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by
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Doctor of Philosophy in Archaeology
University of California, Los Angeles, 2013

Professor Lothar von Falkenhausen, Chair

The identification of cultural groups in the archaeological record, and the reasons for and
mechanisms of contact between them, have been major topics of discussion in archaeology since
its beginnings as a discipline. The methodological and theoretical aspects of these questions have
largely been argued on the basis of ethnographic studies and socio-anthropological theories, but
they are notoriously difficult to apply to archaeological research. To bridge this gap between
socio-anthropological models and the material record, this dissertation starts from a concrete
body of archaeological material that reflects the lives and movements of various groups of
people living at a crossroad of different contact routes.

The Liangshan area in Southwest China is located at the intersection of several cultural-
geographic regions and is crisscrossed by many rivers connecting it to places in the far north and
south, while the high mountain ranges divide it into many microclimates. In spite of many
different kinds of contact and exchange over long distances, most cultural phenomena therefore
tend to be localized, making the Liangshan region an ideal case study for research on cultural
groups and their relationship with the local environment on the one hand, and directions and

mechanisms of short and long-distance contacts on the other.



Research in the region has been hampered by the fact that a multitude of groups that have
lived in, passed through, and intermingled here since the late Neolithic, leaving a complex
archaeological record that is still not well understood. For the first time, this study compiles a
comprehensive catalog of all prehistoric material of the Liangshan area, providing separate
analyses of all types of artifacts and archaeological features, and offering a chronological scheme
for the whole region. Furthermore, this study relates the archaeological material to the
geographical context and discusses local, regional, and supra-regional cultural developments.

This study starts at the micro-level of single objects, considering their technical properties
of production and function, before widening the scope to the intermediate level of sites and
features, and finally moving toward the regional and supra-regional picture. At each level this
study questions the geographic preconditions and patterns of human-environment interaction that
contribute to the formation of the archaeological record. One of the main methods employed in
this endeavor is computer-aided spatial analysis (GIS) together with traditional archaeological
methods of typology and statistics. This combined approach gives a third, spatial dimension to
problems of chronology and cultural assignation, on which traditional approaches of
classification and multivariate analyses provide insight.

Through the application of a variety of methods to this very special body of material, this
study is able to re-conceptualize the objects and features in their geographical, temporal, and
cultural context, and sketch out local developments, while at the same time answer questions
about the mechanisms and underlying reasons for inter-group contact. This study thus makes
valuable contributions both to theoretical and methodological discussions on the nature of

cultural groups and inter-group contacts, and their identification in the archaeological record.
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|. Introduction

The identification of cultural groups in the archaeological record, and the reasons for and
mechanisms of contact between them, have been major topics of discussion in archaeology since
its beginnings as a discipline.' The methodological and theoretical aspects of these questions
have so far largely been argued on the basis of ethnographic studies and socio-anthropological
theories. As the kind of information available to cultural anthropologists and sociologists is very
different from what the archaeologist is faced with, such studies are notoriously difficult to apply
in archaeological research. What promises to be more useful from the archaeological point of
view, is a discussion of different forms of identity and contact situations with a concrete body of
archaeological material at hand that reflects the lives and movements of various groups of people
living at a crossroad of different contact routes.

I have therefore chosen the Liangshan area in Southwest China as a case study, as the
region is located at the intersection of the Sichuan Plain, the Qinghai-Tibet and the Yunnan-
Guizhou Plateau and is thus a connection point of several different cultural-geographic regions.
The area is furthermore crisscrossed by many rivers connecting it to places far north and south,
while the high mountain ranges divide it into many micro-areas with very different
environmental characteristics. In spite of exchange over long distances, most cultural phenomena
therefore tend to be localized, making the Liangshan region an ideal case study for research on
cultural groups and their relationship with the local environment on the one hand, and directions
and mechanisms of short- and long-distance inter-group contact on the other.

Research in the region has been hampered by the fact that the multitude of different
groups that have lived in, passed through, and intermingled here since the late Neolithic have left

a complex archaeological record that is still not well understood. In particular, comprehensive

" The history of these discussions will be introduced in greater detail in Chapter 1.4.
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research on the relationship between these different groups and the ecologically diverse sub-
regions they inhabited is still lacking. This study for the first time compiles a comprehensive
catalog of all prehistoric material of the Liangshan area; it provides separate analyses of all types
of artifacts and archaeological features, and suggests a chronological outline for the whole region.
Furthermore, the study relates the archaeological material to the geographical context and
discusses local, regional, and supra-regional developments and connections between the different
parts of the Liangshan area and surrounding regions. The very complex geography and equally
complex cultural patchwork characterizing this area in past and present times indeed make it an
ideal platform for addressing theoretical and methodological questions in research on human-
environment as well as human-human interaction, addressing mechanisms of and reasons for
cultural contact, exchange, and influence.

Taking advantage of this potential, I pursue a twofold aim: to advance the understanding
of the archaeology of the immediate study area in the context of Southwest China, and to present
a methodologically strongly self-reflective case study for multi-dimensional research in a highly
complex cultural-geographic region focusing on questions of human-environment interaction and
on mechanisms of inter-group contact. In this fashion, my study contributes to general theoretical

29 <6

and methodological discussions on fundamental archaeological concepts of “culture,” “group,”
“identity,” and “contact” and their reflection in material remains.

The nature of cultural groups and their reflection in the material record has long been a
heated topic of discussion in archaeological research. While within the Anglo-American tradition
of anthropological archaeology until the 1960s it was generally held that the repetitive

occurrence of similar typological or stylistic traits in the archaeological record could be

identified with specific cultures, and the cultural unit equaled an ethnic and linguistic unit (e.g.,



Kossinna 1911, Childe 1929:v-vi), it soon became apparent that differences in material remains
had no such clear-cut boundaries. Later approaches therefore direct attention to smaller
communities and identity groups, signaling their distinctiveness through commonalities and
differences in behavior, which in turn are reflected in the material record (e.g., Hodder 1982).

My study thus starts at the object level, considering the technical properties of production
and function, before widening the scope to the level of features and sites. These are considered
by type and finally compared with each other to provide an overall regional analysis. Only when
the local conditions are sufficiently clear does it become possible to advance to the level of inter-
regional contact networks. Another set of questions to be addressed on all levels of analysis are
geographic preconditions and patterns of human-environment interaction that contribute to the
formation of the archaeological record.

One of the main methods I employ in this endeavor is computer-aided spatial analysis
using Geographic Information Systems (GIS) together with traditional archaeological methods of
typology and statistics. This combined approach provides an additional dimension to problems of
chronology and cultural assignation, which are addressed using classification, typological
comparison, and multivariate analyses. Through this combination of various methods applied to
this very special body of material it becomes possible to re-conceptualize the objects and features
in their geographical, temporal, and cultural context, sketching out local developments while at
the same time answering questions of inter-group contact, its mechanisms and underlying
reasons. This approach allows to gain insight into this special case, but it also enables
extrapolation to regions and cultures elsewhere in the world. With this study, I thus attempt to
contribute to theoretical and methodological discussions on the nature of cultural groups and

inter-group contacts, and their identification in the archaeological record.



1.1. Spatial and Temporal Scope of the Dissertation

Geographically, the dissertation focuses on southwest Sichuan, the area covered by the
Liangshan Yi Autonomous Prefecture, including Panzhihua and adjacent counties in northwest
Yunnan (Figures 1.1-1.5 and 1.7). Located between longitude 100°15" and 103°53’E and
latitude 26°03" and 29°27" N, this area is circumscribed by the high mountains of Muli in the

Northwest, the Daduhe XJE7H] river in the North, and the Jinshajiang 4:¥»7L river in the South.

These clear natural boundaries make it a well-defined geographic entity covering an area of
about 81,434 kmz, 1.e., a little smaller than South Carolina (82,931. kmz) or Austria (83,855 kmz).

Chronologically, I concentrate on the material pre-dating the onset of large-scale Han
influence during the 1* century AD, which brought about dramatic cultural and social changes
that are clearly reflected in the material record. From the historical point of view, the conquest of

the Southwest by Han Wudi ¥ 77 in 111 BC could be seen as the historical starting point for

intensified exchange. In the material record, however, it is only during the Eastern Han (25-220
AD) that the local archaeological cultures are replaced by Han material.’ The inclusion of the
Liangshan area into the Han realm marks the beginning of the historical era for this region; it is
thus a major caesura and a fitting endpoint for this study. As the chronological sequence for
archaeological phenomena predating this time is still unclear, all prehistoric finds will be taken
into consideration. Most settlement material currently known is dated by the excavators to the
late Neolithic to Bronze Age (about 2500 BC to 900 BC), while most of the graves are attributed
to a later phase. Nevertheless, as the date of settlement sites only known through surface survey

is often ascribed in an impressionistic fashion, a revision of the chronology will be provided in

2 The Chinese characters for these administrative units are provided in Figures 1.1-1.5 and will therefore not be
repeated in the main text.

? Chen Wanquan [5 /54 and his colleagues suggest that this was possibly due to the defeat of Ren Gui 1F- &, which
put an end to the occupation of the area by local Qiong people Ij% (Liangshan Yizu 1987:200).
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Chapter VII. For this purpose, all pre-Eastern Han sites will be considered together without
attempting to draw distinctions based on their supposed dates. Tentative suggestions for a
relative and absolute chronology will be made only after considering the complete corpus of
material. The overall time span covered extends from the mid third to the end of the first

millennium BC.

1.2 History and Preconditions of Archaeological Research in the Liangshan Area?

Whereas other parts of Sichuan have been explored by archaeologists since the late 19"
century, the first observations of archaeological phenomena in the Liangshan region were only
recorded during the 1930s, and systematic archaeological work in the Liangshan area did not
start until the 1970s. From 1974 to 1975, a first survey of the Anning river valley and adjoining
areas was conducted, covering most of nowadays Liangshan Prefecture and Panzhihua City.’
This survey revealed a broad range of different feature and site types. In the beginning the
archaeologists’ main interest was directed at the most eye-catching type of monuments found,
i.e., the megalithic graves; other grave types and finally settlement sites came into focus only at a
later point. According to the shifts in the focus of interest, three phases of archaeological

research can be distinguished, which are discussed in the following sections.

1.2.1 Research until the Mid-80s: The Megalithic Graves

During the earliest period of research extending until the mid-80s, the main focus of

research were the so-called megalithic graves (dashimu KA1 %). As early as 1928, Feng Hanji

*For a chronological list of discoveries, excavations, and research institutions involved, please see Table 1.1. The
Chinese characters for all names of institutions and sites are listed here as well as in the catalog and are therefore not
repeated in the text.

> Liu Hong %1%, director of the Liangshan Prefecture Museum, personal communication, Fall 2010.
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SR observed a number of such monuments at Mianning Sankuaishi, but unlike his research
in the Chengdu Plain A #5~FJii and the Upper Minjiang U&VL L7, his observations on the

Liangshan area remain unpublished.® During the 1940s and 1950s, several scholars mentioned
the large number of ancient constructions made of huge stones to be found in Sichuan as well as
northern China (Xu Zhiliang 1958, Zheng Dekun 1957: 24-29). Overall, there was considerable

interest in what at the time was called the “Chinese megalithic culture” #[B[1] B 41 4k, and its

comparison with similar finds in Europe.’

A first report on a survey dedicated to these graves was published in 1958 (Xu Zhiliang
1958), but the first excavation of a megalithic grave took place only in 1975, at Mianning
Sanfentun, a site that had been discovered by Feng Hanji nearly 50 years earlier. This excavation
marks the beginning of a very active period of research on megalithic tombs. The same year saw
excavations at Mianning Chengguan and Beishanba as well as Dechang Guoyuan; the material
from all three sites remains unpublished until today.® The particularly well preserved graves of
Xichang Bahe Baozi were the first to be published in preliminary excavation reports. These
reports coined the term dashimu, megalithic graves, which has been used in all publications since
(Sichuansheng Jinshajiang 1976, Xichang Diqu et al.1978a). This was also the first time that an
estimate for their date was proposed, suggesting the time period between late Warring States

(475-221 BC) and early Western Han (206 BC - AD 9). Furthermore, the authors of these early

% Feng’s discovery is mentioned by Xu Zhiliang (1958:58); Feng’s own publications do not refer to these discoveries
(Feng Hanji 1961a, 1961b, Feng and Tong 1973, Feng 1945).

" This question also featured in a general discussion of long-distance contacts between Europe and Asia and
questions of diffusionism as proposed by Robert Heine-Geldern and other Western scholars (Heine-Geldern 1959
(1996)). However, at that time the main published examples at hand were finds from Southeast Asia and Central
Europe. When the Anning river survey was conducted, such theories had already largely fallen out of favour and
there was thus not much of a response in the Western scholarly world.

¥ They are listed in related publications among further excavated megalithic graves, some of them giving details as
to their measurements or content, however, separate publication reports were never published.
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studies suggested a connection with the ethnic group of the Qiongdu Yi I3 #{ 58 mentioned in the
Hanshu 7% # (Sichuansheng Jinshajiang 1976:330). These two issues — chronology and ethnic

attribution — remain the main point of discussion in Chinese archaecology until today, although
the focus has shifted from megalithic graves to other types of archaeological remains.

During the late 1970s and early 1980s, over 40 megalithic graves were excavated
(Liangshan Yizu 1987), but some of them remain unpublished until today. Most remarkable
among them are Xichang Lizhou Chenyuancun and Lizhou Zhongxue. The megalithic graves at
these two sites overlie earlier earth-pit graves and settlement remains. Lizhou Zhongxue was
explored in several campaigns between 1974 and 1976, focusing mainly on the early earth-pit
graves and later Han burials. ° The settlement finds are only briefly mentioned in a very short
publication, and as the objects and field notes have been lost, an assessment of the material is no
longer possible. Although settlement remains were reported also from other sites, no further
settlement excavations were conducted during this period. '° Additionally, a few earth-pit graves
were excavated.'! Furthermore, archaeologists have reported different kinds of graves with stone

installations, either termed shiguanzang i & %%, literally “stone coffin burials,” but usually

translated as “stone-cist graves” in English publications, or shibanzang £tk %£, or shibanmu A

? The date of the excavation of the megalithic graves is unclear. The other material was published in: Lizhou Yizhi
1980a, 1980b, Zhao Dianzeng 1981).

' In 1975 settlement remains were discovered at Mianning Sanfentun (Liangshan Yizu 2006) and in Huili
Washitian (Tao and Zhaodian 1981), and 1977 surface scatters were reported from Yanyuan Yanhai Gongshe
(Xichang Diqu 1978, Huang Chengzong 1983). Furthermore, in 1980 Puge Tianba, Puge Zhongcun, Puge Tuantian,
and Puge stone collection site were recorded during a general survey of Puge County (Liangshan and Puge 1982a
and 1982b).

" These sites are Huili Washitian, Xichang Yangjiashan (Tao and Zhaodian 1981, Liu Shixu 1981), and Puge
Wadaluo (Liangshan Yizu 1983).
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M %, i.e. “stone slate burials” or “stone slate graves.”'~ In Zhaojue alone, a total of fourteen

cemeteries of what the excavators called stone slate graves were discovered, containing

altogether over 200 graves, 20 of which were excavated at the time."”

1.2.2 Research from the Late 80s to the Mid-90s: Stone Graves
During what might be termed the second phase of fieldwork in the Liangshan area, the
focus shifted from the megalithic graves to other kinds of burial sites. This new phase

commenced with the “Survey of Cultural Relics of the Liangshan Prefecture” V5 111 /1 SC4) 3 7,

conducted from March 1987 to August 1988. Only very few excavations of megalithic graves
were conducted after the late 1980s. The main reason was that such projects were cumbersome
and time-consuming, and in most cases revealed only a very small number of objects.'* During
the following decades, excavations were generally rare, but several surveys were conducted.
These surveys covered the Anning River Valley, which had already been the main focus during
the earlier stage of research, as well as the mountain regions further east and west. They revealed
a large number of graves with different kinds of stone installations. Mainly located at Zhaojue
but also at Yanyuan, these graves were described either as stone-cist graves, stone-cover graves,
or earth-pit graves with stone installations. In addition, several cemeteries containing large

numbers of stone-cist and earth-pit graves were reported from Huili, but only some of the more

12 So-called stone-slate graves have been discovered at Yanyuan Yanhai Gongshe (Liangshan diqu 1978b, Huang
Chengzong 1983) in 1977 and at Yanyuan Jiaodingshan (Liangshan diqu 1978b) in the early 1980s, while those
reported from Yanbian Yumen Wanxiao (Dukoushi Wenwu 1986) have been called stone slate graves.

" The 14 cemeteries were discovered in the districts of Fucheng, Zhuke, and Sikai. 12 graves were excavated at
Zhaojue Zhukequ Erba Keku, 5 at Zhaojue Zhuhequ Wazhaishan, 3 at Zhaojue Fucheng (Liangshan Yizu 1981,
Liangshan Yizu 1977).

' Personal communication by Liu Hong %1%, director of the Liangshan Prefecture Museum ¥ L1 1847 & £ .
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severely disturbed graves have been excavated.'> A small number of bronze deposits were
discovered at the same time; these were more carefully researched. Settlement finds, as well, are

mentioned in the reports, but they were neither excavated nor surveyed in detail.

1.2.3 Research Since the Late 1990s: Settlement Material in Focus

Fieldwork has intensified again since the late 1990s and especially in recent years. During
this third phase of research, which is still ongoing, the focus has been on settlements, which are
mainly explored through surveys, augmented by test trenches and small-scale follow-up
excavations. Earth-pit and stone-construction graves are excavated only if they are heavily
disturbed or otherwise in danger of being destroyed, while megalithic graves are usually not
touched. This change in approach has several reasons: on the administrative side, the official
directive is one of preservation, not excavation, inhibiting the excavation of better-preserved
remains and favoring surveys and small-scale projects over large-scale excavations. '°

Furthermore, financial resources in the Liangshan area are fairly limited, and the local culture

bureaus (wenguansuo & ) of the individual prefectures and larger cities are generally staffed

with non-archaeologists, who are nevertheless responsible for archaeological work. This is also

"> The main graves with stone installations excavated during those years were those of Yanyuan Laolongtou. Four
graves excavated in 1988, further excavations were conducted since 1999 (Liu and Tang 2001, Zhong Yali 2002,
Liu and Tang 2006, Liangshan Yizu 2009). Further graves came to light at Yanyuan Shuanghe Township Maojiaba,
where three graves were excavated in 1988 (Liu and Li 1991, Liu Shixu 1991). The main sites where earth-pit
graves were excavated during those years are Huili Fenjiwan (150 graves excavated from 1989 to 1992 in 4
excavation seasons; Tang Xiang 1992, Huilixian, Liangshan, and Sichuansheng 2004, Sichuansheng, Liangshan, and
Huilixian 2009), and Yanyuan Shuanghe Township Maojiaba £ 5 & [ 48 E{53H (1 earth-pit grave excavated in
1988, Liu and Li 1991, Liu Shixu 1991).

'® Many sites have been labelled as “Cultural Monuments under State Protection” 34 {f:#% ¥ 47, which cannot be
excavated, while even for other sites special permission needs to be granted by the Archaeological Institute of the
Chinese Academy of Social Sciences H [ F}£% [t =% 5 B 7 it before excavations can be conducted. These
permissions are cumbersome to obtain, while survey work and the excavation of disturbed and endangered culture
relicts can be conducted with much less administrative procedure, as I learned from personal communications by

Zhao Deyun FEfE =, Assistant Professor of the History Department at Sichuan University [ 1| K22 & 2R B #0472
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the reason why field-research projects are mainly conducted in cooperation with higher-level
research institutions and universities.'” A second, research-driven reason for the new focus on
settlement remains is the question of chronology, which can only be solved with the help of
multi-layered stratigraphies. Since most sites in the research area are graves or single-phase
settlement sites, the general practice at present is a combination of surveying and test trenches; in
this way, archaeologists hope to discover evidence of stratigraphic overlay that may imply multi-
phase sites, or that may at least improve their understanding of the range and spatial distribution
of different cultural phenomena. 18

New discoveries made during recent years have greatly advanced our understanding of
both chronology and cultural sequence, but these issues remain still far from solved. Xichang
Henglanshan gave the name to the Henglanshan Culture, considered to be the earliest Neolithic
culture known so far in the area.'” Another important discovery is Mimilang, where idiosyncratic

remains predating the megalithic graves were found.”” Furthermore, several multi-phase sites

containing settlement remains, various types of graves, and object pits have been excavated,

" These are the Museum of the Liangshan Yi Autonomous Prefecture ¥ il %% % H 5 M 8 #) 8 [Liangshan
Museum)], which participates in virtually all research projects, sometimes the Sichuan Provincial Museum PU 1|44 2
¥)E [Sichuan Museum], but more often the History Department of Sichuan University P4 1| JZ:f §1{R [Sichuan
University] leading its archaeology students to field work, the Archaeological Institute of Sichuan Province P4 )!|44
Z L5 RE [Sichuan Institute], and in recent years especially the Archaeological Institute of the City of Chengdu
R T SCZE 5T AT [Chengdu Institute], whose researchers have taken a great interest in the region. As an
outsider, I am not very well informed on the administrative and political background of the respective choice of
cooperation partners at different times, but [ am aware that they exist. The working of these mechanisms, however,
would require and warrant a separate study.

" During the last few years, the different institutions mentioned above have conducted surveys with trial-
excavations and short-term excavations of already know sites at very regular intervals once or twice a year. The
results of these excavations have all been rather fully published usually within a years time. According to current
plans, this will continue to be the work rhythm for many years to come.

' See Xichangshi Wenwu 1998, Chengdu Wenwu 2004, and Liu and Wang 2007.
2% See Liangshan, Chengdu, and Xichangshi 2004 for further information.
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including Xichang Dayangdui,”’ Qimugou? and Yingpanshan.” A number of additional
settlement sites in various parts of the research area that were surveyed and partially excavated
during the last few years have helped to fill in some of the remaining gaps.

Research on different kinds of earth-pit graves with or without stone installations, on the
other hand, has not made much progress. For the most part, only single severely damaged graves
have been excavated. Only two cemeteries were more fully explored: Yanyuan Laolongtou®* and
Huili Fenjiwan. Laolongtou, like most grave sites in Yanyuan and many in Zhaojue, had
unfortunately already been largely destroyed by grave robbers; as to Fenjiwan, it has so far been
published only in a very brief preliminary excavation report.25 The chronological and cultural
relationships between the different grave types and the settlement material are therefore still
unclear. The excavations undertaken in the spring of 2010 at the site of Yongsheng Duizi in
Yunnan, a multi-phase site containing settlement remains as well as earth-pit, stone-construction,
and megalithic graves, promise to yield valuable clues that, once published, might solve some of
the most pressing questions of chronology.*

In general, new discoveries and excavations are now published rapidly and in
considerable detail, facilitating research immensely. A few comprehensive publications have

been compiled, such as the volume on Yanyuan Laolongtou, which also describes all known

?This site held settlement remains, earth-pit graves, urn pits, and megalithic graves (Xichangshi Wenwu 2004, Jiang
Xianjie 2007, Sichuansheng and Liangshan 2006).

** Qimugou revealed settlement remains, earth-pit graves, and urn pits (Chengdu, Liangshanzhou, and Xichangshi
2006, Sichuansheng, Liangshan, and Xichangshi 2006b, Chengdu, Liangshanzhou, and Xichangshi 2009).

» Yingpanshan held settlement remains and urn pits (Chengdu, Liangshan, and Xichangshi 2007).
** See Zhong Yali 2002, Liu and Tang 2001, Liu and Tang 2006, Liangshan Yizu 2009.

> This report only introduces a few typical ceramics and grave forms, but does not provide further details, or even
the exact number of graves and objects discovered (Huilixian Wenguansuo 2004).

26 The material was only presented at a conference in Chongging in November 2010. Additionally, I was allowed to
take a brief look at the — still largely unopened — boxes of material kept in Yongsheng during a short stay in May
2011. However, so far the material has not been analyzed ,and it is unclear when it might be published.
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bronzes from Yanyuan (Liangshan and Chengdu 2009), and a volume collecting all excavation
reports of stone-cist graves and related material in western China (Aba and Chengdu 2009).
Furthermore, the research on megalithic graves was brought to a preliminary conclusion: from
June to October 2004, a survey of all known megalithic graves of the Anning river valley was
conducted and their locations, measurements, and state of preservation were recorded. In
connection with this survey, six more megalithic graves were excavated: four at Dechang Arong
and two at Xichang Wanao. In these excavations, the grave fill was carefully removed layer by
layer, recording the location of all objects and features in great detail and thus considerably
advancing the understanding of their construction and use.>’ Furthermore, all objects connected
with megalithic graves excavated so far were re-cataloged, drawn, photographed, and published.

The resulting volume, entitled “The Megalithic Graves Along the Anninghe River” 7 & i i 1k
KA1 %, includes chapters on geography, chronology, and cultural contact, summarizing the

current state of research on these remains (Sichuansheng, Liangshan, and Xichangshi 2006a.).

In 2009 the Sichuan volume of the Second National Culture-Relics Survey & /X 4[5
YA was published;”® the much more extensive Third National Cultural Survey %5 =X 4
B A, underway from June 2007 to December 2010, promises to give an even broader

and updated overview of the range of extant archacological remains. This time, GPS points were

taken for every site surveyed, providing quite accurate location data and therefore a good basis

" While during previous excavations the megalithic graves had oftentimes been emptied out without recording their
original location, now more attention was paid to layering and relative location of the different objects and bones
(Sichuansheng, Liangshanzhou, and Xichang 2006).

% See Zhongguo Wenwuju 2009. Here, also the results of the First National Cultural Survey and a few later
discoveries were incorporated.
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for research on site distribution and human-environment interaction.” Although the results are as
yet unpublished, it has already become apparent that a large number of sites, especially
prehistoric features protruding on the surface such as megalithic or stone-cist graves, have been
destroyed since the last survey.’® Hence the results of earlier surveys, although less detailed and
complete, remain invaluable sources of information for estimates of the original nature and
distribution of these kinds of remains.

In spite of the greater availability of material, comprehensive studies on the prehistory of
the Liangshan region are still lacking. Even the summary publications mentioned above are
usually restricted to one sub-region and/or cultural phenomenon. Furthermore, these publications
are intended to serve as find reports only, and do thus not attempt in-depth analyses. A first
overview of the whole archaeological record — although again only of the Anning river valley

— is provided in the most recent book by Liu Hong %54 (2009); however, as he covers all

archaeological material from the earliest prehistory to the Song Dynasty (960-1279 AD) within a
small-sized 257-page volume, the treatment of the different periods and cultural phenomena
inevitably remains general. So far, only one Master’s thesis has been devoted to the Liangshan
area, focusing solely on the Laolongtou grave material (Lang Jianfeng 2006). All other
interpretive research is limited to brief essays addressing specific problems based on subsets of
the data, such as date or cultural affiliation of a specific grave type, or short remarks within
preliminary excavation reports. Much work remains to be done, especially on the level of small-

scale analysis, but there is also a great need for comparative research at the macro-level. This

¥ Currently, the results of this survey have only a very limited circulation and are carefully guarded, while it is not
clear if they will ever be made public. If so, they will probably not contain any GPS-coordinates or other
information that could give to precise a guidance to grave robbers.

% For example, of the significant number of megalithic graves recorded previously in Puge, which had been
described as being of a very particular type, not a single one remained when the area was re-surveyed in 2009
(Personal communication by Liu Hong %%, director of the Liangshan Prefecture Museum ¥ LI M 1B 6F 67 ).
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study will venture to do both and more, compiling for the first time a comprehensive catalog of
all available pre-Eastern Han archaeological material from the Liangshan area, and providing
separate analyses of all types of artifacts and archaeological features. This enables me to propose
a chronological outline for the entire region. Furthermore, I am relating the material to the
geographical context as part of a discussion of local, regional, and supra-regional developments

and connections between the different parts of the Liangshan area and surrounding regions.

1.2.4 Summary: General Preconditions of Research in the Liangshan Area®!

There is a significant imbalance in the amount of prehistoric material known from
different parts of the research area.>> While for some regions the lack of known archaeological
sites might be a reflection of actual scarcity of early human activity due to high elevations or
unfavorable climate, for other regions this might not be the case. The precipitous cold mountains
in Muli, for instance, are not very suitable for either agriculture or pasture land, but Huidong and
Ningnan have wide fertile valleys and an agreeable climate. Nevertheless, discoveries from the
latter two are surprisingly few, suggesting that the areas might be underrepresented in research.
One major issue in all these areas is probably a lack of a modern infrastructure: local
archaeologists and funds that enable their work are notoriously scarce in these not very affluent
hinterlands. Excavation work therefore centers around the prefecture capital of Xichang and
other affluent centers like Dechang or Mianning, situated in close proximity to main research

institutions, avenues of trans-regional communication, and workforce.

3! For an overview on the number and type of sites arranged by county see Table 1.2.

2 No pre-Han sites are known from Butuo, Gange, Leibo, Muli, and Huaping. Only very few from Jinyang (2),
Huidong (4), and Ningnan (4), 10-22 from Ninglang (10), Yanbian (13), Yuexi (14), Miyi (15), Meigu (16),
Panzhihua (16), Puge (20), Yongsheng (21), and Xide (22), a rather significan number at Mianning (30), Yanyuan
(53), and Zhaojue (63), while by far the most known sites are located in Huili (95), Dechang (96) and above all the
Xichang area (156).
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Major pull factors for researchers into the Anning river valley are the less rugged terrain
and more favorable climatic conditions as compared to the cold high mountains to the East and
West. Rainfall is seasonal throughout the whole research area, allowing excavations only during
brief periods in the fall and spring in between the long rain season in the summer and the low
temperatures of the winter months. In the cold mountains of Muli and Zhaojue, this seasonal
window is even smaller: here winter comes early, lasts long, and can be very harsh, reducing
even the possibilities for survey work to a minimum. The heavy summer rains, on the other hand,
lead to growth spurts in the already lush vegetation of the valleys, making it hard to spot even
megalithic graves; furthermore, the rains often bring about landslides that wash away the
winding roads of steep slopes. Thus whole areas become inaccessible during the summer, while
in the fall traffic is hindered by road repairs. Although this suggests a certain harshness of life in
these regions also in the past, it does not mean that they were necessarily as inhospitable as they
appear today. Massive landslides, for example, are a fairly recent phenomenon brought about by
large-scale deforestation and climate change. The evaluation of site distribution in relation to
environmental characteristics therefore requires a detailed review of geographic preconditions
and paleoenvironmental background, which is provided in Chapter II.

Local geographic preconditions and climate furthermore influence excavation and survey
work considerably. Given that the time suitable for fieldwork is so short, while financial means
and manpower of the local institutions are very limited, a rather hurried procedure has become
customary. Cemeteries are hardly ever excavated in their entirety; instead, only single severely
disturbed graves are unearthed. By nature, their assemblages are already incomplete and thus far

from representative, leading to lacunae in our knowledge base.
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Settlement excavations are small in extent, covering ten to fifteen pits of 5 x 5 m within
less than two weeks, the hurried schedule sometimes interfering with accurate observation. On
the other hand, settlement sites in this area tend to have very shallow cultural deposits with very
few layers and homogeneous contents, thus not warranting long excavation projects in the first
place. Furthermore, many sites are very small in extent, but there are exceptions such as Xichang
Lizhou and Henglanshan, and Yongsheng Duizi, which will be discussed in greater detail in
Chapters IV and V. A general problem with settlement excavations lies in the fact that, partly
due to time pressure, soil-samples for paleobotanical and chronometric analyses are not
habitually collected, and radiocarbon dates are usually obtained from single samples of charcoal,
leading to inconsistent results.>

An additional problem hampering research on this region is the incomplete state of
publication and the limited access to original objects and field-work documentation. As
mentioned, the material from most early excavations has only been presented in short
preliminary reports or remains unpublished to date, and in many cases both objects and
documentation have gone missing. In recent years, however, the main research institutions
working in this area have usually published the material in a very comprehensive manner within
a year, making it relatively easy to gain an overview on the current state of research. Furthermore,
these institutions are generally open to cooperate with outside researchers and allow them to
access their storerooms. Material from neighboring areas in Yunnan, on the other hand, is
notoriously difficult to obtain. Finds are usually published with a long time lag and in a very

insufficient manner or not at all, and access to local archives is much more cumbersome than in

33 Judging from the research that is currently being done in other parts of Sichuan, there is a growing interest not
only in paleobotany and archacometry, but also in zooarchaeology. However, this kind of research would require
long-term excavation projects at more complex sites than usually not possible in the Liangshan area.
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Sichuan. The problem of skewed representation has to be kept in mind throughout the reminder

of this study, especially when conducting spatial analysis.

1.3 Range of Field Research and Material Collection

The two major sources for the archaeological information I am presenting here are
published accounts and extensive visits to local archives. The publications consulted include
excavation reports, lists of unexcavated or otherwise unpublished material in the Zhongguo

wenwu dituji: Sichuan fence H [ S HblE £ - DU )1| 73 that summarizes the results of the First

and Second National Culture Relics Survey, and some smaller surveys conducted up to 2008, as
well as lists in other summary papers and publications.** I visited Xichang and Chengdu twice in
2006 and 2008 to gain a first overview of the material and gauge the potential of access to
primary sources. From September 2010 to June 2011 I spent 10 months participating in
archaeological work in the Liangshan area and accessing archives and libraries in Sichuan,
Yunnan, and Beijing. During this time, I was furthermore able to obtain copies of some internal
communications circulating within the main archaeological research institutions named above.

I participated in a survey with test excavations conducted by the Chengdu Institute and
the Liangshan Museum from October 16 to 21 at four sites in Mianning, including Luguzhen
Hujiazui, Zhaojiawan, Gaopo, and Sanfentun, and in an excavation campaign at Dechang
Dongjiapo, which took place from October 24 to 30.%> Subsequently, I took part in ordering and
drawing the excavated material. In November, I participated in a short survey at Zhaojue Sikai,

evaluating the possibilities for future excavations and a long-time survey project of the area,

3 These are mainly Liu Hong 2009 and Sichuansheng, Liangshan, Xichangshi 2006a.

3 These projects were all conducted by the Chengdu Institute in conjunction with the Liangshan Museum and the
local culture bureaus under the directive of Zhou Zhiqing J& &% from the Chengdu Institute.
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which started in early April 2011 and will continue for several years. On the outcome of this
project I continue to receive updates.*®

The director of the Liangshan Museum, Liu Hong, provided me with a driver and
members of his staff to guide me to the most important sites in the Anning river valley and
adjoining areas within one-day driving distance of Xichang, enabling me to take GPS-
coordinates and other measurements, make pictures, field sketches and notes on the
archaeological findings and natural environment.”” Overall, I took GPS coordinates of 23 sites,
all of them in Xichang, Dechang, Mianning, Xide, and Yanyuan, while other coordinates were
obtained from excavation reports, amounting to an overall number of 34 sites containing 55
features with known coordinates.”® I was also able to get an impression of the landscape of a
number of other counties that will feature in the description of the geographic background and
GIS-analyses below.? 1 furthermore visited Gansu, as well as several counties in northern
Sichuan and Yunnan, travelling from there into the Liangshan area to explore possible routes of
contact.* During these travels, I had the opportunity to view some archacological material

. 41
bearing resemblance to cultural phenomena from the area under research.

%% This survey project is conducted by Sichuan University under Zhao Deyun #{# z in cooperation with the
Liangshan Museum and local culture institutes. Further details will be mentioned in connection with the presentation
of the archaeological material below.

37 For a list of sites and feature I was able inspect personally and take GPS coordinates of, please see Table 1.3. I
could take coordinates at overall 23 sites. 7 sites held more than one type of feature, 10 held megalithic graves, and I
was able to record 16 individual graves. 12 were sites were settlement sites, 5 earth-pit grave sites and 5 stone-cist
grave sites, though for the latter two I was not able to record individual graves.

¥ For a list of sites and features with known GPS coordinates, see Table 1.4. The number of sites amounts to 34,
among them 11 with several types of features, 24 sites with settlement features, 13 with megalithic graves, 12 with
earth-pit graves, 8 with stone-cist graves, 2 with stone slate graves, 2 with urn pits and one metallurgical site. 41
megalithic graves, 2 earth-pit graves, 9 stone-cist graves and 2 stone slate graves have been recorded individually.

39T spent two to four days each in Huili, Yongsheng, and Ninglang, a day each in Muli, Ningnang, and Panzhihua,
while I passed through Miyi and Yanbian. Counties I could not visit were Butuo, Gange, Meigu, Huidong, Jinyang,
Yuexi, and Huaping.

1 travelled from Lanzhou B/ in Gansu H % to Ruo’ergai # # 25 in Aba FHEI H 5/ in Sichuan,
continued towards Ma’erkang 55 J, but was not allowed to continue as the area has been closed to foreigners for

18



As far as material remains from the research area itself are concerned, I was generously
given free access to all ceramic finds housed at the Liangshan Museum in Xichang, and was also
shown a selection of metal objects, stone tools, and personal ornaments. In most cases I could
not obtain the original documentation of the excavations and surveys.*> Places where I could

“ For the

access published and unpublished original material were Huili* and Yanyuan.
adjoining areas of Yunnan, the case proved to be more difficult. Here I was only able to see a
selection of previously published objects, while for the unpublished site of Yongsheng Duizi
mentioned above, I was only granted a brief survey of the boxes of unsorted material.

Overall, I was able to collect information on 313 sites.* Most of them are located in the
Xichang area, plus a significant number of sites in Dechang, Huili and Zhaojue. No pre-Han sites
are known to me from Butuo, Gange, Leibo, and Muli, and only a small number in Huidong,
Jinyang and Ningnan. Of these 313 sites, only 71 (23%) have been excavated to some extent,

while the others have only been recorded during surface surveys. Only 36 sites can be described

as well-published; for these, information on form, measurement, extent, and number of objects,

most of the year. In a separate trip, I therefore travelled from Danba Ft2 in Garzi H #UEkji%E H 6 /1 to Kangding 5
JE, continuing to Shimian £ and Mianning and from there to Xichang. I was furthermore able to travel from
Xichang through Yanyuan to Lake Lugu Ji 77 and from there to Lijiang YT, Dali K# and Jianchuan @)1], as
well as to Zhongdian 7' i, Yuanmou &%, Zhaotong HHIH, and Ludian % ff] to inspect connecting roads,
landscape, sites, and objects.

*! Most notably these were Maoxian j%#%, Zhonglu ', and Hanyuan V£J5 in Northwest Sichuan, as well as
Zhaotong HHi#, Ludian &%), Yuanmou 3= #f, Dali K¥E, Lijiang BEVL, Diqing i /¥, and Zhongdian " ff] in
Yunnan 254, and Zhongshui F17K in Guizhou & /1.

*> The only exception is Huili Fenjiwan, a grave site published only in a preliminary excavation report, for which I
was allowed to I make copies at least of the grave plans, though the other documentation was not accessible.

1 could inspect and take picture of a selection of finds from Huili Guojiabao, Houzidong, Raojiadi, Guantianshan,
Yuanbaoshan, Xiaoyingpan, Liantang, Dongzui, Leijiashan, Xiao’aozi, Miaozi Laobao, and Washitian. Furthermore,
I was provided with and was also given copies of drawings previously made of the ceramics from Fenjiwan and
could handle these objects myself.

* In Yanyuan I could inspect a number of unprovenienced bronze and ceramic objects confiscated by the police on
the black market.

* For an overview please see Table 1.3.
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features, and their placement are publically available, albeit often in preliminary excavation
reports and not in book-form. 34 more sites have been published in that fashion but have some
flaw in their description, like describing the finds summarily without concrete numbers or listing
all finds from all graves together without making clear how many objects of which type came
from which grave. The overwhelming majority of sites have merely been listed in publications

like the Zhongguo Wenwu Dituji H [ C ¥ [E £ with some remarks as to their location, date,

and cultural characteristics (178 sites, 57%) or been mentioned in passing in other publications
(32 sites), and 33 sites remain unpublished.

Through fieldwork participation and work in various archives I was able to add
significantly to the data retrievable from published accounts. I could collect first-hand data from
58 sites, six of them previously unpublished and 30 of them only briefly mentioned, while for the
other 28 sites I could add details not mentioned in the publications. All the information thus
gathered — be it from published or unpublished sources — I have collected in a database that
connects the different types of objects, features, and location through the common denominator
of the find unit (i.e., layer, grave, or other feature), and which furthermore contains “metadata”
on the state of research and publication for each of these units (Table 1.5). In response to the
great variety in both object and feature types, which all require different sets of attributes to
describe them, I have created separate tables for them, connecting them through the attributes
they share to allow for queries on all relevant categories. Furthermore, the database contains
geographic coordinates, allowing to incorporate the information into a geodatabase for GIS
analyses. References to illustrations are provided as well, but as including the pictures
themselves in the database would have enlarged it exponentially and made it unwieldy and prone

to failure, I decided against it, but this could be changed if necessary for future studies. This
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flexible and complex structure combined with the considerable amount of detail recorded for
each unit allows for complex queries and analyses both for this study and future research on this
region. Within the framework of this dissertation, the database serves not only as a catalog and
reference but also forms the basis for all statistical and spatial analyses. Before conducting any
automated queries and draw inferences from them, it is necessary to consider the nature of the

units of analysis and the relevance of the various attributes for the questions to be answered.

1.4 Preliminary Theoretical and Methodological Considerations

As far as the archaeological material at hand is concerned, this study has four major
research objectives:
1. to distinguish between different local groups that can be culturally, socially, or
chronologically defined;
2. to draw inferences on their relationship with each other as well as with the local environment;

3. to shed light on local chronological and cultural developments; and
4. to identify signs of outside contact and its nature.

By addressing these topics, I furthermore make a contribution to discussions on the nature of
different kinds of identity groups and the contacts between them as well as the reflection of both

in the material record.

1.4.1 Culture, Objects, and the Archaeological Record

The problem of how to identify past cultural groups based on the material record has
been a major issue in archaeology since its beginnings as a discipline. Proponents of the culture-
historical school prevalent in the 19" and early 20™ century held that the repetitive occurrences
of similar typological or stylistic traits (i.e., archaeological cultures), were identical with past

cultural groups, which shared a common language and ethnic identity (Kossinna 1911, Childe
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1929:v-vi). The boundaries between different archaeological cultures, however, are not very
clear-cut, as Gordon V. Childe himself remarked in later publications (Childe 1956). David L.
Clarke therefore proposed a polythetic model of culture, with the distribution of different artifact
categories overlapping only in part, forming diffuse units of an archaeological cultures.
Nevertheless he still held that archaeological cultures mapped real entities, even though these
were not identical to historic, political, linguistic, or ethnic units (Clarke 1968).

This raises the question what these archaeological cultures map, what causes these
specific distributions of materials and material traits, and what kind of conclusions they allow for.
Answers to this set of questions were sought in the discussion on style that was started in the
1960s and conducted with increased intensity especially in the late 1970s and early 1980s.
Already in 1960, Irving Rouse proposed to treat cultures and types as mental templates in the
minds of the original makers and users of artifacts. He suggested using seriation to arrange
complexes of artifact types and sequences to infer on people acting in production and use of
objects. James Sackett (1977), elaborating on this, proposed the still widely used concept of
isochrestic versus iconological variation. Assuming that stylistic variation reflected social
variation and therefore represented ethnic differences, he held that the passive, isochrestic aspect
of stylistic variation reflected ethnic or group identities in a non-reflected way and could
therefore be used to identify ethnic or cultural groups; the iconological aspect, on the other hand,
according to Sackett expressed the conscious, personal aspect of identity.

Drawing on ethnographic examples of the use style in projectile points to express group
identities, Polly Wiessner (1983) spoke of emblematic and assertive instead of isochrestic and
iconological variation, with the demarcations being roughly the same. Wiessner furthermore

emphasized the active element of style in mediating social relations, holding that style and its
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diffusion was a measurement of contact. The latter thought is going back to the culture-historical
approach that explained change in the material record through migration and diffusion; however,
while it was earlier believed that cultural units could be equated with a staple repertoire of
cultural traits easily identifiable as intrusions into foreign contexts, Wiessner and many other
scholars since the 1980s pointed out the active role of style and material objects in social
negotiations within and between groups. While Wiessner, William A. Longacre (1991) and
others still held that interaction intensity could be measured from stylistic similarity,
ethnographic and ethnoarchaeological observations showed that this holds true only for some
objects and stylistic attributes (e.g., Stanislawski 1978, Hodder 1982).

Frederik Barth (1969) had pointed out that ethnic distinctions depended on social
interaction and that archaeologists should therefore focus on the boundaries between groups,
instead of on the cultural elements they enclose. His publications led to a new focus on
boundaries as areas of interaction and negotiation, treating them as regions in themselves that
reflected the continuous process of contact and negotiation of identities. To eliminate the danger
of creating firm lines where there is fluidity, Geoff Emberling (1995) therefore proposed to talk
about differences rather than boundaries.

At present, most scholars agree that ethnic and cultural identities are not an inherent
attribute of individuals or groups, but manipulated and transformed according to context in an
ongoing process of identification and differentiation in which material culture and style are used
(e.g., Emberling 1997, Jones 1997, Brubaker 2004, Diaz-Andreu 2005). These thoughts are
based on the theory of style as information exchange proposed by Marin Wobst (1977). Based on
ethnographic observations on the function of dress as visible markers of identity and

differentiation, Wobst describes the function of style as one of boundary maintenance,
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expressing social and ethnic differentiation in very simple, highly visible, and repetitive ways,
with forms signifying specific social groups being displayed most visibly. This indicates that an
archaeologist who wants to know about larger social units has to pay particular attention to
recurring messages in various highly visible media that have similar distributions. This theory
allows using style and types to map distributions that are overlapping and therefore indicating
identities in the sense of Clarke’s polythetic model of culture.

The problem remains how to identify objects or aspects that are related to expressions of
group identities in contact with and expressing their distinctiveness from other groups. It is
generally agreed that not all objects are suitable to serve as markers of identity, but Wobst holds
that it is mainly objects not preserved in the archaeological record such as clothes — in his
ethnographic example, widely visible headdresses — that broadcast the broader group identities,
while the objects archaeologists usually rely on, such as pottery, are too confined to the
household sphere and not visible enough to serve as such markers. This would mean that stylistic
analysis of pottery is not very helpful in identifying group identities. Nevertheless, the way
pottery is formed or decorated is based on a group-internal understanding of how things should
be made, which may not be consciously reflected but is guided both by the producers’ training
and perception and by the consumers’ demands and needs. These standards may be very
different between different material categories, and we therefore cannot expect for the
distribution patterns of styles and forms in ceramics, stone tools, personal ornaments, etc., to
overlap completely. In other words, the material consistently refuses to form the neatly
distinguished “culture circles” (Kulturkreise) that early proponents of what was later termed the

culture-historical school of thought were trying to display in their distribution maps (e.g.
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Frobenius 1897, 1898, Grabner 1911). It is therefore necessary to consider different bodies of
material and the conditions of their production and usage separately in their respective contexts.
A promising approach that has gained popularity since the 1990s is based on the chaine
opératoire, the different elements involved in the process of procurement, production, use, and in
later works on the subject, also discard.*® As this approach has an active element to it and is
informed by practical as well as cultural choices, it is a very promising avenue for understanding
both stylistic and technological aspects of object production and use. Additionally, the different
ways that material culture is used in inter-group and inter-person contact as well as the
conditions of its discard and occurrence in the archaeological record need to be considered. If all
these aspects are taken into account, however, the emerging picture becomes highly complex and
therefore murky. Which aspects are relevant therefore still has to be decided on a case-by-case
basis, considering locational and situational preconditions. This study therefore starts from the
scale of single object groups and their production and usage in different contexts before moving
to the level of features and sites and finally suggesting an overall picture of developments on the
regional level. Such a procedure makes it possible to identify different forms of small-scale
identity groups that might not equate to the broad picture of archaeological cultures traditionally
painted in archaeology, but in the end it is only a large number of such low-level studies that will
eventually allow for broader conclusions on the middle-range and macro levels. Even so, there
remains the problem of what kind of identity groups we are identifying in this manner. As the
usual mode of interpretation of the material from Southwest China equates archaeological
cultures and ethnic groups, in the following I will discuss the problem of ethnicity in the context

of archaeological research in greater detail.

* The term itself was coined by Leroi-Gourhan (1946 and 1964) in the 1950s but the approach gained wide
popularity in archacological research only at a later point in time.
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1.4.2 Identity and the Material Record: Questions of Ethnicity, Culture, and Social
Differentiation

The archaeological investigation into ethnicity has been highly problematic since its
beginnings. The cultural-historical school of research considered tribes, races, and peoples to be
unified wholes with clear-cut boundaries between them that they saw as identical with linguistic
boundaries and distribution patterns in the archaeological record. The use of such models in
nationalistic and colonial discourses, however, led to an abandonment of these categories after
the Second World War. Instead of tribe or race, now the term ethnic group was used to avoid
political and potentially racist connotations. Archaeologists like David Clarke furthermore
realized that archaeological cultures as a functional whole mapped by a set of well-defined
diagnostic types were not necessarily identical with historical, political, linguistic, or racial
entities (Clarke 1968). While Clarke was content with concentrating on archaeological cultures
as real entities and leaving any identification with past identities aside, other scholars have
continued to discuss the adequacy of the use of concept of ethnicity in the archaeological context.

Proponents of the processual school of thought mainly agree with Clarke in not
addressing the ethnicity question as they focus on the systemic context and outer constraints to
human actions. With culture being defined as man’s extrasomatic means of adaptation (White
1949), talking about individual or group identity in the sense of self-perception and perception
by others becomes superfluous. Nevertheless, processual archaeologists point out that past
societies were not self-contained static entities but continuously interacted with other groups,
other systems or subsystems, and that therefore a multivariate and contextual approach is needed
to explain variability and patterns in the material record. In this they agree with the post-

processual school of thought as represented by Hodder (1982) and other scholars, who see the
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individual self-perception and the perception by others as produced, re-created, and maintained
in inter-group and interpersonal contact as the main defining factor in the formation of ethnic and
other forms of identity.

Already in the 1960s Barth (1969) proposed a similar definition of ethnic identities as
mainly formed by such a process of ascription by outsiders and self-identification of the group.
In this process, he believed, not all objective differences between groups are significant, but only
those regarded by the actors as significant—those which are articulated in the course of social
interaction. This emphasis on individual and group perception immediately raises the question of
how “perceptions” might be reflected in the material record. The main approach open to
archaeologists is to consider the spatial distribution of different aspects of material culture and
traces of human behavior as it changes over time and space. The relationship between objects,
spatial distribution, and identity, however, is not straight-forward but highly complex.

Ian Hodder (1978 and 1982), cautioned by his ethnoarchaeological research, holds that
there is no simple correlation between resource distribution, material culture patterning, and
degrees of economic competition, as different groups manipulate material culture boundaries in
different ways, with cultures not always equaling ethnic units. Nevertheless, he believes that
areas of cultural similarity reflect areas of high social interaction and that we can use spatial
analysis to analyze these distributions, as statistical analysis can distinguish between random
clustering and meaningful distributions. He therefore holds that we can use such techniques as
regression and association analysis to measure whether any traits show discontinuities or breaks
in their distribution. Furthermore, he argues that stress and competition, especially for resources,
lead to the overt expression of ethnic differences and to the formation of clear cultural

boundaries, and that “it may be possible to interpret such boundaries as being related to an
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enhanced consciousness of ethnic differences with increased competition between ethnic groups”
(Hodder 1982:187). The “may” in his statement alerts us that caution is nevertheless in order;
Hodder is all too aware that stress might not lead to ethnic differences in all cases.

But how are we supposed to decide in which cases the patterning in our data indicates the
existence of ethnic groups and when there are other reasons behind it? Thomas Eriksen (1991)
argues that ethnicity, although being manipulated and transformed according to context, is not
infinitely malleable. Once an individual or group has chosen a certain ethnic identity, its
behavior is shaped by this attribution, even though it might not be emphasized in all situations.
Eriksen sees ethnic distinctions as being rooted in perceptions of differences between lifestyles
and other behavioral patterns. The effects of these behaviors and their differences should be
visible in the archaeological record.

Even if we accept that identities are reflected in the material record and can therefore be
recognized, mapped, and put in relation to each other, the question remains how we can
distinguish between ethnic and other forms of identity. Ethnic identity as defined for example by
Sian Jones is only one aspect of a person’s self-conceptualization, which results from
identification with a broader group in opposition to others, i.e. in the context of action and inter-
action, and is based on perceived cultural differentiation and/or common descent (Jones 1997).
This definition alone raises a multitude of problems. If it is only one aspect of a person’s identity,
how do we then know which of the multiple patterns that we see in the archaeological record is
actually related to ethnic identity and which to other forms of identity such as race, gender, or
affiliation with groups that are defined on the basis of non-ethnic criteria. It is generally agreed
that ethnicity as based on common culture or descent need not be important in all contexts and to

all groups of people, but mainly arises in contact situations—especially in contact situations that
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involve conflicts and competition. As a consequence, several scholars have categorically
questioned the applicability of the ethnicity concept in archaeology.

As Michael Rowlands (1980) has pointed out, prehistoric groups probably were much
smaller than those known from present-day ethnographic research, and although they were
inevitably in contact with other groups, they did not necessarily experience such situations of
open conflict where ethnic differentiation might have arisen. Ethnoarchaeological research in the
Baringo district in Kenya led him to realize that in that part of the world the emphasis on blood
relations was a relatively new phenomenon probably induced by influence through colonial
contact. He and many others have concluded, therefore, that in prehistoric research the concept
of ethnicity is not a valid one. Some scholars (e.g., Gellner 1983) see it as an entirely modern
phenomenon that started only with industrialism, replacing class identity or village-community
affiliation that had previously been the main distinguishing factor between individuals and
groups. Early historical texts, however, — be they from ancient Rome or Greece or China —
indicate a perception of, and emphasis on, ethnic differences by the inhabitants of powerful states
when drawing contrasts between themselves and surrounding groups. Therefore Anthony Smith
(1987), Geoftf Emberling (1995), and others believe that ethnicity emerges with the formation of
early states, with ethnic groups arising in their peripheries as a reaction against this new entity.

Given that ethnic identity is generally accepted as something that arises situationally
during instances of contact, drawing a strict boundary between state societies as "having ethnic
identities" and pre-state societies as lacking them, does not seem to be very useful. I therefore
agree with Jones that ethnicity is something that cannot be assumed to exist but has to be tested
for in every context. However, her bird’s eye view, in which the distribution patterns of different

cultural practices of a particular group are supposed to show overlapping ethnic boundaries
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constituted by representations of cultural difference, resembles suspiciously the obsolete idea of
clearly defined archaeological cultures corresponding to ethnic groups as proposed by the school
of cultural history, even if for Jones the borders are more blurred. I therefore propose, instead, to
do what Freeman (1968) suggested already in the 1960s: to define material differences at a
variety of levels, starting from the small in-site level of distribution, then moving on to inter-
cluster spatial associations, and finally reaching cluster size. In case of the material at hand, I
will start from the smallest unit of single objects, their production and usage; in a second step, I
will discuss these object in context of the features that contained them, which in turn have to be
set in relation both to each other and to the surrounding environment, before questions of sub-
regional, regional, and supra-regional connections can be addressed. Only such a painstaking
operation will make it possible to identify regular associations of materials, to infer their
connections with specific materials, and to clarify their significance and interconnection — as
opposed to random association — in their specific contexts.

Given that ethnicity is but one aspect of a person’s identity, and that it is relevant only in
particular situations and at particular times, such a basic-level analysis to me seems to be the
only way to entangle the different strands of identity, be they related to gender, age, or different
forms of group identity. As group identities refer to a shared way of doing things (i.e., habitus as
defined by Pierre Bourdieu 1977), which in turn leave recoverable traces in the material record,
at least some forms of identity should be identifiable through such the careful methods of
classification, description, and material analysis that have been developed in the history of the
archaeological discipline. The identification of self-conscious ethnic groups claiming a common
descent, however, is less feasible, especially in the absence of written records as in the case of

the material at hand. I do therefore not endeavor to equate the material clusters emergent from
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my archaeological analysis with specific ethnic groups mentioned in ancient textual sources.
Gender identity, as well, is difficult to reconstruct due to the absence of sufficiently well-
preserved skeletal material in the research area. Instead, my main focus lies on communities,
cultural groups, and social strata. I am using the term “communities” to refer to people living
together in a specific place (e.g., a settlement), while cultural groups are larger entities showing
similar behavioral patterns in object production and usage, as well as subsistence and modes of
burial that indicate a shared identity. Within these groups, social differentiation can be observed
through differences in dress and object assemblages in burials, which make up the main part of
the archaeological assemblage under investigation in this study. The relationship between the
burial record and different forms of identity groups has been the subject of much debate and thus

requires some further discussion here.

1.4.3 Burial Analysis and the Identification of Cultural Groups

Most excavation reports describing and interpreting burial material from Southwest
China tend to associate grave type with archaeological culture; hence their urgent desire to arrive
at a clear classification of burial types; however, as the discussion on the relationship between
archaeological remains and past identities above has shown, the case is not this simple. As
numerous ethnographic studies have shown, one cultural or ethnic group can be characterized by
a number of different burial rituals, while other practices might be common across such
boundaries. Ucko therefore suggests switching attention “away from one exclusive burial form
(e.g. cremation vs. inhumation) to the exceptional and possibly diagnostic cultural trait [...] or
the varying proportions of different burial practices within a particular group or area, in order to

construct any sort of diagnostic typology of funerary customs” (1969:257).
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Just as all other parts of the material record, burial data are not a passive reflection of
other aspects of life, but are meaningfully constructed by funeral participants and therefore have
to be interpreted in relationship to other aspects of the archaeological record. Morris (1992)
highlights that no single feature of burial evidence can be isolated and treated on its own, but that
they always have to be seen in context. He furthermore points out that what we can actually find
in the archaeological record is largely determined by the actors in the burial rituals executed in
the past. We first have to understand the logic and processes by which the archaeological record
was created before embarking on any analyses.

In Chapter V, I propose and test a scheme of analysis that treats burials as composite
objects, considering their various elements separately in their respective life histories. My
analysis starts from the artifact level, dissecting burials into their different components such as
the grave, the body, and the objects, before placing them in spatial and temporal relationship to
each other. Instead of focusing on firm units of objects and grave types supposedly representing
cultural units, my object of analysis are different kinds of behavior and the traces they leave in

the archaeological record. The main units of behavior concern:

The selection of:
1) grave location and orientation;
2) grave construction (outer form, inside installations, additional outside markers);
3) burial ritual (body treatment, orientation, sacrifices and offerings, object assemblage);
4) personal belongings and bodily attributes.

The various research objectives of this study — identification of group boundaries, inter-
group contact, but also human-environment interaction as well as chronology — each require a
focus on different aspects of the burial record, particularly the intersection of the aspects of:

(1) location, geographical preconditions, and the availability of material resources;

(2) grave form, orientation and layout;

(3) body treatment and information on age and sex / gender as far as known; and
(4) artifacts and artifact combinations.
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The methods I am using to make inferences on the relationship of these different aspects
of the burial record are different kinds of statistical analysis that help to overcome the problem of
the overwhelming complexity of the material.*’ Given the large amount of information that can
be recorded for graves, multivariate techniques such as correlation coefficients, factor analysis,
principal component analysis, and correspondence analysis seem a natural choice. In general,
they are very useful tools for pattern recognition in large bodies of data with many variables, but
they can neither be expected automatically to generate useful typologies, nor can they be
considered objective just because they operate with mathematical procedures. The results of
complex analyses are necessarily complex in themselves and can be easily misinterpreted,
especially if the mechanisms of analysis at work are not well understood.

As Stephen Shennan (1997:218) has pointed out, the use of multivariate methods
“presupposes that we have an appropriate description of the object of interest we are analysing.”
But the categories and variables are not naturally-given categories but are chosen by the
archaeologist. To overcome this problem of subjectivity, there is a general tendency to use as
many variables as possible and enter everything into what Feldor McHugh has termed the “black
box” (1999:62) of multivariate analysis, hoping that significant patterns will naturally emerge.
The presence of a large number of irrelevant variables can easily distort the overall picture and
thus lead to erroneous results. Furthermore, the great variability of the material record in the case
of the material at hand, combined with its uneven reliability and extensiveness, make it
impossible simply to conduct cluster analysis on all variables and hope for significant groupings
to emerge. Such a procedure would probably result in nearly every grave being defined as a

separate type of its own. In general, no method, however sophisticated, can relieve the

*" The software used to run these analysis and display them visually are Excel for the generation of tables and basic
exploratory analyses, while SPSS and Past are used for complex calculations.
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archaeologist of the final responsibility of making a judgment on the relevance of the different
potential variables. This is what Dwight Read (2007:304) calls the “double bind problem”
characterizing quantitative methods: they require a dataset already “dissected by precisely the
dimensions our analysis is aimed at delineating.”

The only possible way out of this dilemma seems to be a constant back and forth between
analysis and variable selection and definition, combined with clear statements on the questions
posed and the variables relevant in their solution. The system of coding of the data is therefore
vitally important and needs to be revisited over and over again throughout the analysis, and “the
importance of the hard archaeological work of thinking through our description cannot be over-
emphasized” (Shennan 1997:218). This naturally applies not only to the material retrieved from
graves but to all archaeological data and observations, which have to be considered first
separately by category and then jointly, exploring their spatial, temporal, and cultural
relationships. The following considerations therefore have to be made in reference to the whole

body of material and not only the graves.

1.5 Methods of Analysis and Structure of the Dissertation

Apart from constantly needing to think through all descriptions and analyses as Shennan
stipulates, it is necessary to go back and forth between theory, method, and material, a process
that is usually masked in books and dissertations by the habit of placing the theory section in
front of and separate from all analyses. In this chapter, I have therefore discussed only general
problems of the identification of identity groups in the archaeological record and questions of the
application of statistical and spatial methods of analysis that apply to all chapters. Other

theoretical issues are discussed separately in the following chapters. In particular, questions of
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typology are addressed in connection with the descriptions of the different sorts of objects found
(Chapter III); the concept of burials as composite objects is expounded in the chapter on burial
analysis (Chapter V); and the mechanisms of cultural contact are conceptualized in the chapter
dealing with the description and analysis of signs for such contact (Chapter VIII). In conclusion,
the usefulness of the chosen methods will be evaluated in Chapters VII and VIII.

After setting the stage by giving a detailed overview of the geographical background,
including some remarks on paleoenvironmental research (Chapter II), I start from the smallest
unit of single objects, classifying them primarily by material type to clarify the conditions of
their production, and then providing separate typologies for each kind of material to establish
usage types (Chapter III). In a next step, I place the objects in their contexts, introducing and
analyzing the different feature types, their content, and geographical location separately in
Chapters IV (settlement sites), V (graves), and VI (object pits and single finds). A detailed
catalogue of the material is provided in an appendix at the end of the dissertation. Being the basis
for all the analyses conducted here, this appendix is a crucial part of this study; it is presented
separately as a source of reference in order to avoid cluttering the argumentative part of the text
with too many details. Wherever possible, tables and lists provide an overview on different parts
of the material collection and the results of various analyses.

For all types of archaeological contexts, I describe the material separately according to
the main spheres of observation, i.e., feature form and dimensions, object types and
combinations, and object (and in the case of burials also body) treatment and placement, if
intentional as in graves or object pits. While the material from settlements and object pits is
relatively limited and can thus be evaluated through simple summary statistics and qualitative

assessments, the burial data are too complex and extensive for such simple measures. In the case
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of the grave data, exploratory data analysis on both individual variables from various spheres of
observation and pairs of variables as well as their graphic display has allowed me to draw
conclusions on their nature, reformulate them if necessary, and make initial groupings. This has
helped me in deciding which variables are relevant for the various questions posed. More
complex statistical methods such as principal component and factor analysis give indications on
the relationship between different variables and units of analysis and show general trends in the
data. These methods can help reduce redundancy among variables and conclude on a set of
variables along which most of the variation occurs.*® Only once this was done I applied cluster
analysis, correspondence analysis, and other multivariate techniques in a meaningful way.

After these separate analyses of the various spheres of observation, I have broadened the
scope of inquiry and searched for correlations between them, using various statistical methods to
identify connections, e.g., between different grave construction types and various aspects of the
burial ritual that might indicate common beliefs or identities. For, as Ucko (1969) has pointed
out, in some cases burial practice may characterize particular “societies” or other kinds of groups.
The interconnectivity of regions and grave forms or particular grave furnishings, which can be
made clear through GIS analysis, is another possible sign of group affiliation. But the
relationship between different burial practices and ethnic, social, or other kinds of groups and
identities can vary significantly from region to region and from culture to culture as well as
between different time periods, and might even be influenced by questions of varying material
availability in different regions. The factors of location and chronology have therefore to be
taken into account as well. This naturally also applies to material from settlement sites and object

pits. In the case of settlements, their position in relation to geographic factors such as elevation,

* See Read 2007:137-141 and Shennan 1997:297-300 for further details on the uses of principal component analysis.
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soil quality, slope, aspect, river courses, as well as various natural resources requires particular
attention. For these questions, spatial analysis is of particular importance.

A further important element that can signal group affiliation as well as other forms of
identity is the object assemblage at any type of site. In graves, the most important source of
information on individual but also different kinds of group identity are personal ornaments and
clothing items (Mitgaben after Hachmann and Penner 1999), while objects placed in the grave to
be used in the afterlife by the deceased (Beigaben) and objects discarded in the course of the
burial ritual (Nachgaben) more readily reflect group identities. In Chapter V, therefore, I test for
the re-occurrence of specific combinations of objects to identify artifact groups or assemblages
indicative of particular “reference groups” ** or identities. To find out what kind of identity these
elements might signify, their interconnectivity with other elements like age, sex, and body
treatment has to be examined. Patterns of object placement and other aspects of burial ritual can
be informative as well. The spatial distribution of specific object types or object groups
throughout all sites, which can again be identified through spatial analysis, are important for the
identification of regional groups, their “habitat,” and signs of contact between them.

The congruence and mutual exclusion of these different factors, especially when viewed
on a regional level, would indicate the existence of discrete units that could be equated with
cultural groups. It is not, however, very realistic to expect such congruence. Instead of discrete
units, I expect to find a range of different overlapping, intersecting, and only in some cases
exclusive patterns of behavior that can be interpreted as different spheres of identity
(Identitatskreise) mirrored in the archaeological record. This rather unstable notion of groups and

identities might be difficult to handle in analysis and interpretation, but it has prevented me from

T use the term here in the sense established by Blom (1969:84) who pointed out that “ethnic boundaries do not
depend on cultural differences on the level of form, but rather on culture at a more fundamental level, i.e. specific
codification of these differences into complimentary statuses which differentiate a population into reference groups."
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painting the standard static picture of “monolithic” cultural groups (Kulturkreise). Instead, it
allows me to provide an image of the ever-changing realities of past life and past identities.

Such conclusions have been reached in Chapter VII through a comparison of the
assemblages from different kinds of sites and their relative geographic distribution. The
comparison allowed me to develop a tentative chronology of the research area, and finally
combining everything into a “big picture” of regional groups, geographic preconditions, and
chronological developments. At that point, it becomes possible to reconsider concepts of group,
culture, and identity discussed above. Only after establishing the local developments within the
research area and reaching an understanding of the nature of cultural and social groups does it
become feasible to discuss interactions between them both on the local and regional as well as
the supra-regional level of medium- and long-distance contacts. Chapter VIII describes and
analyses the main indicators for different kinds of contacts, suggesting various intra- and inter-
regional contact networks and placing them into their geographic context. The main emphasis
here is on practical matters of inter-group exchange, such as possible routes and their
traversability, as well as on kinds of contact and their motivation. In this context, the crucial
questions of the nature of different kinds of identity groups and their interactions both with each
other and the natural environment posed in the beginning are revisited, thus closing the circle

back to the theoretical and methodological discussions of the present chapter.
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I11. Geographic Background — Setting the Stage

11.1 Geology, Tectonics, and Natural Resources

11.1.1 Plate Movements and Tectonics

Situated at the intersection of the Qinghai-Tibet i = J& and the Yunnan-Guizhou

= ch.

Plateau ==& & i, and bordering on the Sichuan Plain P4 )1 3, the Liangshan region is a

crossroad between several different cultural-geographic regions. It is furthermore characterized
by a highly varied topography, ecology, and climate (Figures 2.1-2.2). The mountain ranges of
western China emerged from the continuous movement of the Indian plate into the Eurasian plate
since the early Tertiary. The general uplift of the Qinghai-Tibet plateau commenced in the late
Neogene and accelerated in the late Pleistocene, with multiple gradual uplift events taking place
even in the late Quaternary (Cheng Jianwu 2011). This motion continues until today; it is not
only an uplift but also a clockwise motion that produces highly complex geological structures
and makes the area one of the most active tectonic zones in Eurasia (Figures 2.3-2.4).*
Earthquakes are a common occurrence in the region, and the epicenters of strong earthquakes
usually are located along the Anninghe, Zemuhe, and Maoniushan-Xigeda faults.> The most

unstable areas are the middle to upper Anning river valley between Mianning and Huangshui %
7K, the Jinshajiang area in southernmost Huili and Panzhihua, and the area around Yantang i

on the Yalongjiang in between Yanyuan and Huili (Li Xingtang 1988). Seismically sub-stable
areas are located between Xide and Xichang, around Dechang, in the Dukou-Miyi region, in the

Yanyuan basin, around Huaping, and along the Yalongjiang in Panzhihua.

! See Wei at al. 2007, Wang Hui et al. 2010, and He and Ikeda 2007 for more detailed information.

2 For historical times, they have been documented in the Forest of Earthquake Stelae of Xichang (Xichang dizhen
beilin 74 & HifE % AK) which holds over a hundred stelae, recording earthquakes in the area of Xichang, Mianning,
Ganluo, and Ningnan (Liu Hong 2006). Since 116 AD, 38 strong earthquakes of a magnitude of over 5 have been
recorded, with two of them being over 7 and ten being between 6 and 7 (Wang Sijing 1993: 2-41).
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Aside from generating earthquakes, continuous tectonic movements also significantly
influence the overall geography of the area. The high-peaked mountains of the Hengduanshan
mountain chain formed during the Mesozoic and accentuated by the Himalayan uplift in the late
Tertiary. These long parallel gorges with the high mountains and deep river-valleys are perfectly
unique on a worldwide scale and have attracted much attention by geographers and geologists.
The Hengduan Mountains consist of three major north-south oriented chains that are separated

by the deep river valleys of the Nujiang *&7T_ (Salween), the Lancang {7871 (Mekong), and the

Jinshajiang, with the latter two running through the Liangshan area. They all originate from the
Qinghai-Tibet plateau, and flow in strong currents through extremely narrow river gorges
(Chaplin 2005). Originally, these might have been tributaries to a single southward flowing river
system that drained into the South China Sea until it was disrupted by the uplift and rotation of
the Tibetan plateau, leading to the very peculiar patterns and sinistral offset of the eastern plateau
rivers (Qiu et al. 2011, Clark et al. 2004). The major lakes were formed by tectonic movements
as well, mainly through geological faultage and landslide damming due to earthquakes. In
addition to tectonic movements, climatic changes also played a part in the formation of the
landscape. Warming during the last interglacial period, with its increased rainfalls and vegetation,
led to higher river levels and sediment volume, resulting in the deep-cut narrow river valleys of

today (Cheng Jianwu 2011:134).

11.1.2 Geological Composition
This interplay of tectonic movements and climatic change has formed the highly complex
geological pattern which characterized the region (Chengdu Jianwu 2011, He and Ikeda 2007).

Deposits of different geological eras appear next to each other, mainly in long north-south
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oriented bands along the main fault. Some of them are of very old age, others dating to the
Tertiary or Quaternary (Figure 2.5).® The Yanyuan area is dominated by larger extensions of
Triassic deposits; east of Xichang there are wide extensions of Jurassic formations; in the higher
mountains different older periods left their imprint, and in the south we see a complex patchwork
of remains from many different epochs (Ma Lifang et. al 2002: esp. 277). A complex mixture of
igneous, metamorphic, and magmatic rocks can be found along the fault zone, while the valleys
are dominated by gravel terraces that have emerged in connection with terminal moraines.
Between the two branches of the fault system, a tableland measuring 3 by 57 km has
formed. It consists of Pre-Sinian gneiss, Early Sinian rhyolite, Late Triassic and Early Jurassic
sandstone and shale, overlain by the Xigeda formation. The Late Cenozoic fluvial-lacustrine
Xigeda sequence formed along the main rivers: the Daduhe, Anninghe, Jinshajiang, and
Yalongjiang (He and Ikeda 2007:574). It consists of thick sediments and fertile loess deposits,
which are especially pronounced along the Anninghe (Yao et al. 2007). The same kind of
deposits can be found in the Yanyuan basin, where they overlie a layer of tertiary psepholite clay.
The mountains in the Northwest and Northeast are dominated by Triassic deposits of
crystalline schist, sandstone, and, in some places, limestone. In the Northwest, they are
intermingled with volcanic, igneous rocks, bands of Permian sandstone and limestone, phyllite,
tuff, and Silurian slate, and some Carboniferous limestone, mudstone and dolomite. In the
Northeast, at lower elevations Jurassic deposits can be found, while at higher elevations Permian
deposits of sandstone, limestone, and volcanic rock are intermingled with the Triassic formations.
The southwest is even more complex, with all kinds of deposits intermingled within a very small

area. The layering is very complex, with different metamorphic, volcanic, and conglomerate

® If not explicitly cited otherwise, the description of the geology follows Sichuansheng Difangzhi 1992, Compilation
Committee 2002, and Sichuansheng Cehuiju 1981.
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formations overlaying each other (Ma Lifang et. al 2002:277). The southwest as well as much of
the direct fault zone with its mantle-derived magma provided good preconditions for
mineralization and ore formation, especially for vanadiu-titaniferous magnetite deposits, copper-
nickel sulphide deposits, iron-copper deposits, niocium-tantalium-zirconium minerals, coal, and

evaporates such as gypsum and salt (Zhang, Luo, Yang 1990:355-390).

I1.1.3 Natural Resources

The geological resources of the Panzhihua-Xichang (Panxi) Rift Valley are abundant and
of high quality. They appear at a shallow depth, making their recovery relatively unproblematic.
Endogamic mineral deposits (e.g., granite, basalt, gold, and copper) are mainly concentrated in
the axial uplift area of the Panxi rift zone, while exogenic mineral deposits (e.g., coal, copper-
bearing sandstone, and salt) are flanking the endogamic deposits on both sides (Figure 2.7).

Iron deposits are very rich, ranking first in Sichuan and second in China. When the last
local gazetteer of the Liangshan Prefecture was published in 2002, there were 314 known iron
sources, some of them exceptionally large. The largest one currently exploited is located in
Panzhihua (Liangshan Yizu 2002). Around Miyi and in western Huili along the fault, there are
several clusters of deposits. Numerous large deposits can also be found in Huidong, Xichang,
Mianning and Yuexi, while mid-sized deposits are known from Ganluo, Yanyuan, Xide, and
Ningnan, and relatively small ones are located in Zhaojue, Gange, Xide, and Muli. Iron deposits
are thus mainly distributed along the Anninghe fault belt, as are most other ores.

There are also over 350 known copper deposits, over a fifth of them associated with other

minerals. The deposits in Huili are the largest and the most numerous, holding nearly 70% of the

* The information on natural resources was extracted from Zhongguo Dizhi 1993, Sichuansheng Difangzhi 1992,
Liangshan Yizu 2002, Sichuansheng Cehuiju 1981, Chengdu Ditu 2010, Yang and Que 1987, Yang Yingxuan a.o.
1988, Yao Jiadong 1988.
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overall copper reserves of Sichuan. Other reserves are in neighboring Huidong, as well as around
Xichang there are considerable deposits, with smaller ones in Gange, Zhaojue, Dechang, and
Yanyuan. Lead, nickel, and zinc deposits are even more widely distributed, appearing in all
counties except for Meigu and Zhaojue. The richest deposits are in Huili and Huidong, with
considerable findings also located in Ningnan, Butuo, Jinyang, Leibo, and Gange. The tin
deposits in the Liangshan region are the richest within Sichuan, centering mainly in Huili and
Mianning, with a few more occurrences in Puge, Dechang, and Xide. Precious metals are also
distributed across the research area. They include gold and silver, as well as platinum group
metals and silver, which can mainly be found in Huili. Other places holding silver in larger
quantities are Huidong and Ningnan. Gold is a very common precious metal as well, appearing
as placer deposits in the Daduhe, Yalongjiang, and Jinshajiang rivers, as well as in their
tributaries and in other smaller rivers. Gold mines exist in greater number in Muli, but also in
Huili, Huidong, Mianning, Xichang, and Yanyuan. Rich coal resources are located all over
Panzhihua, but also in Huili, Yanyuan, and in smaller amounts at Ningnan, Meigu, Puge, and
Jinyang. Of great importance until very recently were furthermore the salt sources of Yanyuan,
which have now fallen into disuse due to the lack of iodine in the salt composition.

As far as potential raw material for stone tools is concerned, different types of sandstone,
some associated with limestone and volcanic rocks, are most widely distributed (Figure 2.5).
Shale is more rare, occurring in narrow north-south aligned bands together with sandstone or
dolomite, mainly along the Anning River as well as on the southern rim of the Yanyuan basin,
where it is positioned between layers of fine tough slate of dark-grey color. Among igneous
rocks, different types of granite are most common, occurring northwest of Mianning and

between Huili and Panzhihua. Dolomite appears in Yanbian, but also in Dechang and Xide,
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while basalt is observable along the whole northeastern part of the area and around Yanyuan.
Gabbro is distributed in small pockets over most of the south, except for Huidong, and in larger
amounts along the Anning River. A few volcanic deposits, embedded in sandstone or psepholite,
appear dispersed throughout most of the area, but obsidian has not been reported. Diabase always
occurs embedded in sandstone, mudstone, and coarse conglomerates not very suitable for stone
tools. Scattered deposits of basalt have been reported from Yunnan, but not from the research
area itself. Serpentinite occurs on the northwestern rim of the Chengdu Plain southeast of
Wenchuan, as well as in the far west of Sichuan on the border to Tibet, south of Batang and
north of Litang. Flint or chert have not been recorded, but large deposits of quartz diorite are
known from Panzhihua and along the whole extent of the Anning river, with some quartz syenite
west of Xichang, and some quartz diorite in Yongsheng. Overall, lithic material adapted to
knapping is rare, while grindeable material and coarse-grained stones with abrasive qualities are
widely distributed. Additionally, the rivers contain naturally smoothed cobbles that can easily be
worked into tools. So far, systematic studies on lithic material for tool production in the area are
lacking, and further research is needed before reliable inferences on specific sources can be

drawn.

11.2 Connecting and Dividing Factors: Rivers and Mountains>

Another abundant but not sufficiently exploited resource is hydropower. The natural drop
of the Yalongjiang is as high as 1,290 m, that of the Jinshajiang is 667 m (Guo Jinghui et al.
1985:74-79). Numerous other rivers are running through the area, some of them both fast and

powerful (Figure 2.6) (Sichuansheng Difangzhi 1992:107-188; Zhongguo Kexueyuan Dili

® Information on hydrology was extracted from Guo Jinghui et al. 1985:74-79, Sichuansheng Difangzhi 1992:107-
188, Wang and Zuo 2010, Zhao Songgiao 1986 and 1994, Zhongguo Kexueyuan Dili 1999.
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1999:157). It has been estimated that there is a possible energy capacity of about 3.7x10" kW,
making the Liangshan area the foremost natural hydropower region in China (Wang Sijing
1993:4-65). This, however, is true only in theory, as the area’s hydropower potential is far from
being fully realized.® Hydropower as an energy resource was probably not of much interest to
the prehistoric people living in the area, but the sheer power of these rivers, their velocity and
limited navigability, made them a barrier. They are hardly navigable for the most part, and a
dangerous source of flooding during the summer rains. The density of river courses is very high.
In the southern and northeastern parts of the study area, rivers are mainly rain-fed; they are thus
largely dry in the winter, but they are gushing and fast in the summer. The rivers of the western
part of the area, on the other hand, coming from the Qinghai-Tibet Plateau, are fed both by
rainfall and melted snow, experiencing high waterflow at different points of the year. Except for
the rivers, there are also over thirty lakes within the research area, the most prominent of them

being Qionghai IS¢, which is also the second-largest freshwater lake in Sichuan; located in
Xichang, the lake is at an elevation of 1510 m and has a surface of 29.3 km? a maximum depth
of 34 m, and an average depth of 14 m, with a water capacity of 320 million m®.’ Other
important lakes include Mahu 53 in Leibo, located at an elevation of 1101 m, with a surface of
7.32 km?, an average depth of 65.7 m, and a water capacity of 481 million m*; Luguhu & i,

located at an elevation of 2685 m directly at the border between Yanyuan and Ninglang in

Yunnan, with a water surface of 49.5 km?, an average depth of 40 m, and a water capacity of 950

® Nine large-scale hydro-power stations are in planning (e.g. Xiluduo, Baihetan, Wudongde, two at Jinping, Guandi,
Pubugou), adding up to a total capacity of 43,3000,000 KW. Currently, the main places where hydropower resources
have already been built are Miyi, Yanbian, Panzhihua, Zhaojue, and Huili.

" Information on the lakes and rivers was taken from Liangshan Yizu 2002 and Xinan Shifan 1982.
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million m®, and Chenghai #%#% in Yongsheng in Yunnan, located at an elevation of 1503 m, with

a surface of 77.2 m?, an average depth of 25.9 and a water capacity of 1.987 billion m.

Overall, water resources are abundant in most of the area except for the northwest, which
is relatively dry. In modern times also the northeast is suffering from dryness, as the annual
precipitation cannot compensate the strong, deforestation-induced water runoff eroding the
mountains.® The Anninghe delta is characterized by pore water in unconsolidated deposits with
high water abundance; for the South, pore-fissure water in clastic rocks is characteristic, with
overall low water abundance. Northeast of Xichang, fissure and pore water on lateric ground
with low water abundance can be found, and the Northwest is characterized by fissure karst
water with low water abundance (Figure 2.8). It is thus mainly the northern areas that experience
water scarcity, induced partially by the low amount of precipitation, partially by the low water
retention ability of the ground. Erosion-endangered precipitous slopes and water runoff
aggravate the situation, particularly in the largely deforested and heavily eroded northeastern
mountains. Along most of the Jinshajiang and other rivers in narrow beds there is much river
runoff, ° taking with it the fertile soils that are so unevenly distributed throughout the area.

This combination of low water-retention, steep slopes, and deforestation makes debris
flow disasters extremely common along most rivers, with medium activity and thin debris flow
along the Yalongjiang, but also along the Jinshajiang and along other rivers throughout the area.
The whole eastern part of the research area up to Yalongjiang river is especially endangered,; this

is particularly true for most of Zhaotong, Meigu, Xide, and Mianning in the Northeast

® The annual runoff depth is for the most part between 600 and 800 mm, with especially high values along the
Jinshajiang, while further south and in the utmost West the runoff ranges between 500 and 600 mm, and even further
south between 400 and 500 mm per annum (Wang Sijing 1993:4-64; Wang and Zuo 2010:38).

° The river runoff coefficient if seen in comparison to annual precipitation values in Zhaojue region is 0.7%, along
parts of the Jinshajiang it is 0.2-0.3 %, but also other areas are problematic.
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(Zhongguo Kexueyuan Dili 1999:187-8). Landslides are another significant problem for most of
the area except for the extreme Northwest, which is only sparsely inhabited and therefore still
has its soil-preserving forests and other natural vegetation cover. Particularly large land slides
occur along the Jinshajiang (> 1000 10* m®), as well as along the Yalongjiang, the Anninghe, and
other rivers (> 101-999 10* m®), while smaller landslides of 10-100 10* m® tend to occur all over
the southern and eastern part of the region (Zhongguo Kexueyuan Dili 1999:186). Only the
extreme Northwest is relatively unaffected by landslides.

The most endangered areas are the karst landforms, which are distributed mainly in the
eastern and western mountains. Karst environments are extremely fragile because of their thin
soils and their small water holding capacity. These characteristics are particularly exacerbated in
places where slopes are steep: the steeper the slope, the more the soil moisture content is reduced,
and the soil cover is usually thinner and easier washed away (Chen et al 2009). The frequent
strong seismic activities destroy the stability of such slopes even more and thus induce collapses
and landslides. Debris flow already occurred before the onset of significant human modification
of the landscape, mainly due to climatic oscillations or tectonic movements. An example of this
is the 100-2000 m thick debris flow deposits from the last glaciations and early Holocene in the
Hengduan mountains (Zhang, Cheng, and Li 2006). They were created by deglaciation under the
influence of the enhanced monsoon during the Pleistocene and Holocene, leaving large amounts
of glacial debris and moving weathering bedrock from the valley walls into the valley floor fans
(Zhang, Cheng, and Li 2006:130). Large fans and terraces are thus very common in the high
valleys of the Hengduan Mountains, as are Late Quaternary mudflow deposits, appearing

throughout the whole area, especially in the vicinity of rivers or lakes (Yang and Liang 2004).
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Nevertheless, the rivers are not only a source of danger and a dividing factor, but they
also connect the research area to faraway regions to the north, south, and east (Figure 2.9). This
is especially true of the Jinshajiang, which constitutes the southern, southwestern and
southeastern border of the Liangshan area. The Jinshajiang is in fact the upper reaches of the
Changjiang {£YL. It is a major artery that connects northwest China not only with southwest
China, but also with central China and eventually with the coast. Within southwest China, it
flows in a loop from Tanggulashan #4111 in Tibet, first eastward through southern Qinghai,
then turning south and running along the western border of Sichuan into Yunnan, and then
turning once more east in the Lijiang area YL and forming the southern and eastern border of
the Liangshan Prefecture before turning east toward Yibin £ 2 and Chongging = . It should
be noted, however, that the Jinshajiang is navigable only from Yibin onwards; within southwest
China, it flows in narrow gorges that can be over 1000 m deep, making it cumbersome or even
impossible to travel. Its tempestuous currents can only be crossed at very few points. This river
therefore constitutes a considerable barrier towards the south and west, a border that
circumscribes the southern part of the research area.’® The Daduhe, on the other hand, which
forms the northern border of the study area, provides both north-south and east-west connections.

It comes from Aba FiT#H and Ganzi H 4, turns east around Shimian 14, and touches on the
northernmost tip of Ganluo H## on its way towards Leshan %%ili, where it merges with the

Minjiang URYT,, a tributary of the Yangzi.'!

19 The portion of the Jinshajiang flowing through the Liangshan area is 598.7 km long, with an average width of 239
m and an overall water surface of 24,890 km?. Its main tributaries within the Liangshan are Chenhe 23, Heishuihe
7K 3n], Shuiluohe 7K &7, Liutonghe Y8 77, Xixihe FG7% 7], Canyuhe fi& f .

1 The Daduhe is one of the mean streams belonging to the Minjiang river network. The part that runs through
Liangshan Prefecture is 35 km long, 130 m wide, and has a water surface of 45,260 km?. The main tributary running
north into the main area of the prefecture are Nirihe J& H 7 and Nanyahe Fg#iir] in Mianning.
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Other important waterways dominating the region are the Yalongjiang T BEJT, the
Litanghe # 3], and the Anninghe %= jn] with their many tributaries. The Yalongjiang,
although not as wild as the Jinshajiang, is likewise largely not navigable and therefore a dividing
as well as connecting factor in the local geography. Originating is southern Qinghai, it runs
parallel with the Jinshajiang and the Anninghe through Muli, Mianning, and along the border
between Yanyuan and Xichang into Miyi and Yanbian, where it flows into the Jinshajiang. At a
length of 1,323 km, it covers a sizeable drainage area of about 144,000 km? and divides the
territory into two geographically and culturally fairly different areas east and west of it.*?

The Litanghe, which belongs to the Yalongjiang river system, originates in Litang County

PHYEER in the Xueshan Mountains 5 111, flows through Muli in north-south direction, where it

connects with other smaller rivers flowing north through Yanyuan and up to Panzhihua, as well
as further west where the streams connect with the Yalongjiang™. Its currents are rapid, flowing
through a narrow riverbed, and are likewise largely not navigable.

Of much greater importance for transportation purposes is the Anninghe, the main artery
running in a north-south direction through the center of Liangshan Prefecture. It springs from the
southern foot of Mount Gongga E "™ 111 in the northernmost part of Mianning and traverses the
counties of Xichang, Dechang, Miyi and Yanbian, where it connects with the Yalongjiang and
the Jinshajiang. With it length of 320 km and a drainage area of 11,000 km?, it drains 18% of
Liangshan Prefecture, and the prefecture’s most fertile agriculture soils are distributed on its

banks. Its tributaries are numerous and — as is the case also for the tributaries of the other main

12 Its main tributaries are Anninghe, Litanghe, Sunshuihe %7K, Woluohe Er% i

3 The part of the river flowing through the Liangshan area is 242.3 km long, 66 m wide at average, and has a water
surface of 10,850 km?.
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rivers mentioned above — they are largely not navigable and highly seasonal, sometimes
completely dry in winter and rather violent after the summer rains.
While its many rivers thus connect the area to faraway regions to the north, south, and

east, the high mountain ranges of the Hengduanshan 4= 111 Ik with the highest peaks in Muli

reaching nearly 6000 m, divide the region into many small micro-areas with rather different
environmental characteristics (Figures 2.10-2.11). Throughout the entire Hengduan Mountains,
there is a peculiar vertical ecological zoning along the deep river valleys, which are running in a
north-south direction. While alpine meadows prevail at higher elevations, the valleys can be
temperate or even tropical in nature.'® Due to the complex topography, there is also a great
variety in soil types, resulting in different kinds of vegetation, but also in different preservation
conditions for archaeological material. This places very different environments in immediate
proximity to each other, requiring different forms of human adaptation and therefore possibly
inducing very different lifeways to emerge in close vicinity of each other. These soils and the

vegetation growing on them shall be described in the following section.

11.3 Present-Day Environmental Conditions: Soil, Climate, VVegetation, and Land Use

11.3.1 Soil Types: Their Emergence, Distribution, and Main Characteristics™

The complex geology described above does not only lead to the abundant emergence of
various minerals and other resources, but it also provides a vast range of different parent
materials for soil formation. Most local soils have developed from weathered material of

sedimentary and igneous rock types such as shale, granite ceric ultisoils, and sandstone occurring

“Ren, Yang, and Bao 1985: 136f. and 314-344.

5 If not cited otherwise, information on soils in the study area was extracted from Thorp 1936, Zhongguo
Kexueyuan Nanjing 1986, Zhao 1986, Sichuansheng Difangzhi 1992, Zhao 1994, Zhang Rongzu 1997, Zhongguo
Kexueyuan Dili 1999, Liangshan Yizu 2002, Shi, Yue, and Shi 2002, and Chengdu Ditu 2010.
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on parent material with low base saturation (Zhongguo Kexueyuan Dili 1999:109). Other parent
materials are weathered limestone, appearing in small patches over the whole area, but especially
in the northeastern mountains towards the rim of the Chengdu Basin, Crystalline rock is the most
common soil parent material also along the Anninghe, parts of the Lancangjiang and Daduhe and
along some smaller rivers in the Northwest.

The soil types emerging from them are even more varied, varying not only by
geographical area but also by elevation, or even between different sides of the same mountain
(Figures 2.12-2.13). The pH, nutrients, minerals, and microorganisms determining soil quality
can even vary within the same soil type and within the same patch of soil depending on depth
and recent human and natural influences (Scheffer and Schachtschabel 2002). Especially rice
paddies, as they can be found in the Anning River Valley, alter the quality of the soil so
extensively via podolization that it is hard to infer on the quality of the soil that previously
covered this area.’® Overall, the vast anthropogenic modification of the vegetation has lead to
significant changes in the soil, making it difficult to use present-day maps for inferences on past
conditions. Furthermore, most published soil maps of Southwest China are coarse-grained and/or
use non-standard terminologies that often only describe soil color, location, or properties, using,
e.g., “alpine cold desert soil’ or similar generic terms, which are hard to connect with standard
terminologies.*” The description of soil properties in the following therefore has to remain very

general as well. Wherever possible, | will use the terminology of the World Reference Base for

18 personal communication by Jade d’Alpoim Guedes. See Bray 1994 for further details on the process of
podolization.

7 There are different soil classification systems. The one generally used in US surveys is the USDA Soil Taxonomy
developed by the United States Department of Agriculture and the National Cooperative Soil Survey. The World
Reference Base for Soil Resources, on the other hand, is the international standard taxonomic soil classification
system used by the International Union of Soil Sciences (IUSS), replacing the previous FAQ soil classification. For
further literature on soil classification see Eswaran et al. 2003, Deckers, Nachtergaele, and Spaargaren 1998, and
Scheffer and Schachtschabel 2002.
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Soil Resources, also relating the major terms used in Chinese publications; depending on the
literature, however, | will have to limit myself to a description of colors and other properties.

Different kinds of plants require different kinds of nutrients and soil qualities, but in
general, thick topsoil, high humus content, and a slightly acid pH of 6.3-6.8 are favorable for
plant growth.*® In the following discussion, | will therefore mainly rely on soil organic matter
and pH to judge the soil fertility in different areas.® The southern part of the Liangshan area,
which is heavily cultivated has, has 1-1.5% of organic matter, the Anning river valley holds 2-
4%, a north-south oriented stretch of land east of Xichang even has 4-7%, while the northeast
with its eroded hills is especially poor in organic matter, and the northwest has 4-7% in the parts
that are still thickly forested (Zhongguo Kexueyuan Nanjing 1986:27-28). The pH increases
from south to north and from east to west, with most soils having a pH of 5.0-6.0 with a base
saturation of 20-60%, while in the Northwest and Northeast the pH is a little higher with 6.0-7.0
and a base saturation of 60-90% (Zhongguo Kexueyuan Nanjing 1986:27-28).

Most of the middle and southern part of the research area are dominated by acrisols,
which encompass what in Chinese publications is referred to as red earth, yellow earth, and
lateritic soil, depending on their color and variety (Figures 2.14-2.15). Acrisoils are generally
widely distributed in humid and subtropic areas, and they are subject to laterization, argillation
and leaching, which leads to a low humus content of less than 1% and a pH of below 5.0-6.0,
with the danger of becoming acid under heavy cultivation. In the valleys, intermontane basins,

and lacustrine plains, gleysols (also referred to as meadow soils or paddy soils) are most

18 Organic matter is the highest in forest soils with usually 7-10% and the lowest in deserts with below 0.5%. Soils
that have been under cultivation for a long time usually have 2% more organic matter, while paddy soils are richer
than upland soils (Scheffer and Schachtschabel 2002, Birkeland 1984).

19 Information on organic matter, soil pH, as well as minerals and nutrients was taken from Zhongguo Kexueyuan
Nanjing 1986:21-50 and Zhongguo Kexueyuan Dili 1999:111-114.
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common. They are reddish, brown or yellowish wetland soils emerging on Pleistocene and
Holocene fluvial and lacustrine sediments. The banks of the upper and middle Anning river
valley are dominated by these alluvial soils, grey-brown in the upper, yellow-reddish in the lower
part. Yellow clay of old alluvial deposits runs in parallel bands slightly further to the west,
probably being holdovers from previous tectonic movements and shifts of the river course. The
Yanyuan basin is characterized by yellow-reddish alluvial soils stemming from the river network
running through it. The lower part of the Anninghe, as well as Jinshajiang, parts of Yalongjiang
and other rivers are flanked by old alluvial deposits of red earth, and also in other river valleys
and the whole south red earth dominates, partially with yellow or purplish admixtures.? These
soils are generally high in water content, have naturally a very rich humus content in the top
layer,?! a nitro content of 0.1-0.5 %, and are overall very fertile. Therefore, they are used for wet
rice cultivation where the climate allows, like for example in the southern part of the research
area.

Over the Tertiary and Jurassic, geological formations of limestone and marble
characterizing a large north-south extended band east of Xichang, as well as the area between
Huili and Huidong, regosols have built; these encompass purple soils, mostly red-purple,
surrounded by grey-brown varieties at lower elevation where they border on red earth. These
regosols are among the most fertile soil deposits in Sichuan, but are highly susceptible to erosion,
especially if intensively used for agriculture. At higher elevation, they are bordered by different
types of mountain soils, like cambisols (subalpine meadow soil), lithosols (soils of mountainous

areas), and luvisols. Luvisols, which are very common throughout the Northwest and parts of the

% To distinguish it from the red earth south of the Changjiang, the red soil that can be found in southwest China is
called mountain plateau red earth (Ren, Yang, and Bao 1985:323).

21 Only heavily cultivated areas like the Anning River Valley have a rather low humus content of 2-4%.
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Northeast, are dark-brown forest soils, which have formed mainly in connection with mixed
broad- and needle-leaved forests. Luvisols are highly fertile, with a medium to slightly acid pH
of 5-6.5 and high water retention capacity, but especially in the Northeast and also the Northwest
they have been badly damaged by deforestation, followed by erosion and landslides.

Cambisols are especially common in the northwester part of the research area, from
where they extend into Northwest Sichuan and onto the Qinghai-Tibetan plateau, where they
appear in combination with xerosols. Lithosols are usually very thin with an extremely low
content and they thus remain mostly barren, while xerosols, developing in the transition zone
between semiarid and arid region, are the major soil of the plateau desert-steppe and have also a
low humus content of 1-2% in the topsoil. Cambisols, on the other hand, can be very fertile and
are widely distributed, especially in temperate climates, however, they vary widely in
characteristics by climate, topography, and parent material. The cambisols in Southwest China
are classified as humic cambisols, having a humus layer of 15-20 cm with over 5% humus
content.”? Cambisols are most suitable for forestry, less so for agriculture, partially also because
of the steep slope and the high elevation on which they appear.

On the karst landforms dominating the easternmost and western part of the research area,
thin layers of rendzinas (limestone soil) and ferric luvisols are the main surface cover. The pH
values of rendzinas are high (5-7), i.e. they have an alcalic tendency, are humus-rich (10-20%)
and have a good soil-climate, but a high calcium carbonate content (1-30%), which is

unfavorable for soil fertility,? while their thinness prevents retention of water and nutrients. The

22 Cambisols are very young soils, derived from many different kinds of rocks, but mainly in alluvial, colluvial and
aeolian deposits accumulating, e.g., in mountain areas with active erosion like the Hengduanshan Mountain ranges.

2% Soils containing much calcium carbonate are usually low in organic matter and available nitrogen. In these soils,
the pH levels are high, so that phosphate becomes unavailable due to the formation of calcium phosphate apatite,
and also micronutrients like zinc or iron as well as potassium and magnesium can become insufficiently available,
which are all needed for plant growth (Zhongguo Kexueyuan Nanjing 1986: 26-30).
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underlying clastic rocks lead to low water abundance, while the steep slopes make the Karst
environment even more fragile.?* The frequent strong seismic act ivies furthermore destroy the
stability of slopes and thus induce collapses and landslides, becoming even more vulnerable in
case of deforestation and intensification of land use.?

Soil type and quality as well as the availability of ground suitable for agriculture is thus
very uneven throughout the area, and varies with elevation and even direction of the mountain
slope, as this determines the amount of rain, wind, and sunshine a given patch of soil will receive.
All of these factors influence the vegetation, which in turn determines soil formation processes.
The ecology is also determined by latitude and elevation, which affect precipitation (Aldenderfer

and Zhang 2004:11), making it necessary to consider all these factors together.

11.3.2 Climate: General Trends and Local Variations

The Liangshan region is a transition zone between the temperate flora of north China, the
subtropical lowland flora of south China, and the subalpine highland flora of the Qinghai-Tibet
Plateau (Sichuan Zhibei 1980:341). The large landmasses of the plateau influence the climate
locally as well as globally. They weaken the Westerlies by splitting them into a northern and a
southern branch, thus allowing the summer monsoon to extend further north beyond a latitude of

30° N (Jarvis 1993:14). These landmasses furthermore prevent the cold air from the Siberian-

2 A study conducted in Guizhou shown that the soil moisture content decreases significantly on bare soil compared
to forest or shrub and grassland, so does hydraulic conductivity. The reduction is even more severe if deforestation
leads to strong rock desertification (Chen et al 2009).

% As the mudflow deposits of Late Quaternary and earlier times show, debris flow has always been a very common
occurrence, but problems of erosion and landslides have vastly increased during the last 60 years. Since the onset of
deforestation and agricultural activities and especially with the intensification of cultivation since the 1950s,
problems with debris flow have increased. They naturally appear especially along fracture zones and seismic belts,
in transition zones between different morphological regions like basins and mountains, and between topographical
ladders of Qinghai-Tibet and Yunnan-Guizhou Plateau and Sichuan Basin as well as the Hengduan mountains, while
strong monsoonal rainfalls add to the problem, making it the main debris flow area in China (Yang and Liang 2004)
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Mongolian High that bring cold winters to southeast China from proceeding further west, leading
to mild winters, while the cooling effect of the Tibetan High keeps the monsoon from entering
Southwest China until the plateau has warmed in early summer. Therefore southwestern China is
significantly drier in the spring and early summer than southeastern or central China, which
receive the influence of the eastern monsoon much earlier than the southwest or Indian monsoon
reaches southwest China (Figures 2.17) (Zhang et al. 2004).

The climate has thus marked dry and wet seasons with 90% of the rain falling between
July and October, carried by the Southwest Asian monsoon, while during winter the southern
branch of the Westerlies leads to clear, cold, and dry weather. The temperatures begin to rise
already in March, with the overall climate being relatively mild throughout the year (Figures
2.18-2.22). The annual variation in temperature is relatively low, but fluctuation throughout the
day is high, with cold nights and warm days. These temperature differences are particularly high
in winter when the skies are clear, especially in colder mountainous regions, with their high
sunshine intensity and cold air. Overall, the region has 1600 to 2400 sunshine hours per year and
an annual thermal radiation of 110-140 kcal/cm?, but both sunshine intensity and hours diminish
from southwest to northeast, with especially high values for the Yanyuan area for both, and very
high sun intensity but a medium number of sunshine hours in Panzhihua (Figure 2.23).%

The average temperatures for most areas lie between 14 and 18° C, but the temperatures
are significantly lower in the Northeast and Northwest, where they range between 8 and 12° C,
and increase towards the south, with 20° C in Panzhihua and along southern parts of the

Jinshajiang river valley, especially around Qiaojia ¥5{%, which is known for its hot summers.

Temperatures in January are generally high in the south and the Anning river valley with 8-12° C,

% The information presented here on climate conditions was compiled from Sichuansheng Cehuiju 1981:19-24,
Zhongguo Kexueyuan Nanjing 1986:5-6, Sichuansheng Difangzhi 1992:6-44, and Chengdu Ditu 2010:18f..
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but much lower in the Northeast and Northwest with an average of 2-6°. In July, the average in
the South and along the Anninghe is about 22-24°, with only Huili being a little cooler, while the
Northeast experiences temperatures of 18-22° and the Northwest reaches 14-20° C, however,
these are only average temperatures, while the variation throughout the day is usually high, and
there are considerable micro-climatic differences, with temperatures decreasing from low to high
elevation by about 0.57 °C per 100 meters elevation (Figure 2.24) (Fan 2009:15).

Precipitation is generally ample with an annual rainfall of 600-1,400 mm, but unevenly
distributed throughout the region (Figures 2.25-2.26). The highest amount of precipitation is
measured in the upper Anning River Valley, the least in Yanyuan and along the Jinshajiang, but
also the northern regions are overall relatively dry. In the western regions, springs are
particularly dry, with hardly any precipitation falling between late October and late July, while in
the Northeast precipitation is more evenly distributed throughout the yea. This is mainly due to
geomorphological reasons. The deeply incised gorges of the Hengduan Mountains create
passages for the monsoonal air to pass through, slowly diminishing its power along the way and
leading to sharp differences in moisture gradient from southeast to northwest. >’ These

differences in climate lead to stark regional differences in surface cover.

11.3.3 Vegetation: Present-Day Surface Cover and Spatial Correlates®®
As sclerophyllous plants are adapted to water deficiency, high light intensity, and

nitrogen deficiency, which all characterize the Liangshan region, Pinus and evergreen

%" The heated Tibetan Plateau pushes monsoonal air masses from the Bay of Bengal to flow north along the river
gorges where they induce heavy rain fall (Fan 2009:15).

% |f not cited otherwise, the information below was compiled from Wang 1961, Sichuan Zhibei 1980, Sichuansheng
Cehuiju 1981, Zhongguo Kexueyuan Nanjing 1986, Sichuansheng Difangzhi 1992, Ren, Yang, and Bao 1995, Li
1993, Zhongguo Kexueyuan Dili 1999, Liangshan Yizu 2002, and Chengdu Ditu 2010.
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sclerophyllous oak types (Quercus cf. sclerophylldrys, and Quercus cyclobalanopsis) are
dominant throughout all of the research area (Figures 2.27-2.28).% Other common genera are fir
(Abis) and spruce (Picea) in the cooler climates of higher elevation areas, while on highest
altitudes birch (Betula), alder (Alnus), and different types of rhododendron can be found, and
hemlock (Tsuga) inhabits cool and moist pockets of the area. Speaking by latitude, the South,
middle, and most of the East are dominated by subtropical semi humid evergreen broadleaf
forest with Pinus Yunnanensis on the mountain slopes and dry-hot valley vegetation in the
canyons. In the Northwest plateau mountains, on the other hand, cold-temperate and needle leaf
temperate forest and evergreen sclerophyllous tree woodland with Picea, Abies forest and
evergreen sclerophyllous Quercus forest are the main land cover.

As far as micro-regional distribution is concerned, the southern parts of Jinshajiang,
Yalongjiang, and their tributaries, are dominated by subtropical and tropical savannah shrubs
unless the ground is agriculturally used (Figures 2.29-2.30). Much of the south is covered by rice
paddies and other kinds of agricultural fields, especially along the rivers. Further away from the
rivers and at higher elevations, subtropical and tropical mixed evergreen and deciduous broadleaf
scrubs and grassland prevail, with patches of subtropical needle-leaf forest dominated by Pinus
Yunnanensis and subtropical zone broadleaf evergreen sclerophyllous woodland (mainly
Quercus aquitolioides), and at higher elevations Yunnan needleleaf forests of pine and fir.** The
Southwest is generally rich in subtropical needle-leaf forests with much Pinus yunnanensis. On
higher elevations broadleaf evergreen forests and broadleaf evergreen and deciduous scrubs

dominate, while the river deltas are covered by fertile agricultural fields (Sichuan Zhibei 1980).

2 Qverall, sclerophyllous plants, which are generally more tolerant to aridity, appear in large number (Jarvis
1993:44).

% Mainly different types of Yunnan pine (Pinus yunnanensis) can be found throughout the area, while around
Xichang Pinus massoniana forest with Exochorda gardii and Symplocos paniculata is most common.
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The natural surface cover of the northeast is broadleaf evergreen sclerophyllous
woodlands, mainly of Quercus aquitolioides, further north and at higher elevations displaced by
temperate and warm temperate mountain microphyllous deciduous forest (mainly Betula albo-
sinensis, Betula plaiphylla), and patches of subtropical zone broadleaf evergreen forest (mainly
Cyclobalano psis glauca, Castanopsis eyrei, C. sclerophylla); however, nowadays the area is
largely deforested, with only a few scrubs, low trees, and dry grasses remaining. Most of the
Northwest, on the other hand, is still densely covered with tropical subalpine need-leaf forest
(Pinus yunnanensis forest with shrub layer, Abies georgeri, and Picea ilkiagensis). At higher
elevations in Muli broadleaf evergreen and deciduous scrubs and strips of warm temperate,
subtropical subalpine evergreen leather-leaf scrub (Rhododendron fastigiatum, R. litangense) on
alpine grass and forb meadows are the most common land cover (Sichuan Zhibei 1980).

Along the Anninghe, Jinshajiang and other main rivers, none of the natural vegetation
remains, but everything is covered with agricultural fields (Chengdu Ditu 2010, Sichuansheng
Difangzhi 1992). Only along the upper Anninghe at a little distance from the river and at higher
elevations, patches of needle-leaf forest can still be found, in some places dominated by fir, in
others by pine. Broadleaf evergreen forests, subalpine sclerophyllous broadleaf evergreen scrubs,
subalpine needleleaf evergreen scrubs, and broadleaf evergreen and deciduous scrubs and forests
are common at higher elevations, with some grass and forb meadows on the highest slopes. The
very fertile Yanyuan basin is largely covered by agricultural fields as well, which are bordered
by a broad band of broadleaf evergreen and deciduous scrubs in the Southeast (Sichuan Zhibei
1980). At higher elevations on all sides there are subalpine sclerophyllous broadleaf evergreen

forests and scrubs (esp. Rhododendron), needle-leaf forest with a dominating pine element,
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sclerophyllous broadleaf evergreen forests and scrubs, small patches of needle-leaf forest with

Pinus densata, Picea, and Abies, and at even higher elevations grass and forb meadows.

11.3.4 Overview on Patterns of Present-Day Land-Use™

As became clear above, the vegetation cover as well as the degree of suitability for
agriculture varies greatly by sub-region and elevation (Figures 2.28-2.30). Today, most of the
land that is located in river valleys and basins below 2000 m is covered with agricultural fields.
The most intensively used farmland can be found in the Anning river valley as well as the wider
parts of the valleys of Jinshajiang and Yalongjiang and some of the intermontane basins and
lakes, which are mostly characterized fertile alluvial sediments and gentle slopes.

The ground suitable for agriculture is fairly limited and unevenly distributed throughout
the area. It is concentrated along the Anninghe and Huili with their first rate agricultural soil, in
the Yanyuan Basin and in some smaller valleys in between, where second-rate agricultural soil
can be found (Wang and Zuo 2009:154). The northwestern regions are suitable for forestry, with
some second-rate pastureland in river-valleys and on plateaus, while most of the eastern parts of
the research area as well as the smaller river valleys throughout are suitable for both forestry and
animal husbandry. In Yanyuan and much of the North, there are limitations to agriculture due to
cold as well as to slope, and some areas in the West are additionally limited by water scarcity.

The effective irrigated area is very low in the western part of the research area but much
higher in the East (Institute of Remote Sensing 1997:24-25). Paddy rice fields are mainly
concentrated on the upper and middle Anninghe between Mianning and Dechang, and also along

the lower reaches of the same river between Miyi and Yanbian. Some other river valleys have

*! Information on land-use was extracted from Sun and Sun 1962, Institute of Remote Sensing 1997, Sichuan Zhibei
1980, Zhongguo and Chengdu 1981, Xinan Shifan 1982, Sichuansheng Difangzhi 1992, Cheng Chushu 1993,
Zhongguo Kexueyuan Dili 1999, Liangshan Yizu 2002, Shi, Yue, and Shi 2006, and Wang and Zuo 20009.
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limited amounts of wetland rice agriculture as well, e.g. the Cemuhe {#] A in Puge, the
Heishuihe 27K 7 in Ningnan, the Chenghe 377 in Huili, the Yangpinghe = ¥FiA] in
Yongsheng, and the area around lake Chenghai #&iF in Yongsheng. In the South, two and

sometimes even three crops of rice per year are possible. Rice fields of lesser quality can also be
found at higher elevation in smaller and larger basins and valleys throughout the whole research
area, especially in the south and west, with the highest paddy rice fields being located in
northeast Yunnan close to the Sichuan border.

Growing rice at such high elevation is only possible because of the high sunshine
intensity characterizing the region, combined with the influence of the southwestern monsoon,
which brings a humid warm climate to the southern slopes of the Himalaya. Certain varieties of
rice can grow on altitudes of up to 2100-2700 m where not more than 18 frost days occur; for
rice it is most important that during the whole period of growth temperatures do not sink below
10°C. *2 Therefore, in northeast Yunnan, the upper limit for rice cultivation is up to 500 m higher
than in other regions, and there are considerable differences between the windward and leeward
sides of the mountains, as they receive uneven amounts of rain, wind, and sunshine (Yu 1984).

While paddy fields are mainly located on low terraces, higher terraces and hill slopes are
suitable for dry field agriculture. Wheat fields are the dominant type of agricultural fields in the
eastern river valleys and most prominently the Yanyuan basin, which is even more well known
for its apple and walnut orchards. The main staple grown in the mountains of Southwest Sichuan
IS spring or winter wheat, at higher altitudes and colder areas in the Northwest and Northeast also

barley, buckwheat, and potato. Another major crop is corn, which is grown even at altitudes of

% Depending on the rice variety, annual average temperature should be between 10-12°C, and the warmest moth
during its ripening must be 16-20°C warm, with an average annual accumulated temperature of over 3000° (for a
few varieties 2000° C can suffice) (Yu 1984)
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3000 m and above. In the Anning river valley, rice is the most prominent among the grains,
making up 50% of the crops, accompanied by 20-25% of wheat and 5-15% corn. In the
Southeast, 20-30% of the ground is taken up by rice fields, 20% by wheat, and 20% by corn. For
the Northeast and Northwest, the percentage of paddy rice fields lies well below 5%, wheat
makes up below 10%, while corn amounts to 25-40%, the rest of the agricultural ground being
covered by barley, yen oat, and other grains, as well as potato.*®* Because of the steep slopes
characterizing most of the area, the level of agricultural mechanization is extremely low until
today, with the exception of the Xichang area and Miyi, where the Anning River Valley is
particularly flat and wide, providing enough level agricultural land to make the use of machines
possible and profitable (Institute of Remote Sensing 1997:28-29).

Apart from these staples, there are large tobacco fields in most areas except for the
Northwest, where the low temperatures and steep hills are not suitable for such plantations. Other
important crops are rape, broad bean, pea, soybean, peanut, and in southern areas such Huili,
Huidong, or Panzhihua sugar-cane, as well as citrus fruits, bananas, and other tropical fruit.
Cold-adapted fruits such as apple as well as walnut are grown in Yanyuan and the northwestern
areas. Until the cutting ban implemented by the government in the 1990s for reasons of erosion
protection, forestry was another important income source (Fan 2009:25). Even today, most of the
western and especially northwestern mountains are still covered with forest, but human influence
has changed their nature up to an altitude of 3000 m. At even higher elevations, the natural
vegetation is shrub savannah, while the dry mountain valleys and the largely deforested and
badly eroded areas in the Northeast are only covered by low-quality scrubland meadow.

Although these areas would be suitable pastureland, livestock rearing is only a sideline of

* For detailed information on the economic output see Sichuansheng Tongjiju 2011 and National Bureau of
Statistics 2011. For earlier trends see Sichuansheng Difangzhi 1993.
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production. Throughout most of the research area, animals (usually pigs, goat, sheep and cattle)
are kept in shelters largely for personal use or additional income, while only in the Northwest
cattle and goats are grazed on open pastureland as a main income source. The dominant kind of
large livestock are different types of cattle, with water buffalos in the south and yak in the utmost
northwest, while sheep and goat are most important among the smaller livestock, especially on

steeper slopes at higher altitude, while in the valleys pigs are being kept in many households.

11.4 The Vertical Zonation of the Landscape

The description of climate, soils, and surface cover provided above, is rather general, and
local variations are high, especially for precipitation.®** Vast differences in sunshine hours,
rainfall, and winds between windward and leeward or the sun-facing and sun-opposing sides of
the same mountain in turn lead to different soil and vegetation developments.® The most studied

example of this phenomenon is Mount Gongga /& 1l1, from which the Anninghe springs.*

Here, the same soils and vegetation bands start on a much lower level on the eastern slope, and
reach much higher on the opposite side of the mountain (Table 2.1). For areas further west and
further south, the picture is even more complex.

The climate and vegetation of the Hengduan mountain range have been studied
extensively, leading to very different results for different mountains:®’ The western slope of the

Gaoligong mountains =225 11 in western Yunnan, for example, has a sequence of subtropical

* This is especially true for the precipitous Hengduan mountain ranges, where correlation between different weather
stations is relatively high as far as annual temperatures are concerned, but vary greatly for precipitation, indicating a
strong influence of the topography on rainfall distribution (Fan 2009: Table 2.2).

* There is even a proverb referring to this situation, saying that "on one mountains there are four seasons, and the
weather is not the same within a distance of ten li"— 11 U2, +ZEA[FK (Ren, Yang, and Bao 1985:321).

% ¢.9. Messerli and Ives 1984, Zhao, Yang, and Shen 1990, Zhong, Zhang, and Luo 1999

% The studies | am referring to here are those by Liu, Xu, and Zhang (1984) and Yao Yonghui and his colleagues
(2010).
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evergreen coniferous forest (1600-2800), broad-leaved and coniferous mixed forest (2800-3000
m), dark coniferous forest (3000-3600 m), subalpine/ alpine bush and meadow belt (3600-4000
m), and alpine desert. On the eastern slope, similar vegetation belts start at a higher altitude. Here
subtropical evergreen coniferous forest (1700-2600 m), evergreen broad-leaved forest (2600-
2800 m), small-leaved forest (2800-2900 m), and broad-leaved and coniferous mixed forest
(2900-3200 m) follow each other, ending in dark coniferous forest (3200-3600 m), subalpine/
alpine bush and meadow belt (3600-4000 m), and alpine desert like on the western slope at
roughly similar altitude.® The picture for Nusha mountains is similar, but with somewhat

different vegetation, while for Meili Xueshan ## % 5 111, Baimang Xueshan Hy:Z5 1, and
Taiyang Mountain XF% 111 in Muli, the starting point for vegetation in common between both

sides is again lower on the eastern than on the western slope (Figures 2.31).

Furthermore, some kinds of vegetation belts can appear at very different elevations in
different places on opposite slopes (Tables 2.2 and 2.3). This is probably due to differences in
latitude, wind direction, and mountain alignment. South of 28° N and west of 101° E, i.e.
southwest of Muli, the western slopes are windward slopes, which are usually more moist, as
shown by the presence of humid evergreen broad-leafed forests, while the eastern side is
generally dominated by drier evergreen coniferous forests. South of 28°N and east of 101°E, i.e.
southeast of Luguhu, the eastern slopes are windward, so the situation is inversed (Yao Yonghui
et al. 2010). Overall, west of the Jinshajiang, the upper limit of the same taxa is higher on eastern
slopes, while east of the Jinshajiang circumstances are inversed. The forest line is lower on the
western slopes west of the Jinshajiang, while the situation is reversed east of the Jinshajiang.

Montane coniferous and broad-leaved mixed forest is more common on eastern slopes between

% There are different classification systems used for the vegetation types of southwestern Sichuan and northwestern
Yunnan. Here, | am largely following Jarvis 1993, Sichuan Zhibei 1985, and Zhongguo Kexueyuan Nanjing 1986.
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Lancangjiang and Jinshajiang, and between Lancangjiang and Yalongjiang montane evergreen
leather-leaved shrub belt and montane temperate coniferous forest dominate.

Studies on the upper limit of rice cultivation in China have furthermore shown, that in
Lijiang, i.e. in the southwestern part of the research area and further south, the overall annual
temperature difference between windward and leeward slope is 400° C, while the annual average
temperature differs by 1.2°C, and the upper limit differs by 300 m (Yu 1984:50). Other
microclimatic differences need to be taken into account, as well, for example lakes and other
warmth-preserving or cooling geographic features. As Yu Xiao-Gan has pointed out, Rugu lake
in the Yongning basin for example, with its 53 km? water surface preserves so much warmth,
that nights temperatures at the lake are generally 2° higher than in the surrounding areas, raising
the altitude above sea level at which rice can be grown (Yu 1984:50).

A more detailed study on the western bank of the Jinshajiang in the Hengduan Mountains
furthermore shows, that the line between the different vegetation and soil types is often not easy
to draw and many taxa appear throughout many different vegetation belts (Tables 2.4-2.6).%°
Here, on the western slope from 2100-2800 m subtropical arid folial scrub are predominant, from
2800 to 300 m warm temperate semi-arid folial scrubs with some pine and oak prevail, while
from between 3000 and 3300 m pine forest with some oak is most common. 3300-3500 m is
covered by spruce forest with a high percentage of oak and pine, at 3500-4000 m we find fir
forest, at 4000-42000 rhododendron scrubs dominate, at 4200-4600 m we mainly find meadow
with some dry shrubs, mainly rhododendron, at 4600-4900 drift stone slopes, and above 4900 m
permanent ice. Furthermore, yellow oak (Quercus muehlbergii) forest, distributed widely

between 3000 and 3900 m, takes up a large part of the overall vegetation spectrum. On the

% This example is taken from a study by Liu Lunhui, Yu Youde, and Zhang Jianhua (1984).
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eastern slope, the sequence is a little different, with subtropical arid folial scrubs between 2050
and 2800 m, temperate semi-arid folial scrub with much pine and oak between 2800 and 3300 m,
spruce forest between 3300 and 3550 m with much oak, pine, and rhododendron, fir forest still
containing much oak from 3550 to 3900 m, and above 3900 m high-altitude meadow with sparse
dry bush vegetation dominated by rhododendron. The vegetation spectrum is thus less wide than
on the western bank, but still largely similar.

Overall, the wide altitudinal distribution of some taxa, the limited range of others, and the
different places where they can appear on opposing slopes,*® creates a highly complex picture.
This is due to differences in latitude, climate, solar radiation, wind direction and intensity, as
well as rain, hydrology, soil parent material, slope aspect, and other natural but also human
influences. While forest line, snow line, and upper limit for dark coniferous forest are related to
latitude and longitude in a straightforward manner,* the other distribution patterns are less clear.

Usually, dry and cold resistant plants like fir (Abies) and spruce (Picea) are on leeward
slopes, wet and cold resistant plants on the windward slopes. Forest of Yunnan pine (Pinus
yunnanensis), on the other hand, generally only appears on the red earth of warm, western slopes
and dry hill tops (Sichuan Zhibei 1980:55). Otherwise, the eastern slopes seem to be more
complex than their western counterparts, where many taxa and vegetation belts are missing (5-7
instead of 7-9 belts per slope). In general, the same vegetation belts are also higher in the south

than in the north,** while the vegetation becomes more complex the further one moves west

0 For example, a specific kind of oak, Quercus longispicia, was observed only around 2800 m on the western slope,
but between 3300 und 3500 m on the eastern slope (Liu, Yu, and Zhang 1984).

* Generally, the upper and lower limits of altitudinal belts increase from high towards low latitudes, from the coasts
to the inland, and from humid to dry areas. For the Hengduan Mountains, the timberline falls from east to west,
reaching its lowest point between 99.5° - 101° E for both slopes. In the opposite direction, the upper limit of dark
coniferous forest falls, reaches its low at 99.5-101°, then rises again with longitude (Yao Yonghui et al. 2010).

%2 E.g. the evergreen deciduous forest zone is 200-500 m higher in northeastern Yunnan than it is on the southeastern
rim of the Tibetan Plateau (Figure 2.7) (Yu 1984:50).

66



within the Hengduan mountain range, meaning that this complexity is not only related to
moisture and sun exposure, but also to latitude. Nevertheless, the relationship does not seem to
be straightforward. Yao Yonghui and his colleagues have suggested a close relationship with
moisture-exposure, more so than with sun-exposure. They point out, that on closely spaced and
parallel mountain ranges like the Hengduan mountains, for example, moisture-laden air masses
coming in at a nearly right angle can lead to different combinations of altitudinal belts on
different flanks and even on the same flank in different places (Yao Yonghui et al. 2010:124).
The hyperbolic-paraboloid model that Yao and his colleges have produced, although fairly
complex, is still not complex enough to meet the reality of mixed influences and complex results,
as the authors themselves have pointed out. Yao and his colleges see the solution in adding
moisture exposure into the equation, but this leaves out factors like sunshine intensity, slope, soil
base material and many other factors. Currently, neither a very fine-grained picture nor general
rules can be proposed, but I will instead try to paint a broad picture of the overall distribution of
different types of vegetation throughout the research area.

For all of western Sichuan and northern Yunnan, such a simplified model has previously
been suggested (Table 2.2). ** According to this general account, at elevations below 2000 m (in
some cases 3000 m) dry shrubs on drab soil or drab red earth are dominant on both sides. Above
that zone, the windward slope up to 2100 (2800) m is covered by evergreen broadleaf forest on
yellow-brownish earth, while the leeward slope displays red and drab red earth, on which
Yunnan pine forest grows up to an elevation of 3200 (3000) m. Above that, dark needle-leaf
forest on mountain dark brown earth and mixed needle-leaf and broadleaf forests on mountain

brown earth are typical for both sides, on the windward side starting from 2100 m at the lowest,

*® Sichuan Zhibei 1980:74f., Guo Jinhui et al. 1985:8, Ren, Yang, and Bao 1985:331f.

67



on the eastern side only from 3000 m onwards. The highest two zones - alpine shrub meadow or
subalpine meadow soil up to 4300 (4600) m and alpine cold desert soil above that - show the
same picture on both sides. Li Wenhua (1933:34) has suggested an even more simplified model
covering all of southwestern Sichuan, Yunnan, and the southeastern margins of the Tibetan
Plateau. The sequence of vegetation bands he proposes starts with tropical evergreen forest,
followed by subtropical evergreen forest, mixed coniferous broad-leaved forest, sub-Alpine
coniferous forest, up to Alpine scrub, and finally Alpine meadow, and on sunny slopes evergreen
sclerophyllous oak forests and different species of pine forest.

Adding in a few details of climate, land-use, and elevation, we can thus say that below
1,300 m a southern subtropical climate prevails with a mean annual temperature of 19.5-20.5°C,
allowing for a vegetation consisting mainly of grassy slopes with some thick shrubs and woods
growing on fertile reddish soil.** Here two to three harvests a year are possible, the main crops
being rice, wheat, temperate vegetables, temperate, and subtropical and even subtropical fruits,
sugarcane and tobacco. Elevations of up to 2,600 m generally have a typical subtropical climate
with average annual temperatures of 12-18°C with forests of Pinus yunnanensis and

sclerophyllous broadleaved forest growing on red soil.*

At least in the river valleys and the
south, two harvests are possible, with suitable crops being rice and other grains, while fruits and
vegetables are generally grown in cool and temperate areas. Between 2500 and 3000 m, with

northern subtropical and temperate humid climates, the average annual temperature is 8-11°C,

with a January mean of 2-3°C with a relatively long frost period, and a July mean of 13°C,

* The information presented here was compiled from Sichuan Zhibei 1980, Sichuan 1985, Jarvis and Clay-Poole
1992, Jarvis 1993, and Wang Sijing 1993.

% Other species except for different types of Pinus yunnanensis are hemlock (Tsuga spp.) deciduous oaks (Quercus
dentata var. oxyloba and Q. variabilis) and Betula albo-sinensis (Sichuan Zhibei 1980). Most of the sclerophyllous
taxa appear only on an elevation of over 2000 m, while the few stands found below are usually Cyclobalanopsis
glaucoides, Castanopsis orthacantha, Keteleeria evelyniana, Cunninghamia lanceolata, C. unicanaliculata and
members of the Leguminosae, Euphorbiaceae and Lauraceae (Jarvis and Clay-Poole 1992:341f.).
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transitional forest of hemlock (Tsuga dumosa) and deciduous oak (also called subtropical
evergreen conifer forest) grow on yellow-brown soil.*® The main crops are dry-land grains.
Between 3000 and 4000 m, where the mean annual temperatures range around 3.5°C, the
January temperatures are about -4°C, and those in July around 10°C. Here, the vegetation is
dominated by montane sclerophyllous evergreen broad-leaved forest and subalpine evergreen
conifer forest.*” Above 4000 m, where mean annual temperatures are around 0°C and mean July

temperatures below 7°C, the main vegetation are Rhododendron and shrub meadows.*®

11.5 Remarks on Biodiversity and Patterns of Endemism

The complex geography and climate patterns described above lead to a high biodiversity
in the area: it harbors almost half of the total plant species in China, among them many species
long extinct in other regions.*® The north-south orientation of the mountain ridges of the
Hengduanshan with its deep valleys with steep slope profiles eroded in by swiftly flowing rivers,
lead to a more moderate climate than common in other areas of similar latitude (Chaplin

2005:527). During the last glacial maximum (LGM), therefore even the high mountains of the

*® The main species at higher elevations are different types of hemlock (Tsuga forrestii, T. dumosa and T. chinensis.
T. dumosa), deciduous oaks (e.g. Quercus variabilis and Q. dentata var. oxyloba), larch (Larix potaninii),
Lithocarpus spp., Betula, other deciduous hardwoods (e.g. Acer, Juglans, Salix, Fraxinus and Pyrus), more rarely
Celtis bungeana and walnuts (Juglans), which have been planted up to 3400 m. At mid- and low-elevations it is
mainly Pinus, Lithocarpus spp., evergreen oaks (Quercus gilliana (1500 to 3100 m), Q. senescens (1900 to 3300 m),
Q. rehderiana (1500 to 4000 m), and Cyclobalanopsis glaucoides (1200 to 2500 m)), llex, Aralia, Alnus (Alnus
ferdinandii-coburgii (2000 - 2600 m) and A. cremastogyne (500-3000 m), Corylus (C. chinensis (2400 to 2700 m)
and C. ferox (1900 to 3600 m)), arboreal Rhododendron spp. different from those growing on higher elevation, and
appear mainly on north-facing slopes, but also Coriaria, Rhus, Ulmus, Carpinus, Corylopsis, Salix and Pterocarya,
accopanied by Schima, Myrica, Symplocos, Rosaceae, and Mallotus (Jarvis and Clay-Pole 1992:248)

" Here, montane evergreen oaks (Quercus rehderiana and Q. aquifolioides) and different kinds of high elevation
rhododendron species predominate (Sichuan Zhibei 1980). Other species are fir (Abies) and spruce (Picea).

“8 Other species are different kinds of rosaceous like Spiraea alpina, Rosa omeiensis and Docynia spp., as well as
Spiraea, Thalictrum, Rhamnaceae cf. Rhamnus and cf. Bercheria, Sabina, and herbs like Anaphalis flavescens,
Leontopodium spp., Anemone trullifolia var. linearis and Gentiana straminea. Above 4500 m, the surface cover
consists mainly herbs and grasses (Sichuan Zhibei 1980).

* The Gaoligong Mountains, a part of the Hengduanshan Mountain Range in Northwest Yunnan, for example has
been recognized as a World Heritage Site for its biodiversity (Chaplin 2005).
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Hengduanshan below 4,250 m were completely free of ice, making them a refuge for many plant
and animal species, as the fossil record and modern-day species diversity show (Frenzel,
Brauning, and Adamczyk 2003; Fan 2009:20; Zhang et al. 2009:713, Qiu, Fu, and Comes 2011).

The mountains of Southwest China have been designated as one of the 34 biodiversity
hotspots in the world (Franzel Brauning, and Adamczyk 2003; Xu and Wilkes 2004). By
definition, the area is thus rich in plant diversity and has a high degree of endemism.>® As has
become clear above, the complex topography and wide range of climatic conditions lead to a
wide variety of vegetation types. Furthermore, the physical barriers of the mountain ranges has
created a large number of distinctive mini-hotspots with very distinct flora and fauna each
harboring many endemic species, giving rise to the widest range of temperate vegetation
worldwide with over 12,000 species of vascular plants, representing 40% of all species in China,
3,500 of them endemic.®* Among them, old species extinct in other parts of the world, different
sub-species of the genera Rhododendron, Rhodiola, Kingdonia, and Circaeaster are rather
prominent, with more than a quarter of the world’s rhododendron species (230 different species)
being represented (Conservation International 2011). Rare herbs and medical plants can be found
mainly in the Hengduanshan Mountains, while 84 rare or endangered plant species belonging to

49 families and 84 genera can be found in northwestern Yunnan alone (Xu and Wilkes 2004).

* To be designated as a hotspot, an area must have at least 1,500 species of endemic plants, i.e. plants occurring
only in this area, but many places have much more. The mountains of Southwest China, encompassing an area of
262,446 km?with 20,996 km? of remaining vegetation, hold 12,000 plant species, 3,500 of them endemic, making
up 1.2 % of the world total of endemic species. Another important indicator is the percentage of endemic plants
compared to the total plant diversity of a place, which with about 29% is in a medium region (Madagascar and the
Indian Ocean Islands, for example, have 89% endemics). Endemic threatened fauna, on the other hand, is much
more limited, with only two species of endemic threatened birds, and 3 types of each endemic threatened mammals
and amphibians (Conservation International 2011).

*! Furthermore, over 20 genera of vascular plants, 100 kinds of ferns and 20 gymnosperms, and 2 plant families
(Circaeasteraceae and the monotypic Acanthochlamydaceae) are endemic, including about 100 endemic ferns and
20 endemic gymnosperms (Conservation International 2011)
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Over 600 bird species occur in the Southwestern Chinese mountains, although only one
of them is strictly endemic to the Hengduan mountains alone, but many of them are endemic to
Southwest China as a whole. Most noteworthy here is the rich variety of pheasants and related
species. Among mammals, different kinds of monkeys, antelope, and deer are important species
commonly living in Muli and adjoining areas but rare or extinct in other parts of the world.
Overall, there are more than 230 mammal species, five of them endemic, as well as over 90
reptile species as well as amphibians and fish, some of them endemic and threatened. Some of
these species have a very narrow distribution even within the Hengduan Mountains, appearing
only in a few separate refugia, which are not necessarily connected.* The complex topography
of the area thus provides a complex network of refugia and sub-refugia, leading to the high level
of genetic diversity that can be observed even today.

Due to the large number, isolated habitats formed by the fragmented topography, the
relatively young evolutionary history, and the low immigration of species, regions of high
elevation usually have a high degree of endemism. Nevertheless, in the Hengduan Mountain
Range the greatest degree of endemism is not always found at the highest elevations or in the
most remote areas, but "appear to be correlated with the evolutionary history and route of
dispersal of species along the elevational gradient” (Zhang et al 2009:712). According to
analyzes conducted by Zhang and his colleges, total and endemic species richness are highest at
middle elevations. This might be due to the fact that middle elevations were the point of
migration between high and low elevations in glacial and warm periods, allowing plants to come
into contact, devolve, become isolated, and even develop into new species, leading to explosive

speciation in the area (Wu 1988, Sun Hang 2002). The recent uplift of the Tibetan Plateau has

°2 One example that has been studied in greater detail is the large white-bellied rat Niviventer excelsior, a rodent
endemic to the Hengduan Mountains (Chen et al. 2010).
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influenced this patterns of endemism, building geological barriers to east-west migration and
leading to vibrant endemic speciation in the areas around it; furthermore, the north-south running
mountain ranges have served as a dispersal route for plants and animals (Yang et al. 2009).

Many of the species found in the Hengduan Mountains have a short evolutionary history,
leading to a very narrow range of distribution, some of them being restricted to a single
mountain.® Compared to the rest of China, the eastern fringe of the Tibetan Plateau, on which
the Liangshan area lies, has been called the "evolutionary front" because of its high number of
neoendemics, while paleoendemics are more common in the east (LOpez-Pujol et al.
2011:1270).>* Lépez-Pujol and his colleagues attribute this to the continuous uplift of the
Tibetan plateau since the late Neogene as compared to the tectonic stability of central and
northern China.

As many of these developments are recent by evolutionary standards, with major
landscape changes taking place throughout human history and even during the last few hundred
years, it is not possible to use the modern-day landscape as a proxy for research on human-
environment interaction in the past. In the following, I will therefore review the main results of

paleoecological research on Southwest China in general and the research area in particular.

11.6 Past Conditions: Paleoenvironmental Data and Indicators for Past Patterns of Land-Use

%% More than half of the species in the Hengduan Mountains, are restricted to this region (Sherman et al. 2007).

> paleoendemics are taxa that were formally more widespread, but due to Neogene and Quaternary, climatic
changes have survived only in a small part of their original distribution area. Neoendemics are taxa that have
recently come into existence and are only limited to one specific area because they did not have the opportunity to
spread beyond their region of origin, yet (Lopez-Pujol et al. 2011:1270). Lopez-Pujol and his colleagues have
identified northwestern Yunnan and Western Sichuan region as major centers of endemism with low occurrence of
palaeo- and high occurrence of neoendemics, southeastern Yunnan and southwestern and northeastern Guangxi as
major centers with high occurrence of palaeo- and medium occurrence of neoendemism, and northwestern Sichuan
and Gansu as minor center with medium amount of plaeo- and neoendemics (Lopez-Pujol et al. 2011:Table 1).
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The natural vegetation and past climate in the Liangshan area are not yet well understood.
For all of Southwest China, paleoenvironmental research is still in its infancy and centers mainly
on the pollen record and sediments of the lakes of central and western Yunnan and stalagmite
records from Guizhou. In recent years, much work has been done on ice cores and lake
sediments from the Tibetan plateau, which can furnish valuable information on world-wide
climate developments. Small-scale reconstruction of the paleoenvironment of sub-regions useful

for archaeological research, have been published on Lake Erhai V5 in Yunnan and for

Mianning, where lake sediment analyses have been conducted in the early 1990s. In recent years,
the Hengduan mountain range has also received much attention, with studies centering on
climate and vegetation change both in recent years and on a longer time-scale. The results of

these studies, as far as they are relevant to this dissertation, shall be summarized below.

11.6.1 Temperature Fluctuations and Climate Development

As far as climate developments are concerned, it is now generally agreed that the period
from 25,000-10,000 B.P. was cold and arid because of weaker summer and stronger winter
monsoons (Zhang et al 2004; Shen et al. 2005; Morrill et al. 2006; Dearing et al. 2008). While in
other parts of China the general warming started directly after the Last Glacial Maximum,
southwestern China does not seem to have been under the effect of the Younger Dryas (12,000-
11,000 B.P.) but remained cold and dry until about 10,000 B.P. (Jarvis 1993, Xiao et al 2010).
Only during the early Holocene (10,000-6,000 B.P.) did the southwest monsoon strengthen,
bringing wetter and warmer conditions during summer and winter, while from 6,000 B.P.

onwards, the southwest monsoon weakened again (Jarvis 2003, Shen et al. 2005, Morrill et al.
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2006, Dearing et al. 2006, Hodell et al. 1999).° Temperature fluctuations seem to have differed
significantly from region to region and even from season to season. Between 7,000 and 6,000
B.P. temperatures in South China were about 1°C higher than today, in North China it were
about 3°C, while on the Tibetan Plateau they were 4-5° higher than today, with the winter
temperature rise having been much greater than the annual average temperature (Shi et al. 1993).

Stalagmite records from Guizhou suggest a summer monsoon maximum at 7.7-5.8 ka
B.P., a summer monsoon weakening period at 5.8-3.8 ka, a weakened summer monsoon and high
amplitude of climate fluctuations at 3.8-0.15 ka (Cai et al 2001), and new strengthening of the
monsoon during the last 1,000 years, with an especially rapid increase from AD 1720 onwards
(He et al. 2005, Dykoski et al. 2005), as well as significant climate fluctuations between 3,800
and 1,500 B.P. (Cai et al. 2001, Wang et al. 2005). A number of cold events were identified at
10,910 B.P., 8,270 B.P. and 4,750 B.P., with a drop in temperature of 2-5°C (Qin et al. 2005),
and dry periods at 8,300, 7,200, 6,300, 5,500, 4,400, 2,700, 1,600 and 500 B.P. (Wang et al.
2005, Dykoski et al. 2005). These dry periods, however, are not clearly reproduced in adjacent
areas and might thus only be a local phenomenon (Dearing et al. 2008).

Studies on pollen data from the lakes on the Qinghai-Tibet plateau provide further
information on long-term climate developments (Thompson et al. 1990; Xu and Zhao 1997,
Yang, Brauning, and Shi 2003; Herzschuh et al. 2006; Yu et al 2006; Yang et al. 2010; Yan, Yu,
and Zhao 2011). Yang and his colleges have been able to identify six stages of development. I. a
warm and wet period (11.5 ka to 9.0 ka) corresponding to the onset of the Holocene; Il. an arid

period from 9.5 ka to 6.0 ka with two substages, first a decrease in temperature, tree species, and

% One of the main sources for this kind of information are lake levels, with lakes found near stream divides
furnishing the best information, as they often have restricted outlets and are thus very sensitive to precipitation (An
et al. 2000:747). Lake levels in Southwest China were generally high between 12,000 and 10,000 B.P. for 84% of
the lakes, only 56% had high water levels between 10,000 and 9,000 B.P., while since 9,000 B.P. intermediate lake
levels were dominant, with only a single lake having higher levels between 6,000-3,000 B.P. (An et al. 2000:747)
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elevation of tree line until 8.5 ka, and then a progressively warmer climate with rising tree lines;
I11. a colder period (6.0-5.3 ka) with dryer conditions; 1V. a temperate stage with wet climate
(5.3-4.0 ka); V. another arid period culminating at 1.2 ka (4.0-0.73 ka); VI. wetter climate but
low concentration of vegetation, probably due to human influence (Yang et al. 2010). Similar
studies of Qinghai lake sediments show a heightened monsoon around 10,000-7,000 B.P., a very
dense forest cover during the Holocene optimum at 7.5-4 ka B.P., which declined during the long
dry period in 4,200-2,300 B.P. (Yu 2005). A study of the central Zoige Basin by Zhao and his
colleges showed large-magnitude fluctuations over the last 3000 years, both locally and
regionally. The Holocene optimum was reached at 6.5-4.7 ka, i.e., much later than in other parts
of China, probably due to a combination of remnant ice sheets and other large-scale boundary
conditions (Zhao, Yu, and Zhao 2011). Similar observations of a delayed onset of the Holocene
were also made on the Diancang Massif (Yang et al. 2010). A study from Eastern Tibet shows a
somewhat different picture with a general warming at 11.5-8.2 B.P. and various cold events, the
biggest shift occurring at 6.2 B.P., with a general cooling after 5.5 B.P. (Yu et al 2006). The
Dunde ice core records, on the other hand, indicate an increase in temperatures throughout 4200-
850 B.P., but with a dip in temperatures around 1,800 B.P. (Thompson et al. 1990).

Evidence from lakes in Yunnan (i.e., Erhai, Xingyun Hua, Qilu Hu, and Dianchi) shows
that the Holocene optimum there was reached significantly earlier than on the Tibetan Plateau,
lasting from around 8,400 to at least 6,370 B.P. (Shen et al. 2006). A pollen-based temperature
reconstruction from Mount Luoji in Xichang covering the time between 11,000 and 1,500 B.P.
(Wang et al. 1990) indicates rising temperatures after 12,000 B.P., with a plateau from 6,000 B.P.
onwards, some decline after 4,000 B.P., and a slight increase after 2,000 B.P. (Dearing et al.

2008:10). The Holocene optimum thus reached a maximum at different times throughout China,
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occurring in southwest China already at 11,000 B.P., i.e. significantly earlier than elsewhere (An
et al. 2000: Figure 13).> This was probably due to the influence of the Indian summer monsoon,
which peaked around that time, while the rest of China was influenced by the gradual
southeastward shift of the East Asian summer monsoon, whose peak precipitation is usually used
to define the Holocene optimum elsewhere (An et al. 2000:745). Southwest China has therefore a
somewhat different climate regime and paleoenvironmental development than other parts of
China. The Guliya ice core and Tibetan lacustrine deposits furthermore show that climatic

variations in western China as a whole are much larger than those further east (He et al 2004: 64).

11.6.2 Evidence for Changes in Vegetation Cover

Besides large-scale differences between East and West, there are significant variations in
surface cover between different sub-regions of Southwest China itself, as the pollen profiles from
different lakes throughout the area show. So far, sediment analyses have been conducted at Lake
Shayema and Bog Yi in Mianning, Lake Hong, Dazhaizi, and Maomao at Luoji Mountain in
Xichang, Xihu, Dianchi, and Erhai in Yunnan, Caohai in Weining, Guizhou, and Lake Qinghai
in Qinghai Province, as well as various lakes on the Tibetan Plateau.

For Lake Dianchi in Kunming (1886 m), the most significant changes in Holocene
vegetation took place between 10,000 and 7,000 B.P. Before, montane conifers prevailed, with
Tsuga as a dominant element and a large variety of deciduous and humid evergreen broadleaved
trees, indicating less seasonality in precipitation than today (Sun et al. 1986, Lin et al. 1986,
Walker 1986). Montane conifers declined between 10,000 and 9,500 B.P., while between 9,500

and 8,000 B.P. Tsuga was replaced by evergreen oaks, showing increased temperatures in

% About 10,000-8000 B.P. in northeastern China, 10,000-7000 B.P. in north-central and northern east-central China,
ca. 7000-5000 B.P. in the middle and lower reaches of the Yangtze River, and ca. 3000 B.P. in southern China (An
et al. 2000:755).
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summer as well as winter, but still fairly even distribution of precipitation (Sun et al. 1986:467).
From 8,000 to 7,000 B.P. Pinus decreased, showing less spring droughts than before or after.
From 7,000 onwards, mesic deciduous broadleaved trees decreased, while from 4,000 B.P.
sclerophyllous taxa increased significantly, showing the onset of the seasonality of rainfall that is
in place today. The picture visible from Xihu, Eryuan, in northwestern Yunnan (1980 m), is
much less complex (Lin et al. 1986). Going back to 14,000 B.P., the lake sediments reflect a
mixture of high- and low-elevation deciduous trees until 10,500 B.P. with Tsuga being dominant,
followed by the complete extinction of deciduous oaks, while other mesic conifers became rare,
and pines and evergreen oaks dominated. Up to 7,500 B.P., pines increased at the expense of
evergreen oaks, and from 7,500 B.P. onwards the vegetation was already largely similar to today
with sclerophyllous broadleaved forest and a large percentage of pine trees (Lin et al. 1986).

The data from Lake Shayema (2400 m elevation) in Mianning indicates that from 11,000
to 9,100 B.P. the climate was cold and dry, as the dominating pollen of cold-tolerant species like
Abies, Betula, and deciduous oak show. > There is an increase in summer temperatures with the
southern monsoon penetrating earlier and further into southwest Sichuan from 10,000 onwards,
leading to a decline in Betula, the entrance of several deciduous broadleaved taxa, and the rapid
increase of Pinus, which was unimportant before. The forests at the time mainly consisted of
Abies and Betula like those of modern northwest Sichuan in areas where the original vegetation
is still preserved. From 9100 B.P., the warming climate and increased precipitation lead to an
abrupt decrease in deciduous oaks, while Tsuga and mesic deciduous species increased. There is
overall a great diversity of taxa otherwise known from warm temperate deciduous broadleaved

and evergreen subtropical forests in China. The first appearance of Tsuga and Cunninghamia

> The studies | am citing here are Jarvis 1931a, 1931b, Jarvis and Clay-Poole 1992, Jarvis and Liu 1993, Liu and
Wang 1984, Liu and Li 2011.
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show the onset of a more humid climate, with colder winters and warmer summers. From 7,800
to 4,000 B.P. spring-drought adapted sclerophyllous species increased, while mesic deciduous
plants declined, indicating that the precipitation became more seasonal while summer and winter
monsoons gradually weakened, especially after 5000 B.P. The overall decrease in total pollen
influx from 7800 B.P. onwards furthermore shows an abrupt lowering of lake levels.

From 5300 B.P., drought-tolerant evergreen-broadleaved sclerophylla began to replace
mesic deciduous taxa, indicating a moderate winter climate coupled with a dry period in spring
and early summer, as summer monsoon precipitation was decreasing. Tsuga was abundant in
middle Holocene due to the increased precipitation, but was decreased and supplanted by
Pseudotsuga and evergreen sclerophyllous taxa after 4800 B.P., showing the decrease in
precipitation during growing season (Liu and Wang 1984, Liu et al 1990; observed at Bog Yi).
This was thus the transition period from maximum warmth and increased precipitation to period
of strongly seasonal rainfall and decreased differences in summer and winter temperatures. From
4000 B.P. the system of dry and wet seasons was already rather similar to today. From 4000 to
1000 B.P., the pollen of sclerophyllous plants reached its greatest abundance; evergreen oaks had
the highest percentage, broad-leaved sclerophylla and mesic deciduous pollen taxa vanished
nearly completely, and Pseudotsuga was consistently high. Furthermore, the sclerophyllous taxa
diversified and dominated, indicating that the extreme seasonality of precipitation and mild
winter temperatures we can see today were firmly in place already around 4000 B.P., with rains
arriving later and with less water than before. Nevertheless, the drought-adapted taxa still

dominated until 1000 B.P.. From then onwards there is a rapid increase of signs of human
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disturbances in the range of plants®® as well as in the laminae of clay and sand resulting from hill
erosion probably due to deforestation. Crop plants such as Fagopyrum exculatum (buckwheat)
and Cannabis sativa show increased cultivation. Juglans pollen (walnut) reaches their highest
influx values, and pollen and spores of plants and weeds increase widely in abundance. Until
very recently, the local Yi population as well as other minority groups practiced slash ad burn
agriculture, with buckwheat and potatoes being their main crops, combined with hemp on lower
elevation, and the pollen of both buckwheat and hemp are visible in the pollen record from 1000
B.P. onwards, together with Plantago, which is a common disturbance taxa (Jarvis 1993a:334).
Bog Yi (2250), although only 20 km north of Lake Shayema, shows a somewhat different
picture in a much shorter chronology starting only from 6700 B.P. onwards. Similar to Lake
Shayema, in Bog Yi sclerophyllous broadleaved forest can be observed as well, but with a much
stronger dominance of Tsuga, replaced after 4,500 B.P. by Pseudotsuga and increase of
sclerophyllous taxa, which was caused by a decrease in precipitation during growing season (Liu
and Wang 1984, Liu and Lin 2011). The very distinct shift to drier, hotter conditions around
4000 B.P. observable at Lake Shayema cannot be seen at Bog Yi. Lake Yi, although adjacent to
Bog Yi, shows a slightly different picture. The overall sequence is largely similar with that of
Lake Shayema, but the decline of evergreen oak pollen at 7800-7500 B.P. obvious at Lake
Shayema, cannot be observed at Lake Yi. Jarvis proposes several difference explanations: 1.
Possibly the evergreen oaks did actually not decrease, but there was a local increase in pine
pollen at Lake Shayema; 2. Local changes in the sediment type influenced the picture; 3. There
might have been an actual local decrease in evergreen oaks at Lake Shayema but not at Lake Yi,

possibly induced by local fire disturbance; 4. The earlier abundance of evergreen oak pollen at

*8 There are rapid fluctuations in pollen-percentage for Pinus, Alnus, evergreen oaks, with an abrupt decrease in
Picea and Tsuga pollen. It is generally the removal of forest cover that also leads to an increase in Alnus, Artemisia,
Gramineae, Pteridium, Pteris, together with minimal amounts of Tsuga and Picea (Jarvis 1993a:334).
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Lake Shayema was predominantly from montane evergreen oaks, which — due to the lower
elevation — were not to be seen in the pollen profile of lake Yi (Jarvis 1993b). No matter which
the actual explanation might be, this significant difference even within a micro-area shows that
we can expect much local variation in surface cover even before the onset of human influence.

Pollen data from three lakes at Luoji Mountain, Xichang (3660-3800 m ), show a
different picture. The very long sequence at Lake Hong commences at 12,4000 B.P. with a
significant presence of pine, deciduous oaks, and some herbs of Artemisia, Gramineae, some
rhododendron directly around the lake, and a small amount of scattered Abies pollen probably
blown up from lower elevations, as Li and Liu suggest (Li and Liu 1988). Around 12,000 B.P.
the abrupt decrease of pine and oak, and the appearance of Abies rhododendron coupled with
rising tree lines show the onset of the Holocene. The transition to evergreen oaks with mesic
deciduous taxa with Tsuga and Abies happens earlier and more gradual than at Lake Shayema,
(10,000 B.P. to 7,600 B.P.). The vegetation then changes to sclerophyllous broadleaved taxa with
mesic conifers and mesic deciduous taxa; the simultaneous rise of the tree line indicates higher
temperatures. On Luojishan the vegetation remains the same until about 2,000 B.P., when the
tree line began to move to lower elevation together with a sharp drop in pollen concentration,
maybe due to unfavorable climate, maybe due to human activities or both.*®

In the Hengduan Mountains as a whole, the spreading of forests to higher elevations from
11,700 B.P. onward mark the beginning of the transition to a warmer climate (Kramer et al 2010).
The climate optimum here prevailed from 10,700 to 4,400 B.P. with a maximum monsoonal
strength reflected in open Abies/Betula forests around Lake Naleng, temperatures 2-3°C warmer

and a tree line 400-600 m higher than today. This development was disturbed by a few cold

% Unfortunately, the samples are not very securely dated, as overall only four radiocarbon dates were taken while
the other dates are extrapolated, making these results somewhat questionable.
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event, e.g. around 8,100-7,200 B.P. with temperatures 1-2°C lower than before and retreating
forests, and a further cold event around 6,000 B.P. The late Holocene cold reversal, however,
only set in around 4,400 B.P., and abruptly in some areas, with a significantly colder and drier
climate leading to severe droughts and retreating forests, and decrease of Betula and conifers,
which in some areas become replaced by subalpine rhododendron shrubs. Evidence from Lake
Naleng furthermore shows clear grazing indicators from 3,400 B.P. onward, leading Kramer and
her colleges to suggest that the rapid tree line shift may have been only partly due to climate
changes and partially caused by human activities (Kramer et al. 2010:37). Miehe and his colleges
attribute the forest retreats after 6,000 B.P. to human influence as well, suggesting that slashing
and burning was used in southern and southwestern Tibet to obtain good pasture land (Miehe et
al. 2006), but evidence for extensive fires during that phase is lacking (Kramer et al. 2010;
Kaiser 2009). At least during the late Holocene, various human factors did indeed accelerate the
forest retreat, which in turn may have influenced the strength of the monsoon, accelerating the

overall climate change and leading to the present-day pattern.

11.6.3 Evidence for Human Influence on the Environment

In Yunnan, clear evidence for human activity can be observed for much earlier periods.
First evidence for human impact around Lake Erhai can be seen around 6,370 B.P. with an early
phase of forest clearance visible from a replacement of Tsuga with some deciduous broad-leaved
trees and Abies/Picea on high altitude and evergreen broad-leaved trees with some needle-leaf
forest on the foot of the hills were replaces by secondary pine forest, which Shen Ji and his
colleges interpret as evidence for a sustained period of shifting agriculture (Shen et al. 2006).

Simultaneously, there was an increase in herbage pollen, the appearance of Graminae (Poaceae
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family), showing near-bank cultivation, and Plantaginaceae and Labiatae showing
stockbreeding, as well as weeds usually growing on wasteland. The trend towards cooler and
drier climate around 3,200 B.P. was additionally befinicial to pine trees, which are more drought-
and cold-resistant than other taxa previously dominating the area, and would soon have covered
previously cleared land that had become unfavorable for cultivation due to the cooler and drier
climate. Around 2,140 B.P., there was a rapid decrease of total pollen count, showing a decrease
in vegetation density due to more rapid deforestation, accompanied by an increase of Graminae,
indicating an intensification of agriculture, and coarse particles and carbonic ions showing
erosion and run-off into the lake. At the same time, heavy metal elements (Fe, Zn, Pb, Cu, Ni, Ti,
V) appear in the sediment record, with lead being especially high, reflecting early mining
activities starting of the large-scale immigration of Han population (Shen et al 2005:358, and
Figures 6-9). These processes accelerated after 1,100 B.P., with a rapid decline in Pinus and
increase in deciduous taxa (e.g. Betula, Ulmus, Juglans, Quercus), indicating intensification of
agriculture and early urbanization, a trend that continues until the present. With the Erhai
catchment area developing into an important center, large-scale immigration followed by
intensification in agriculture led to rapid gully erosion from 1,400 B.P. onward (Dearing 2008).
Nevertheless, for a long time settlements staid restricted to the piedmonts and people moved to
the basin only after the level of the Erhai Lake declined. During the Han and Jin dynasties,
settlements were mostly located at 2000-2200 m, in the Tang and Song, cities appeared at 2000-
2100 m, and only during the Yuan did people begin to settle below 1975 m, i.e. in the basin
around lake Erhai

For the area around Lhasa, strong human influence has been proven only from 4,600 B.P.

onward, with cereal pollen types occurring with a simultaneous decrease of Juniper, Cypressus
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and Prunus pollen, creating the desertic pasture land known today (Kaiser et al. 2009). As Miehe
and his colleagues have pointed out, the amount of annual precipitation and temperatures
indicate that the natural vegetation should be forest, and thus conclude that it was indeed human
activity more so than climate change that led to forest decline during the Holocene environment
of today might not actually be the natural land cover but the outcome of human activities like

forest clearing and agriculture (Miehe et al 2006, Kaiser et al. 2006).

Due to deforestation, throughout the whole area elevations below 2700 m are today
largely free of forest, and the mixed forests at 2700-3000 m are highly influenced by human
activities as well, especially due to forestry but also due to clearing for pasture.?® Only on high
mountains does considerable forest remain, especially in Muli, which is in large parts extremely
high in elevation with steep slopes, while more easily accessible parts have been protected since
the logging ban of 1997 has been put in place. Most of the area is thus very different today from

what it would have been like in prehistoric times.

11.6.4 Climatic Preconditions for and Indicators of Early Land-Use

In spite of all local variation, a few general trends in the development of climate and
surface cover within the research area become apparent. The climate would have been relatively
cold and dry before ca. 10,000 B.P. with Abies, Betula, and deciduous oak dominating the area,
especially at higher elevations. The Southwestern monsoon strengthened around 10,000-6,000
B.P. (maximum at 7,700-5,800 B.P.), leading to a warmer and wetter climate, veining again

between 5,800 and 3,800 B.P., followed by significant climatic fluctuations. The increase in

% |n the Hengduan mountains, timber used to be one of the main sources of income for local people and local
government tax revenue until a cutting ban was implemented by the government in the 1990s for watershed and
erosion protection (Fan 2009:25). Furthermore, forest fires - partially accidental, partially planned in the still
ongoing practice of swidden agriculture and general clearing for grazing land have diminished the forest resources.
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summer temperatures from 10,000 B.P. onward combined with cold winters and evenly
distributed rainfall resulted in an increased abundance and diversity of mesic deciduous taxa and
conifers, with evergreen oaks dominating until about 8,000 B.P.. The Holocene optimum
occurred at different times and with different intensity in different areas: from around 11,000 B.P.
in some parts of southwest China, from around 6,500 B.P. on the Tibetan Plateau, but overall
with much larger climate variations in western China than could be observed further east. During
this period, the climate became warmer and more humid, with maximal monsoonal strength and
thus seasonal precipitation, which lead to the rise of tree lines and increase in spring-drought
tolerant sclerophyllous taxa. The decrease of monsoonal intensity from 5,800 B.P. onward was
the onset of a general decline in temperatures during the late Holocene, leading to a decrease of
Tsuga and similar taxa, and an increase in trees tolerant to extreme rainfall seasonality. From
4,000-3,500 B.P., the seasonality of the rainfalls and the temperatures were similar to present-
day circumstances, but the vegetation patterns have changed much, mainly because of
deforestation, agricultural intensification, and other human influences, which furthermore
changed soil quality, lake levels, overall landscape patterns, and even the climate.®* These broad
trends were interrupted by several cold events and dry periods (e.g., the cooling events around
8,100-7,200 B.P., 6,000 B.P., and 3,200 B.P.), some of which may have been local.

The warmer and wetter climate during the Holocene optimum combined with a still
largely intact natural vegetation and no considerable damage through erosion combined with a
large variety in edible plants as well as animal population would have provided favorable
preconditions for a hunting and gathering life-style at higher altitudes than today. The fertile

soils in the river valleys and around the many lakes as well as on flat plateaus would have

8 For further information on developments from the Han period onward, see Dearing 2008, He and Zhang 2005,
Dearing et al 2007, Elvin et al 2002, Liu et al 1986.
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provided good ground for agricultural fields, especially after the reduction in forest cover during
the late Holocene. The fertile but relatively thin forest soils and the small patches of only mildly
sloped ground at higher altitudes would have been good areas for swidden agriculture, as it has
been practiced in the area until fairly recently, albeit probably not at as high altitudes as it would
have been possible during the Holocene optimum. The pollen data indicate the exploitation of
locally naturally occurring nuts and fruit as well as buckwheat and hemp at least from 1,000 B.P.
onward. Neither plant remains nor faunal data have been systematically collected from
archaeological sites of the Liangshan region, but charred remains of rice have been retrieved
from grave M1 at Xichang Bahe Baozi, which probably dates to the Warring States period, and a
piece of dried clay with impressions of rice straw was found in pit H4 at Huili Dongzui, a site
dating to the pre-Qin period. Carbonized rice grains have also been found at the site of Dadunzi

KIHF in Yuanmou JTifE (~3,200 B.P.), which is located only slightly south of the research area

(Yunnansheng Bowuguan 1977). Today, rice agriculture, both in wet and dry-land form, are
practiced in parts of the research area, mainly in its southern expanses and the Anning River
Valley, but the past subsistence practices are still largely unclear.

The only site from a region immediately adjacent to the research area that has yielded

large amounts of paleobotanical data, is the site of Haimenkou, in Jianchuan, Yunnan Z g )1|
#F9 10 (Yunnansheng, Dalizhen, and Jianchuanxian 2009a and 2009b; d’Alpoim Guedes 2013).

The site also held large amounts of faunal remains, but these have not been analyzed yet. The
paleobotanical data found in layer 3 to 10 comprises mainly rice, foxtail and broomcorn millet,
wheat, buckwheat, barley, soybean, cannabis, soybean, and Chenopodium in varying proportions
(Jin 2012, d'Alpoim Guedes 2013). In the earliest layers (10 and 9, 1600-1400 BC), only rice and

foxtail millet were found, with layer 10 containing only rice and layer 9 mainly foxtail millet; in
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layer 8 small amounts of wheat are combined with about even proportions of millet and rice; in
layer 7, 6, and 5 (1400-1100 BC), rice decreased significantly while wheat increased; in layer 4
(~800 BC), rice vanished nearly completely and millet was reduced as well, while now wheat
increasingly dominates, making up over 90% of the assemblage in layer 3. Buckwheat and barley
appear from layer 8 onward, but in small proportions. Chenopodium increases from layer 7
onward, but decreases sharply in layer 5.

Interestingly, according to an analysis of growing degree days and risk of crop failure for
different kinds of plants in Southwest China according to modern-day climate conditions
conducted by Jade D'Alpoim Guedes (2013), Haimenkou is outside of the range of rice
cultivation at least for Oryza japonica, with a considerable risk of crop failure. D’Alpoim
Guedes (2013) argues that rice was soon abandoned as a crop in favor of foxtail millet with its
shorter growing season and tolerance of colder and drier climates, finally being replaced by
wheat, whose winter varieties are still common crops in the area. Nevertheless, today the steep
mountain slopes of Yunnan are known for their irrigated rice terraces, which have transformed
the landscape considerably. This was mainly possible because of the later introduction of
varieties of rice with lower growing degree days (i.e., O.Indica, temperate varieties of O.
japonica, Champa rice) and extensive irrigation. The weed flora at Haimenkou and other
prehistoric sites in Southwest China indicates that rice cultivated in thia area was of wetland
variety (d'Alpoim Guedes 2013), which requires large stretches of flat land, availability of large
amounts of water, and considerable labor investment, limiting such fields to wide river valleys
and lake areas, which are rare in the research area. It is therefore likely, that dry field cultivation

in a slash-and-burn economy as it has been practiced by the Yi until fairly recently and can still

86



be found in Southeast Asia, was the more common mode of rice planting. T (Spencer 1966,
Pelzer 1978, Kunstadter et al. 1978).

Judging by growing degree days and risk of failure, the northwestern part of the research
area is not suitable for planting temperate or tropical varieties of O. Japonica, and much of the
Southwest and North would only have been suitable during the Holocene optimum but not
during colder phases (Figures 2.32-2.33). Rainfed fields require an annual rainfall of at least 800-
1000 mm (Yoshida 1981), which makes most of the western part as well as the South and
Northeast unsuitable for such fields. Only the area of Xichang, Dechang, Puge, and parts of Huili
would therefore have been very suitable for rice cultivation, while foxtail millet could have been
grown without any difficulties throughout the whole research area (Figures 2.34-2.35).

Millet requires relatively high temperatures, but has a very short growing season, and can
grow in dry climates and fairly high altitudes as they characterize much of the research area.
Buckwheat has a very short growing season as well, can withstand dry climates, and grows well
on poor soils, making it an ideal and widely used crop in the mountains of the Liangshan area
(Gardner, Pearce, and Mitchell 1985). Barley and wheat have an even higher tolerance to frost
than millet, ripen faster and at lower temperatures, and can withstand droughts after germination
(Gardner, Pearce, and Mitchell 1985). Barley has a growing season of only 60-100 days and can
withstand frost fairly well, while wheat can bear even lower temperatures, especially in its spring
variety that can be grown even on the Tibetan Plateau (Figures 2.36-2.39). Nevertheless, in these
marginal environments agriculture would have been a risky affair, which was probably met with
a combination of trial-and-error planting of new crops and diversification as can be seen at the

site of Haimenkou (Jin 2012, d'Alpoim Guedes 2013).%

%2 For an overview of the ethnographic and historical literature on agricultural risk management and a discussion of
the two main approaches to managing risk see Marston 2011.
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So far, very little research has been done on early animal exploitation and hunter-gatherer
economies in Southwest China. Paleolithic sites have mainly been reported from Guizhou and
parts of Yunnan, but research on subsistence practices at these sites is lacking (Song Shikun
2000; Yang, Wan, and Hu 2009). The analysis of the faunal assemblage from Tangzigou in

Baoshan, Yunnan Z w544 £ L3 17~ (8-7,000 B.P.) indicates a hunter-gatherer butchery site,

with hunting activities concentrating on small (56% of all large mammals) and large Cervidae
(24%), and large Bovidae (205%) (Jin 2010). There is no mark extraction or other processes of
resource intensification indicates the lack of resource stress, which is usually seen as a precursor
to the subsistence shift from hunting and gathering to farming (Outram 2001). As most evidence
for a sedentary life style with agricultural subsistence from the area occurs only after 4,000 B.P.
(Higham 2002), Tangzigou might just date to early for any such indicators. It is interesting to
note, however, that resources seem to have been ample at least during this early period.

The many small ecological niches of the Hengduan Mountain range with its ecological
diversity provide a variety of different resources that could be exploited by hunting and gathering
without much need for a shift to large-scale agriculture. Furthermore, relying on a variety of
different resources instead of one or two major crops would have minimized the risk of crop
failure that the highly varied and in some areas relatively harsh environment would have
presented. Even today, a large variety of different crops is grown side by side in small fields
especially in the mountainous areas of Southwest Sichuan and northern Yunnan.®® Overall,
subsistence practices in the past probably did not only vary significantly throughout the area but
a variety of different subsistence practices might have been combined at the same site. This will

have to be kept in mind when analyzing the settlement material from the research area.

% personal observation throughout the Liangshan area, especially in Muli. Similar observations have been made by
Meadow around Haimenkou as cited in d'Alpoim Guedes 2013.
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1.7 Summary: General Trends and Geo-Climatic Sub-Regions

From this description of the geo-climatic preconditions of the Liangshan area, it becomes
apparent that past and present conditions of geography and climate vary greatly not only from
North to South and East to West, but also between mountain tops and river valleys. The peculiar
vertical ecological zonation prevailing throughout the Hengduan Mountain chain produce a
complex environment. While at the mountain tops alpine meadows prevail, the valleys can be
temperate or even tropical. Due to the complex geology and topography, there is a great variety
in soil types and vegetations even within one region. This places very different environments in
immediate proximity to each other that require various forms of human adaptation and therefore
might induce different life ways, economically as well as culturally speaking.

In spite of the high local diversity, there are general differences between various parts of
the Liangshan area. The downward slope in altitude from northwest to southeast coupled with
the deep Anning river valley in its middle, divides the Liangshan area into five main climato-
geographical zones: the high mountains with their alpine-steppe climate in the Northwest, the
more moderate mountains of the Northeast with their continental climate, the Anning river valley
with its temperate climate, the low mountains of the temperate-subtropical Southeast, and the

subtropical low-altitude areas of the Southwest. Below, each of them is introduced in turn.

11.7.1 The Northwest
The Northwest, comprising Muli, Yanyuan, and the northern and western parts of
Mianning, is dominated by towering north-south oriented mountain ranges of 3,500-5,959 m,

which are intersected by a multitude of narrow river valleys cutting deep ridges into the
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landscape. The steep slopes make the area prone to landslides and not easy traversable. At
elevations of over 4,000 m, alpine cold desert and shrub meadow prevail, allowing only for a use
as pastureland. At lower levels, especially Muli is densely forested, making it the foremost
timber source of Sichuan. At 3,000-3,500 m, some of the forest has already been cleared away,
leaving a very weathered and acidic reddish podzolic soil not very suitable for agriculture. Below
3,000 m, the deforestation process is even more advanced, leaving a poor yellowish mountain
soil with only a few patches of more fertile lateritic soils in the river valleys supporting wheat
and other crops. Flat arable land is sparse® and mainly concentrated in the river valleys and
especially in the depression of Yanyuan, which also has a more favorable climate, with cool
summers, mild winters, and the largest amount of sunshine hours and sun intensity in the whole
Liangshan area. Above 2,500 m , temperate climate brings cool, rainy summers, six months of
heavy frost and snow, while some peaks remain snow-covered all year around. With around
8000 mm / year, the average annual rain fall in the overall area is lower than in the Anning river
valley, but still with well-marked rain- and dry-seasons. The main resources the mountains
provide are timber, medical plants, and rare species; the lower southern areas of Yanyuan are not
only favorable for agriculture but also rich in mineral resources (e.g., coal, iron ore, copper,

granite, gold), and used to be the Liangshan area’s main resource of the salt that gave it its name.

11.7.2 The Northeast
The northeastern counties with Zhaojue in their center are dominated by high mountain
ranges as well, but they are significantly lower than those in the west, averaging around 2000-

2500 m They nevertheless run in North-South direction and are dissected by narrow river

% Level ground only makes up below 0.2 % of the area of Muli.
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valleys. The highest peaks rise to 3,300-4,300 m, and are mainly barren or used as pasturelands.
The reddish mountain soils on elevations of 2,500-3,300 m nourish some remainders of fir and
spruce forests, which at lower elevations are mixed with Yunnan pine and oak. Due to large-
scale logging, especially the hillsides around the Zhaojue plain are largely deforested and heavily
eroded; the acidic yellow-reddish soils have lost most of their fertility and can only support
hardy coarse crops like barley and potato. In the southern river valleys with an elevation below
1000 m, fertile patches of reddish-purple soil allow for cultivating wheat, maize, and vegetables,
but flat arable land is very limited.

Given the wide range of elevation, the climate varies highly within a fairly small space.
The northern mountains experience long periods of heavy frost and temperatures that hardly ever
reach 20°C even in the summer, but the lower river valleys especially further south have a mild
temperate climate with temperatures that hardly ever drop below the freezing point. Overall, the
northeast has the lowest amount and intensity of sunshine in the whole Liangshan area, but even
here there are exceptions. Parts of Puge, for example, experience over 2000 hours of sunshine
per year, a wide range of temperatures between 1°C and over 30°C, and a higher precipitation
than the average 800-1000 mm. Overall, the northeast has nevertheless a relatively high number
of rain days with less well-marked dry- and rain-seasons than can be observed further south.
Besides timber, the Northeast is also very rich in mineral resources, mainly copper, iron, zinc,

limestone, dolomite, gypsum, silver, and a number of other metallic- and non-metallic deposits.

11.7.3 The Anning River Valley
The valley formed by the Anning river and its tributaries is the largest mountain plain in

the area and the second largest in Sichuan. In its upper reaches, the river flows in a very narrow
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delta at high elevation starting from over 4,000 m at its source, through the wide plain around
Xichang at an altitude of around 1,500 m, to below 800 m in Panzhihua. At its widest point

around Jingjiu & A, the river valley measures around 11 km, with an average of 6-7 km, while

the riverbed can be as wide as 1 km but is much narrower at its upper reaches. Over time, the
riverbed has moved gradually west, altering the geography and the archaeological record
significantly. Being the main agricultural strip of the Liangshan area, the landscape in this plain
has also heavily been transformed by human hands, and nowadays only secondary and tertiary
vegetation of agricultural crops, low scrubs, and some deciduous trees can be seen. Rich purple
soils are widely distributed and can bear up to two crops of rice a year. The most fertile patches
of earth are located east of the Yalongjiang around Xichang, and the temperate climate with
marked but mild wet and dry seasons, warm winters, mild summers, a high sunshine intensity
and abundant rain, allow for a large variety of produce. The main mineral resources are hematite,
iron, copper, limestone, and kaolin, but they are mainly to be found in the lower reaches of the

river, while the actual riches of the area lie in its fertile soil and favorable climate.

11.7.4 The Southeast

The Southeast comprises the counties of Huili, Huidong, and Ningnan. Towards the north,
still mountains prevail, and the difference in elevation between mountain peaks and river valleys
is rather marked, raging from over 3,000 m to below 900 m. The river valleys are wider than in
the north, developing into wide planes towards the south, while high mountains separate the area
from the Anning river valley as well as from the Northeast. Only Ningnan is closely connected
with Puge, but its river valleys lie at a much lower altitude and also belong to a different,

subtropical climate zone. The difference between the Northeast and the Southeast is thus more
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one in climate and average elevation than one in general geomorphology. The southern reaches
are temperate-subtropical with short mild winters largely without frost, and warm but mild
summers. Amount and intensity of sunshine as well as rain are similar to the Anning river valley,

but with even more well-marked rain- and dry-season.

11.7.5 The Southwest

The Southwest consists of Panzhihua and the adjacent counties of Yunnan, with
Panzhihua being significantly lower in elevation than the areas further south and thus also
significantly warmer. Overall, the altitude mainly lies between 600 and 900 m, with only a few
peaks in the north rising significantly higher. The climate is subtropical with warm, frost-free
winters and summer temperatures regularly rising over 40°C. With 2300-2700 hours of annual
sunshine and very intense radiation, Panzhihua is thus the hottest place in Sichuan and also one
of the driest, with an annual precipitation of ~800 mm and well-marked dry- and rain-seasons.

Throughout the whole south, the relatively flat land of the river valleys is dominated by
fertile purple and reddish soils that allow for a wide range of crops. Additionally, the whole
south, is very rich in natural resources, with copper, zinc, iron, titanium, silver, barite, marble,

asbestos, graphite, limestone, and gold being found throughout most of the area.

11.7.6 Conclusion

Overall, arable land is very unevenly distributed throughout the research area and climate
and vegetation vary greatly between and within the sub-regions identified above. Past climate
changes would likewise have had varying effects in the different areas, which at the current state

of research cannot be adequately assessed. Nevertheless, it is reasonable to assume that the main
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centers of early agriculture and settlement would have been the fertile Anning River Valley,
possibly the Yanyuan basin, the flat areas of Huili, Huidong, and Yongsheng, and to a lesser
extent also the river valleys in Zhaojue. Rice agriculture was presumably restricted mainly to the
middle and southern parts of the Anning River Valley as well as other flat expanses of land in the
South and the East. Medium-level forested mountain slopes throughout the area would have
provided good ground for hunting and foraging strategies, especially considering the great
species richness characterizing the area, which also includes different kinds of edible nuts.
Pastoralism would have been an option for example in the mountainous Northwest, but mixed
forms of economy with potentially semi-permanent settlements or seasonal migration would
have been possible as well. As the recent history of Yi economic practices and many present-day
groups in Yunnan and throughout Southeast Asia show, slash-and-burn agriculture is a very
common form of adaptation to mountainous tropical and subtropical regions. This form of
subsistence goes along with frequent changes of settlement location, oftentimes leaving only
superficial traces in the archaeological record, which can be hard to detect.

Further factors to keep in mind are the vast erosion problems especially in the
northeastern mountains, and the shifting river courses, which might have destroyed sites or at
least give a faulty impression as to the original distance between settlements and rivers.
Furthermore, paleoecological research is still lacking, and the studies conducted so far indicate
that significant changes in vegetation and soil quality took place, partially due to climate changes,
partially due to human influences,. Indeed, even the present-day complex pattern of soils,
vegetation covers, and microclimates is not well researched yet. Inferences on human-
environment interaction in the past therefore have to be drawn very carefully and might have to

be revised once more paleoecological information is available.
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Nevertheless, the very particular environment is such an important variable in the
development of local culture groups and can thus not be disregarded. Furthermore, the
distribution of various natural resources, have to be kept in mind and evaluated in relation to site
location and exchange networks. Given the great variety of soils and surface covers, the small-
scale variation, and the lack of detailed research and adequate maps, spatial analyses using GIS
or other tools can therefore not be applied in an automated manner over the whole area but will
have to be checked on a case-by-case basis for every location in question. This problem will be
discussed in greater detail in Chapter VII in connection with spatial analyses. Given the lack of
paleobotanical data and the fairly imprecise soil maps, the range of tools and ceramics found in
the archaeological assemblage are a very important indicator as to the kind of subsistence
practiced at a given site. As a first step, below | will therefore describe and categorize the range
of objects retrieved from sites in the research area, paying particular attention to questions of
function as well as raw material, which both connect the material back to their natural

surroundings.
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111. Systematic Description of the Source Material: Object Typologies

In the following, I shall describe the source material of this study, starting from the
micro-level of objects, then widening the scope to the intermediate level of sites and features,
and finally turning to the macro-level of inter-regional contact networks. Both objects and sites
must be organized in a systematic manner before a general overview as well as specific analyses
are possible. As a first step, therefore, I shall turn towards some theoretical and methodological
issues in the study of classification and typology.

As K.C. Chang wrote in 1967: “It is reasonable to estimate that 80 or 90 percent of an
archaeologist’s time and energy is spent in classifying his material, the remaining 10 or 20
percent being consumed in doing something intelligent and useful with the resultant categories”
(Chang 1967a:71). Absorbed in masses of data, one easily forgets that classification is not an end
in itself, but only the first step in a three-part process: it situates the material in time and space in
order to provide a basis for inferences on past human behavior. What kind of human behavior
will be the focus of a given study largely depends on the nature of the material at hand, but also
on the preferences of the individual archaeologist. To ensure that the time consumed in
classificatory work is well spent, we must therefore first clearly state the aim and underlying
assumptions of our typologies and make clear their potential as well as their limitations. Only
then does it become possible to arrange our material in a meaningful way. Throughout the whole
process, we have to remain aware that the natural incompleteness of the archaeological material
make every type "a tentative, hypothetical class to be re-examined, corrected, and amplified from
time to time, as evidence accumulates", as Rice has pointed out in connection with ceramic
classification (Rice 1987 [2005]:316). However, typologies are often presented without much

information on how exactly they were devised, so that it becomes hard to identify possible weak
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points or strengths. In order to maximize the transparency of the results of the present study, I
will therefore describe in great detail the underlying reasons for my classifications, as well as the
procedures through which the classifications were arrived at. In doing so, it is my aim to make a
methodological contribution: I intend to show one possible way in which a complex and
heterogeneous archaeological assemblage such as the one under discussion can be ordered and
analyzed systematically and thereby be transformed into a basis for valid inferences on past

human behavior.

I11.1 Classification and Typology: Theoretical and Methodological Considerations

Typology and classification have been at the core of archaeology since its beginnings as
an academic discipline. The large amount of material usually found in excavations requires some
kind of organization before it can be used in scientific analysis. It is generally agreed that
classification is the organizing of a complete set of phenomena into groups or categories
according to their similarities and dissimilarities." A typology is a special kind of systematic
classification that divides a group of phenomena into discrete types according to their common
characteristics.” Unlike taxonomies, which are hierarchical and monothetic in nature, typologies
can be polythetic, i.e., they identify types on the basis of an overall set of variables and attributes,
of which each of their constituent types has to possess a sufficient number but not any one of
them in particular. By contrast, in a monothetic classification every phenomenon classified must
exhibit a fixed set of attributes to be assigned to one specific type. Commonly, in an

archaeological classification, the main types are monothetically defined, while subtypes or

! e.g. Sokal 1974:1116, Adams and Adams 1991: throughout, but esp. 55 and 333; Read 2007:19ff.

2 As Adams and Adams (1991:366) put it, "types differ from classes more generally in that they must always be
mutually exclusive", i.e. "each entity can be a member of one and only one type."
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varieties can by polythetic in nature.® Single entities are not types but instantiations of types,
which are idealized and simplified forms consisting of a patterned combination of the most
significant attributes observable on individual entities.*

Although the necessity for typologies and classification in archaeology is widely accepted,
there are major disagreements on their nature and significance. While some scholars hold that
typologies are arbitrarily imposed by the researcher and only a means of ordering the material
(e.g. Brew 1946, Dunnell 1984), others believe that we can actually discover culturally salient
types that tell us about the underlying conceptual system of the artisans (e.g. Rouse 1960, Read
2007). This discussion on the “emic” vs. “etic” significance of typologies was the essence of the
Ford-Spaulding debate in the 1950s, in which Albert Spaulding (1953) claimed that the aim of
classification in archaeology should be the discovery of attributes relevant to the makers, while
James Ford (1954) held that it was impossible to attain such an emic perspective. Spaulding
emphasized that each project needed its own classification system and that statistical techniques
were the most useful tool to discover recurring combinations of attributes that had been
important to the makers and users of the objects under analysis. Ford argued, in contrast, that
archaeological cultures were an arbitrary construct and that statistical analysis could never
reliably discover the patterns of thought in the minds of the ancients, as cultural change was not
regular and gradual but prone to jumps and unpredictable factors. Spaulding (1954) replied that
he had not claimed that statistical tests would automatically produce emic types but just
significant clusters of attributes that then had to be interpreted by the archaeologist in a three-

level scheme of types, only the last of which would finally show functional types. In reality, the

3 For an extensive discussion see Read 2007:134f.

* Very similar definitions to this have been proposed e.g. by Chang (1967a:79) Rouse (1972:48 and 300), Adams
and Adams (1991:370), and Read (2007: 150).
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two scholars were talking past each other as they had very different aims in mind: Spaulding
wanted to discover patterns of co-variation of attributes that would help him to understand a
particular past group, while Ford concentrated on continuous variation over space and time that
would help him to establish a spatial-temporal framework for his area of research.’ In pointing
this out, Willey and Phillips argued that the two positions were not completely antagonistic.
They held that all archaeological types were "likely to possess some degree of correspondence”
to past norms of how to make a specific artifact, and that increasing the correspondence between
etic and emic types "must be the constant aim of typology" (Willey and Phillips 1958:13).
Nevertheless, the debate between the emic and etic interpretations of classification
systems continues until today, partially because these terms are interpreted differently by
different scholars. Adams and Adams, for example, define emic types as reflecting the "mind-set
of makers and users," and criticize the search for such types as an unattainable goal (1991:283).
Read, on the other hand, argues that emic means "culturally salient" (2007:74), i.e. reflecting
"shared notions of what constituted appropriate morphological form" (2007:249). K.C. Chang
made a similar point already in 1967, arguing that typologies should aim at trying to find those
categories that "approximate the natives' own thinking about how the physical world is to be
classified, consciously or unconsciously, explicitly or implicitly, within which framework they
accordingly act" (1967a:78, emphasis added), which is not the same as trying to replicate the
classification system that past people may have used.® As Chang showed, there are a large

number of possible and equally valid ways of classifying any given assemblage, one or several of

5 For further discussions see Ewen 2003:69-71 and Read 2007:57-62.

® There is a subtle difference between the statements by Chang and Read quoted here: Chang refers to the natives'
classification of objects that are already, while Read and also Rouse are discussing conceptualizations involved in
the production of the objects. However, they both agree that the goal should not be to determine the classification
system used in the past, but to find out about the kinds of distinctions they acted on, be it on existing objects or
processes producing these objects (personal communication Dwight Read).
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which might have been originally employed by its users, though this could only be ascertained
with the help of historical or ethnographic sources.’ As research on so-called folk classifications
has shown, the definition and nomenclature for different objects can vary from artisan to artisan
and from user to user; even if recoverable, the classifications in use in a given society at any
given time are therefore neither likely to be systematic nor necessarily helpful for research into
any underlying social structures or behavioral patterns (e.g. Kempton 1981). A case in point is K.
C. Chang’s comparison between the standard archaeological classification for Chinese bronzes
and the terminology used in the inscriptions on the vessels themselves. Chang shows the former
to be very systematic and fine-grained, while the latter is much more coarse and self-
contradictory (Zhang Guangzhi 1986). Trying to enter the heads of ancient people through the
classification of artifacts therefore seems to be neither an achievable nor a useful task.

It does not follow, however, that all archaeological typologies are arbitrary. After all,
objects have undeniable physical properties that are the basis as well as the control for any
typology. Furthermore, as artifacts are the outcome of actions in the past, object forms and
features should allow for inferences on past human behavior. I therefore agree with K.C. Chang
that culturally meaningful typologies can be constructed based on physically observable
differences, simply because that was also how past humans discriminated among them
(1967b:228). Although we will never be able to know or understand the actual thoughts of
ancient people, it is nevertheless possible to use typologies as "an organizational tool which will
enable the investigator to group specimens into bodies which have demonstrable historical

meaning in terms of behavior patterns," in the words of Krieger’s (1944:272) definition of the

7K.C. Chang illustrates this by giving different possible classification schemes for US coins and comparing them
with the actual, popular classification system. One of the several classifications he makes according to physical
properties turns out to be the same as the one that is actually used, but he could not judge this from the objects alone
(Chang 1967a:76-85).
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purpose of classification in archaeology. Thus, classifications are useful and necessary tools for
ordering material remains and for conducting further analyses on them.

The problem remains that a large number of possible typologies are attainable solely from
the physical properties of the entities under analysis. This perplexing phenomenon is largely due
to the complex nature of artifacts, whose final form, function, and place of deposition are
influenced by a large number of different factors ranging from material constraints and practical
considerations of usability and labor expense to group-specific or culture-specific expectations as
well as the personal abilities and decisions on the part of the artisan. To expect one single
typology to reflect all of these aspects is not realistic. Depending on the aim of the analysis, the
material can be arranged in different ways, each highlighting the morphological features relevant
to a given study.

But how are we supposed to know which variables are going to be of importance in
answering a particular question? One possible answer is the so-called chaine opératoire approach,
which reconstructs the production process for an object or a class of objects from raw material
acquisition to discard, taking into account material preconditions as well as cultural and mental
processes.® This approach has mainly been used in the classification of stone tools, as lithic
material is worked in a purely reductionist technique that is very much preconditioned by the

material used and can be easily reconstructed from the objects themselves, supported by

¥ The term chaine opératoire, sometimes translated as ' operational sequence, was first coined by the French
archaeologist André Leroi-Gourhan in 1966, and can be defined as reconstructing "the different stages of tool
production from the acquisition of raw material to the final abandonment of the desired and/or used objects. By
reconstructing the operational sequence we reveal the choices made by ... humans" (Bar-Yosef et. al. 1992, 511).
However, this approach does not limit itself to technical aspects only, but tries "to describe and understand all
cultural transformations that a raw material had to go through" including all "actions and mental processes required
in the manufacture", maintenance, and discard (Sellet 1993:106), and can therefore serve to identify aspects under
the control of the artisan as opposed to those determined by the nature of the raw material.
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observations from practical experiments and the ethnographic record.” Nevertheless, the chaine
opératoire approach can be helpful also for other kinds of objects because, as von Falkenhausen
following Kubler has pointed out, every step taken in the production process of any object
“prefigures and at the same time limits the next” (Falkenhausen 1993:192. ' Furthermore,
awareness of the technical constraints in the production as well as in usage of different kinds of
objects can help one distinguish between those aspects predetermined by the nature of the raw
material as opposed to those under control of the artisan. However, even after determining this
"functional design space," as Read calls it (2007:229), we still have to find a way to identify
which attributes and types are culturally salient. Read suggests turning to quantitative variables:
An artisan might have specific dimensions for projectile points in mind, but will not be able to
match them exactly with every object he produces. Instead, these measurements will vary
slightly around a specific, "ideal" value that can be ascertained in a comparative way from the
aggregate of the whole assemblage.

The problem remains that such an ideal value might reflect technical, practical, or
culturally driven choices, or a combination of those factors. Read suggests distinguishing
between functional, isochrestic, truncated, and neutral traits, and translates them into different
expected patterns of frequency distributions: He argues that a functional trait can be expected to
be reflected in an unimodal frequency distribution, an isochrestic or stylistic trait would result in
a multi-modal distribution indicates, which is culturally learned, while an uneven distribution,

possibly limited to a certain range, indicating technical constraints or limits of the artisan's skills

’ Such and approach was taken for example by Leng Jian and Charles L. Shannon in their research on the
development of Early Paleolithic typologies in China and India (Leng and Shannon 2000).

' Von Falkenhausen bases this idea on Georg Kubler, who stated in connection with the fine arts: “The artist is not
a free agent obeying only his own will. His situation is rigidly bound by a chain of prior events. The chian is
invisible to him, and it limits his mootion ... . ... his decision is not a free one: it is dictated by prior event of which
he sensen only dimly and indirectly the overpowering urgency, and by his own congenial puculiarities of
temperament” (Kubler 1962:50).
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or preferences, is the marker of a truncated or neutral trait (Read 2007:271-279). Although this
may seem to be a straight-forward solution to answering the question of cultural saliency, the
case is hardly as simple, as Read points out when warning that "separating individual individual
intentionality from intentionality arising through shared concepts may depend on criteria other
than the pattern of values in the histogram" (2007:213).

Indeed, the shape of a given artifact is determined by a large number of different factors,
and a unimodal distribution might just as well show functional as culture-specific or personal
aspects, depending on the range of material within which the artifact is observed, i.e. whether it
is considered as part of an assemblage containing material from several cultures or social groups,
from one culture, from a single village, or even only one workshop. The same holds true for
value distributions with no apparent regularity that might be due to a conflation of a large
number of very different assemblages or types, or a sign of an artisan-dependent variable.
Furthermore, even functional traits can be bi-modally distributed — a short and squat knife, for
instance, has other functions than a long and thin knife. This difference could simultaneously
serve as cultural or social markers, distinguishing those people that use short knives from those
that have long knives. Additionally, many different variables are interconnected and limit each
other: A certain base width for a projectile point requires a certain minimum length if the object
is to serve its intended function. Thus, not all variables are independent, which is a matter of
great significance in statistical evaluations. Statistical analyses therefore cannot be applied
unequivocally over all objects and measurements, but have to be preceded and accompanied by
qualitative evaluations. The question of cultural salience vs. technical necessity, for example,

might be resolved by comparing different assemblages with each other. Spatial and temporal
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distributions can likewise help to distinguish between cultural factors and particularities of
particular artisans, as Krieger (1944) argued.

The main solution is thus a contextual analysis, taking into account local preconditions,
deposition context, and nature of the raw material. However, the possibility — indeed, likelihood
— that different cultural, chronological, and/or social groups might be conflated in one
assemblage remains a major problem. This is what Read calls the "double bind problem"
characterizing analytical and especially quantitative methods: they require a homogenous dataset
that is already "dissected by precisely the dimensions our analysis is aimed at delineating"
(2007:304). The two most common solutions, which are often used in combination, are to start
from single assemblages that can be assumed to be spatially, culturally, and temporarily less
heterogeneous,'' and/or to start sorting according to the most obvious qualitative criteria in an
impressionistic way to attain preliminary descriptive types, which can then be modified by
statistical or other means and/or by the addition of new data. Adams and Adams (1991:58) hold
that these initial types, "disclosed by intuitive gestalts ... are usually unaffected by any conscious
sense of purpose." However, this does not seem to be very likely, because we are inevitably
guided by the aims we have in mind as well as by other typologies we have knowledge of,
including the "folk classifications" we employ in our own daily life and culture context.

Being aware of this dilemma, how can we make the initial classification more deliberate
and less intuitive? Taking into account all possible variables, as suggested by Sabloff and Smith
(1969) , is intrinsically impossible, but even maximizing the number of variables will not

necessarily lead to more clearly distinguished groups but may actually lead to greater

" Every data set, for which a classification or typology is necessary, is naturally heterogeneous by virtue of our
assumption that there are multiple types within the assemblage of artifacts. The double-bind problem therefore
always remains, but can be lessened by choosing single assemblages that are spatially, culturally and temporally the
same, and therefore less heterogeneous, but never completely homogeneous.
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fuzziness.'? Creating a mathematical representation of the object outline is even less helpful,
given the natural variation of hand-made products as well as the fragmentary nature of many
artifacts and the archaeological record as a whole.”> A more reasonable goal is to compile a
"nonredundant and sufficient list of variables whose measurement values completely
characterize a given shape”, so that the shape could be re-created from the description, as Read
demands (2007:156). What these necessary measurements are will vary widely between different
assemblages, as well as between different kinds of raw material.

In my analysis, I shall therefore start with an initial grouping by raw material, followed
by an overview of the physical restrictions, as well as the chaine opératoire for each of these
groups, which will provide indications as to which aspects would have been under the control of
the artisan and which are preconditioned by material characteristics and functional constraints.
Function is a very complex matter, especially if understood as referring not only to an object’s
utilitarian aspects, but also to its overall performance in society. Sackett (1977:370) therefore
distinguishes between technofunction (i.e., the utilitarian aspect), sociofunction, and ideofunction,
all of which influence the artifact's overall form and design. Of these three, the technofunctional
aspects are most easily observable and will be explored first, in order to ascertain which
variables are relevant for questions of technology or practical usage as opposed to cultural and
social aspects, and which might be important for both.

As a second step, I will sort the objects by overall shape, which is often done either
through attribute clustering with the help of statistical analyses, or through object clustering,
which groups objects intuitively by visual impression using the gestalt approach mentioned

above. If the statistical sorting is based solely on cluster analyses, it requires an ideal dataset of

12 A mathematical proof of this is provided in Read 2007:306-309.
1 As for example proposed by Gero and Mazzullo (1984) and criticized by Read (2007:174-7).

105



largely complete objects, which is not very common in the archaeological record, and most
certainly not in the case of the material under inspection in this study. Furthermore, a statistical
program would require complicated algorithms, and it would be unable to distinguish between
important and unimportant dimensions, leading to a classification that may be mathematically
correct but most certainly culturally meaningless. As Read has made very clear, the only way of
forming a typology relevant to understanding production decisions made in the past, is to work
from qualitative to quantitative distinctions, considering variable by variable, dividing and
subdividing the material and re-doing the analyses on each sub-set. As the human eye and mind
are effective in identifying patterning fast and reliably, the initial intuitive sorting is a useful and
valid shortcut. The results must, however, be rationalized and systematized as typological
analysis proceeds further.

To achieve this, the preliminary types resulting from the initial impressionistic sorting
must be described in a non-redundant manner, identifying the most important features and
compiling them into an overall list of variables and attributes.'* It should be stressed that, just as
the underlying types, this list is preliminary in nature. For the description of the object outlines, |
will refer to geometric forms, as these describe the general impression of an object in the easiest
and most readily understandable way. Other important features are edges and breaks or
discontinuities in the direction of outlines. These are all aspects that will influence us even in
intuitive sorting according to visual impression or "gestalt." Making them explicit is necessary
for the purpose of objectifying and communicating the results of the classification process.
Furthermore, such lists of variables and attributes are helpful in questionable cases, for

fragmented objects, or when dealing with large amounts of material.

14 A variable, as described by Adams and Adams, is a "feature or characteristic, such as color, which varies from one
entity to another, and which is taken into account in the definition and/or description of types" (1991:370). Particular
manifestations of a variable - such as red or yellow in the case of color - are referred to as attributes.
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Subsequently I revise these provisional categories, arranging them into full-fledged types,
always with reference to, and under modification of, the list of variables describing them, as well
as under consideration of material preconditions and technical requirements. For well-defined
populations,® e.g., a specific type or subtype, quantitative variables can now be taken into
account as well. Once these measurements within the different groups have been analyzed, they
can be compared across groups. Depending on the specific research question addressed to them,
the categories and types will have to be regrouped and even redefined, resulting in a number of
different classifications, appropriate for answering different kinds of questions. At this point, the
aims of the study might also have to be modified according to the nature of the material at hand.
For not all assemblages can be used to answer the same kinds of questions, but their potential
will only become apparent in the course of classifying them. The resulting typologies and
classifications, as well as the underlying lists of variables, will always remain preliminary and
have to be reconsidered and, if necessary, reworked whenever new material is incorporated or a
different research question is addressed. This dissertation presents the end result of my analyses
of the material. I shall therefore spare the reader an exhaustive enumeration of all the preliminary
aims discarded or changed, but I shall describe only the final types and subtypes.

The research questions addressed in this dissertation as a whole have already been
described above. The more specific topics I want to address through the process of classification
are the following:

e understanding and outlining the chronological sequence of archaeological phenomena in
the research area;
¢ identifying different cultural groups as marked by different material remains structured

through different kinds of behavior;
¢ identifying intrusive material or elements as indicators of outside contact;

T am following Read in using the term 'well-defined population' or 'well-defined data set' as "data having the form
of a set of artifacts homogeneous with respect to an underlying process for dimensional patterning" (Read 2007:37).
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¢ understanding the function of different objects in their respective contexts.

To be able to address these issues, it is necessary to organize the overall material record in a
systematic fashion, not just artifacts, which are usually the main subject of classification. I will
therefore also propose classification schemes for different kinds of sites as well as graves. As the
object assemblage is one of the basic variables to be used in the definition of such site or grave
types, I will start from the micro-perspective of single artifacts, gradually widening the view to
include artifact assemblages, and the whole features and finally site unites, which can be sorted

into typologies of their own.

111.2 Preliminary Remarks on Object Nomenclature

Before turning to the objects themselves, I shall first make a few general remarks on
nomenclature. Throughout this study, my aim is to ensure consistency in object terminology.
Deciding on object names is always problematic as they generally contain a certain amount of
interpretation, sometimes even going so far as to assign specific functions such as "burial urn" or
"cooking pot." One might consider using number-letter codes instead, but this would be
detrimental to easy comprehension, besides implying a false sense of objectivity. After all, we
are using these terms in a present-day dialogue about present-day research questions, albeit
directed at understanding past processes. Using a limited amount of present-day vocabulary
improves the clarity of discourse, as long as the terminology is clearly defined. It still seems
advisable to avoid expressions carrying strong functional implications, especially binominal
terms such as "storage jar" or "burial urn." Instead, I will use general terms such as "bowl" or
"jar," always defining their main characteristics and shape. The choice of terms will be based on
common usage as defined in the Concise Oxford English Dictionary (2011 e