaeological exchange and 
cooperation in the new century, and to develop world archaeology.

Bai Yunxiang
Vice Director, Institute of Archaeology, Chinese Academy of Social Sciences 
16 August 2006
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The conference that was held in Beijing on 26-27 September 2005, 
in collaboration between the Institute of Archaeology, Chinese 

Academy of Social Sciences and the Swedish National Heritage 

Board, marked a fresh new start for the long tradition of archaeo
logical collaboration between Sweden and China, established al

ready in the first decades of the 20th century. The title of the con
ference was Sino-Sweden Archaeology Forum, which is also the 

name of this publication as well as a joint Swedish-Chinese ven
ture in archaeology. At the conference, a number of Swedish and 

Chinese scholars delivered academic papers, which involved a wide 

variety of topics: prehistoric archaeology, research on the origins 

of domestic animals and crops, settlement archaeology, city ar
chaeology, the study of the origin of civilization, physical anthro
pology, environmental archaeology, archaeozoology, archaeobota- 

ny, archaeometallurgy, and the application of CIS systems, geo
magnetic prospecting and preservation. To expand the fruits of the 

conference and its influence in international academic circles, it 

was decided that the academic papers would be published bilin
gual, in a Chinese volume and in the present English volume. The 

content of the two volumes is in principle identical, and brings to
gether the work of Chinese and Swedish scholars, to present the 

latest archaeological^advances and achievements recently gained in 

our two countries.
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