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Abstract: The Liangshan region in southwest Sichuan is known for its great diversity both in
geographic layout and ethnic composition. Unsurprisingly, it is also characterized by a highly
diverse archaeological assemblage. An increasing number of settlement excavations and surveys
conducted in recent years are helping us to understand how past people used this highly varied
landscape; however, much of the material is still insufficiently published, and paleoenvironmen-
tal, archaeobotanical, and archaeozoological data are lacking.

This paper for the first time introduces this little-known body of material to a greater audience.
At the same time, it uses the Liangshan region as a case study on how to infer past forms of sub-
sistence from archaeological material alone when archaeobotanical data are missing. Based on
stone-tool analysis combined with information on ceramics, settlement structure, and
site-distribution data, this study identifies the major differences and similarities between the as-
semblages from different sites and sub-regions, suggesting patterns of past land-use, subsistence
systems, and inter-community interaction.

This paper suggests that past populations exploited the Liangshan region in a variety of ways, in-
cluding hunting and gathering, shifting cultivation, and collaboration between various groups spe-
cializing in different subsistence practices and trading what they had plenty of for what they were
lacking. The archaeological material furthermore suggests that past decisions about subsistence were
not shaped by geographic preconditions alone, but also by cultural factors.

Key Words: Southwest China; settlement analysis; spatial analysis; human-environment in-
teraction; stone tool analysis

1. Introduction

Located in the Hengduan ##W; Mountains, the
Liangshan %11l Region in Southwest China is
characterized by a variety of environments lo-
cated in close proximity to each other. These
ecological niches require different forms of hu-
man adaptation; therefore, in this region a va-
riety of very different lifeways and cultures

emerged in close proximity. At present, the
Liangshan region is thus inhabited by a consi-
derable number of ethnic groups practicing
various forms of subsistence. Similarly, the ar-
chaeological record is highly complex and still
not well understood.

While previous studies have largely focused on
burial materials, this study gathers and evaluates
the local settlement material, focusing on issues
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of settlement function, location choice, and their
geospatial correlates. As the history of archaeo-
logical research in southwest Sichuan com-
menced only in the 1970s, with settlement mate-
rial coming into focus since the 1990s, the amount
of available material is limited and has so far re-
mained largely unknown to scholars outside of
China. Furthermore, until recently, paleoenvi-
ronmental, archaeobotanical, and archaeozoo-
logical data have not been collected systemati-
cally throughout Southwest China and they are
not at all available for the Liangshan region.

In the absence of adequate paleobotanical and
zooarchaeological data, lithic analysis is particu-
larly important. Stone tools have played a major
role in food procurement and processing since
early human history. As they furthermore pre-
serve well and show clear traces of use-wear,
stone tools form an excellent basis for conclusions
on past economies. Ceramics are another type of
archaeological artifact that can be used to under-
stand these issues. Formal attributes furnish indi-
cators for the function of ceramic vessels, and
these in turn allow inferences about the degree of
food production, storage, and transport taking
place at a given settlement.

In this study, I combine the analysis of the
lithic assemblages from prehistoric settlement
sites in the Liangshan region with information
on ceramics and other objects as well as build-
ing features and site locations to infer upon site
functions and patterns of location choice. In this
fashion, I highlight how past inhabitants of the
research area interacted with this highly varied
environment, adapting to local circumstances,
and developing a variety of unique cultural re-
sponses. At the same time, this paper serves to
introduce this little-known body of material to a
greater audience and provides a case study on
how to infer from archaeological evidence on
past forms of subsistence, even in the absence of
archaeobotanical remains.

2. The Local Environment: Natural Re-
sources, Soils, and Climate

2.1 Environmental conditions past and pre-
sent: soil, climate, vegetation, and land use

The Liangshan region is circumscribed by the

Dadu River K, the Jinsha River 4:¥)VT,
and the Shaluli ¥P& % Mountains. It is largely
covered by the present-day Liangshan Yi Au-
tonomous Prefecture I QiGN and also
includes Panzhihua Z47{f City and adjacent
parts of northwest Yunnan, specifically Ning-
lang 77 and Yongsheng 7k Counties (Fig-
ures 1 and 2; Plate IV). The area lies at the in-
tersection of the Qinghai-Tibet and the Yun-
nan-Guizhou Plateau, and borders on the Si-
chuan Plain. The mountain ranges of western
China emerged from the continuous movement
of the Indian plate into the Eurasian since the
early Tertiary (Cheng 2011; He and Ikeda 2007).
Coupled with changes in climate and therefore
vegetation and sediment, these movements
have led to the emergence of a highly complex
geological pattern (Sichuan Sheng di fang zhi
1992; Ma et al. 2002).
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Figure 2. Map of the research area with county bounda-

ries and settlement site locations.
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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 Qing-
hai-Tibet Plateau (Sichuan zhi bei 1980: 341).
The climate has marked dry and wet seasons
with 90% of the rain falling between July and
October, carried by the Southwest Asian mon-
soon. The annual variation in temperature is
low, but fluctuates extensively throughout the
day. The average temperatures for most areas
lie between 14C and 18°C, but the tempera-
tures are significantly lower in the Northeast
and Northwest and increase toward the South
(Chengdu di tu 2010; Sichuan Sheng ce hui ju
1981: 19-24).

Precipitation is generally ample, with an an-
nual rainfall of 600-1400 mm, but unevenly dis-
tributed throughout the region. The highest
precipitation is measured in the upper Anning
River %7 valley, the lowest in Yanyuan #k
Ji County and along the Jinsha River £{}7T.
in the South. Although water resources are
generally abundant, the Northwest is rather
dry. In modern times the Northeast has also
suffered from dryness, as the annual precipita-
tion cannot compensate for the deforesta-
tion-induced water runoff eroding the moun-
tains (Wang 1993: 4-64). Latitude and elevation
affect precipitation (Aldenderfer and Zhang
2004: 11), making it necessary to consider all
these factors together when making determina-
tions about local ecology and agricultural po-
tential.

The paleoecology of the region is not yet well
researched. The work that has been done on the
Tibetan Plateau, Yunnan, and Guizhou suggests
that Southwest China went through a slightly
different paleoenvironmental development
than other parts of China, reaching the Holo-
cene optimum already at 11,000 cal. BP (An et
al. 2000, Shen et al. 2006, Yu 2005, Yu et al.
2006). There was a decline in monsoonal inten-
sity around 3550 BP (Dykoski et al. 2005) and
cooling events around 41004000 BP (Dearing et
al. 2008) and 3200 BP (Shen et al. 2006). Human
influence altered the landscape as well, most
significantly through processes of deforestation,

intensification of agriculture, and subsequently
erosion, particularly since the Han dynasty
(Dearing et al. 2008; Elvin et al. 2002).

2.2 General trends and geo-climatic sub re-
gions

The northeastern mountains—comprising Ganluo
H%, Leibo ¥, Meigu 34l Yuexi #74, and
Zhaojue M9 Counties—are cool, dry, and lack
arable land.! Due to large-scale logging, the
hillsides around the Zhaojue Plain are mostly
deforested and eroded; the acidic yel-
low-reddish soils have lost most of their fertility
and can only support hardy crops such as bar-
ley and potato. In the southern river valleys
with an elevation below 1,000 m asl., fertile
patches of reddish-purple soil allow for culti-
vating wheat, maize, and vegetables, but arable
land is very limited. Given the wide range of
elevation, the climate varies highly. The moun-
tains experience long periods of heavy frost and
temperatures that hardly ever reach 20°C, but
the river valleys have a mild temperate climate.
Besides timber, the northeast is rich in mineral
resources, mainly copper, iron, zinc, limestone,
dolomite, silver, and other metallic- and non-
metallic deposits.

The northwest—comprising Muli A, Ning-
lang, and Yanyuan Counties, and the mountains
of Mianning % 7° and northern Yongsheng
Counties—is dominated by towering north-south
oriented mountain ranges of 3,500-6,000 m asl.,
intersected by a multitude of narrow river val-
leys cutting deep ridges into the landscape. At
elevations of over 4,000 m asl., alpine cold de-
sert and shrub meadow prevail, useful only as
pastureland. The lower elevations of Muli in the
utmost northwest are densely forested, but be-
low 3,500 m, much of the forest has been
cleared, leaving weathered and acidic reddish
podzolic soil not very suitable for agriculture.
Only the river valleys hold a few patches of lat-
eritic soils supporting wheat and other hardy
crops. Above 2,500 m, temperate climate brings
cool, rainy summers and six months of heavy
frost and snow, while some peaks remain
snow-covered all year. Flat arable land is sparse

1. For example, Zhaojue County is dominated by high mountain ranges averaging 2,000-2,500 m asl. The highest

peaks of 3,000-4,300 m asl. are largely barren or used as pasturelands.
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and concentrated in the river valleys, especially
in the depression of Yanyuan, which also has a
more favorable climate, with cool summers,
mild winters, and the largest amount of sun-
shine hours and sun intensity in the whole
Liangshan region. The main resources the
mountains provide are timber, medical plants,
and rare species. Yanyuan is also rich in mineral
resources (e.g., coal, iron ore, copper, granite,
gold), especially salt.

The valley formed by the Anning River and
its tributaries is the largest mountain plain in
the Liangshan region. This area comprises
Xichang P45 City, the northern part of Pan-

zhihua Township, and Dechang &/, Mian-

ning, and Xide #f# Counties. In its upper
reaches in Mianning, the river flows in a narrow
delta at high elevations of up to 4,000 m; in its
middle reaches around Xichang it is surround-
ed by a wide plain at ca. 1,500 m asl.,, and in
Miyi the elevation dips to below 800 m. This
plain is the main agricultural strip of the
Liangshan region, and the landscape has thus
been transformed substantially by human
hands. Rich purple soils are widely distributed
and can bear up to two crops of wetland rice a
year. The temperate climate, with marked wet
and dry seasons, warm winters, mild summers,
a high sunshine intensity, and abundant rain,
allows for a large variety of produce, at present
mostly rice, but also corn, wheat, and various
kinds of vegetables and fruit.

The southeast—consisting of Huili 233, Hui-
dong 47, and Ningnan T°F§ Counties—is si-
milarly fertile. Towards the north, mountains of
up to 3,000 m asl. prevail, separating this
sub-region from the Anning River valley and
the northeast. Toward the south, the ground
slopes down significantly and the rivers flow
through wide plains below 900 m asl. The
southeast has a temperate-subtropical climate
with short winters and 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-seasons.
The area is very rich in mineral resources, espe-
cially bronze and tin, and the ground is very
fertile, at present yielding up to three crops of
rice.

The southwest—consisting of Panzhihua
Township and Huaping #&°F- and Yongsheng

counties—has an average elevation of 600-900
m asl. The climate is subtropical with warm,
frost-free winters, 2,300-2,700 hours of annual
sunshine, and intense radiation. At the lowest
elevations of Panzhihua, summer temperatures
regularly rise over 40°C; it is thus the hottest
place in Sichuan and also one of the driest, with
an annual precipitation of about 800 mm and
well-marked dry and rain seasons. At present,
the economy of Panzhihua relies nearly entirely
on the exploitation of its exceptionally rich
mineral resources, especially iron ore and tita-
nium, but also copper, zinc, silver, marble,
limestone, and gold. Yongsheng and Huaping
Counties, on the other hand, live mostly on ag-
riculture. The major crops are wetland rice, to a
lesser extent corn, winter wheat, and cash crops
such as tobacco, sugarcane, tea, and coffee. Due
to the high sunshine intensity and the warm,
humid climate, here wetland rice can be grown
at altitudes of up to 2,100-2,700 m, i.e., 500 m
higher than in other regions (Yu 1984), but this
only applies to the cultivation of modern-day
varieties of rice (i.e., O. indica, temperate varie-
ties of O. japonica, Champa rice) coupled with
irrigation (d’Alpoim Guedes 2013: 274-275).
Based on an analysis of growing-degree days
and risk of failure, during the Holocene Opti-
mum only the middle reaches of the Anning
River valley would have been suitable for
growing temperate or tropical varieties of O.
japonica (d’ Alpoim Guedes 2013). Foxtail millet,
on the other hand, could have been grown
throughout the whole research area without
major risks. Buckwheat and barley have an
even higher tolerance for frost and dry climates
and are indeed rather common in the Liangshan
mountains at present (Gardner, Pearce, and
Mitchell 1985). Nevertheless, at the Neolithic
site. of Haimenkou ¥ [] H in neighboring
Jianchuan &)1 County in Yunnan, there is
evidence that wetland rice was grown along
with foxtail and broomcorn millet, buckwheat,
barley, wheat and other crops (Jin 2012; Yunnan
Sheng, Dali zhen, and Jianchuan Xian 2009a and
2009b). As the proportions of rice at the site de-
creased over time and were finally replaced by
wheat, d’Alpoim Guedes argues that rice was a
short-lived experiment (d”Alpoim Guedes 2013:
272). The presence of a wide range of other
crops at the same site shows that new crops
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were tested along with other plants to ensure
that crops did not fail entirely. In the marginal
environments of the Liangshan mountains, di-
versification would likewise have helped to
minimize the risks that agricultural modes of
subsistence pose.2 Furthermore, we need to
keep in mind that the many small ecological
niches of the Hengduan Mountain Range pro-
vide a variety of resources that could have been
exploited by hunting and gathering without a
great need to shift to large-scale agriculture.

Even though past climate conditions are cur-
rently not entirely clear, it is reasonable to as-
sume that the relative suitability for agriculture
of the different regions would have been similar
to present-day conditions. The main centers of
early agriculture and settlement would thus
have been the fertile Anning River valley, pos-
sibly the Yanyuan Basin, the wide plains of
Huili, Huidong, and Yongsheng Counties, and
to a lesser extent the river valleys in Zhaojue
County. Rice agriculture was presumably re-
stricted to the middle and southern reaches of
the Anning River valley and 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, especially considering the great
species richness characterizing the area. The
widely available wild nuts with their high ca-
loric density would have been a particularly
valuable resource. A subsistence based on ani-
mal husbandry would have been an option in
the mountainous northwest, and mixed forms
of economy with potentially semi-permanent
settlements or seasonal migration would have
been a viable option in the mountainous parts
of the whole region. How this environment was
actually used in the past requires an evaluation
of object assemblages in relation to local geo-
graphic preconditions.

3. Range of Materials and Analytical
Approach

The material analyzed in this paper encom-

passes all known archaeological material from
the research area pre-dating the intrusion of the
Han during the AD 1st century, including Neo-
lithic, Bronze Age, and Iron Age materials from
106 sites. The few radiocarbon dates available
for the research area were obtained from single
samples of charcoal, leading to inconsistent re-
sults (Jiang 2007). Therefore, the first compre-
hensive chronological scheme of the region that
I recently suggested relies solely on evidence
from stratigraphy, typology, and object com-
parison with securely dated sites from adjoin-
ing regions (Hein 2013). The majority of datable
sites were found in the Anning River valley in
the center of the research area, and they range
from around 2400 BC to 200 BC while later pe-
riods up to AD 200 are mainly represented by
megalithic graves (Table 1). Earlier settlement
finds have been reported from the south, both
from cave site and open-air sites, but secure-
ly-dated later settlement sites are less common
here. In the northwestern and northeastern
mountains research on settlement material is
largely lacking and hardly any datable settle-
ment remains have been discovered there. The
availability of relevant material is therefore ra-
ther uneven between the sub-regions.

The accuracy of information on archaeologi-
cal remains, their date, and their exact location
varies widely from site to site. Of the 106 sites
featured in this study, 33 (31%) have been ex-
cavated but most only partially (Appendices 1
and 2; Figure 3; Plate V: 1). Furthermore, local
settlements tend to have shallow cultural de-
posits with very few layers. A further issue
hampering research on this region is the in-
complete manner of publication. To obtain suf-
ficient material, I therefore took part in various
surveys and excavations at three sites; I also
visited 23 additional sites in person and spent
several months in local archives to collect ori-
ginal material from 58 sites. I conduct all anal-
yses by both including and excluding ques-
tionable datasets, comparing both to compu-
ter-generated random points to judge the sig-
nificance of the results.

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.



- 44 - Anke Hein

Table 1. Chronological table for settlement finds from the Liangshan region (the dates of megalithic graves are
provided for reference) (based on Hein 2013: Table 7.14)

Date Anning River Valley Northeast Southeast South and Southwest
Lat.e . Fuili Yangjia Wi R.enhe Hullongwa and
Paleolithic Xicaoping caves
o . Xiqu Yanwan
Huili H
uili Houzidong Renhe Gonghe
Neolithic Huili Hewanwan,
Dechang Maojiakan Liantang, Tangjiaba, | Renhe Yangjiashan
Tianbacun
Dechang Wangjiaping (24702270 Huili
BC) Guantianshan/
Xichang Henglanshan 4 (2575- Yinepanshan
2480 BC) gpansha
Xichang Henglanshan 3 (2150-
2030 BC)
Xich: ‘ansh i
ichang Ma anshan, Qimugou Yongsheng Duizi |
I, Lower Yingpanshan
Puge
Xichang Lizhou (early) Tianba, Huili Dongzui |
Zhongcun
Early Bronze Age ;(gcl}:ang ]:Y) aya.1.1 giul (carly) Puge
/Shang ‘chang fangpashan Xiaoxing- |Huili Dongzui Il | Yongsheng Duizi 1I?
(1600-1046 BC) | S20P° chan,
(1410-1050 BC) &
Dechang Dongjiapo
Western Zhou X1.ch?ng Dayangdui (middle), Puge N
(1046-771 BCO) Mimilang Wadaluo Yongsheng Duizi III?
Mianning Zhaojiawan (1390-840
BC)
Megalithic Graves [
Spring and Au- | Xjchang Dayangdui (late)
tumn
(771-476 BC) Megahthlc. Graves Ila Fuili Fenjiwan |
Xichang Yingpanshan (upper)
Megalithic Graves IIb Huili Fenjiwan I
Warring States | Megalithic Graves JIIE
(475-222 BC) Xichang Qimugou Layer 3 Fentiwan 1T
Dechang Wangjiatian )
Mianning Sanfentun
Qin Megalithic Graves IITb Huili Washitian?
(221-206 BC) egalithic Graves uili Washitian?
Han Megalithic Graves IV Yongsheng Duizi IV
(206 BC-AD 220) egalithic Graves ongsheng Duizi
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Figure 3. Location of settlement sites in the research
area (for list of sites by number consult Table 1).In the
following, a detailed analysis of the lithic assembla-
ges is combined with an evaluation of the ceramic
material and geospatial analysis to infer on past sub-
sistence practices. The main aim of both lithic and ce-
ramic analyses is to determine object function. I then
use the combination of functional types at each loca-
tion to infer on site functions. In a third step, I apply
statistical and spatial analyses to infer on the relative
frequency of various kinds of features and object
types at different sites and their relationship to the

local environment.
4. Ceramic Analysis

The main functions of ceramic vessels include:
food preparation (with or without heat), stor-
age (for longer or shorter periods of time),
serving (for a single person or for groups), and
transport (for long or short distances) (Juhl 1995;
Longacre 1991; Nashinski 2001; Skibo 1992; Rice
2005). The main factors influencing practical
usage are capacity, stability, accessibility of
content, transportability, resistance to mechani-
cal/ thermal stress, and porosity.

Most of these factors are difficult to measure.
Determining the center of gravity, for example,
requires complex calculations, while ascertain-
ing relative “graspability” seems to be rather
subjective. Although several authors have tried
to devise schemes of correlation, these remain

fairly coarse and account only for a small num-
ber of basic vessel functions (e.g., Rice 2005:
Tab. 7.2; Smith 1985). It follows, therefore, that
an estimate of function must still be based on a
relatively small number of measurements and
overall visual assessment. What can be ascer-
tained, however, is the range of variables that
can give indications as to vessel function.?

The variables recorded in this study com-
prise: raw material and technical details (ware
texture, color, temper, manufacture technique,
surface finish, hardness), object form (body
profile, opening, rim, lip, neck, shoulder, base,
lid, handle number and shape, spout shape),
object measurements (used to infer on propor-
tions and size categories), and use wear that
could be ascertained through macroscopic
analysis.

Statistical analysis including combine de-
scriptive statistics, combination statistics, and
visual assessment of object form and use wear
can then be used to ascertain object function for
ceramics as well as stone tools. To ascertain ob-
ject function, I combine descriptive statistics,
combination statistics, and visual assessment of
object form and use wear. The form of vessel
rims, tool handles, and working edges, as well
as the raw material used and the ways in which
it was employed, inform about the range of po-
tential uses; observation of use wear help to as-
certain actual handling patterns. Descriptive
statistics and graphs allow differentiating be-
tween different size classes for various vessel
forms, and combination statistics helped iden-
tifying recurrent variable combination and as-
certain object types. The combination of these
attributes allows ascertaining object function
that can help to infer on site function and eco-
nomic patterns.

4.1 The ceramic assemblage

The reported ceramic assemblage consists of
over 5,500 vessels and vessel fragments from 74

3. This list was compiled with reference to technological studies of ceramics largely based on ethnoarchaeological

research, microscopic analyses, and experimental archaeology (Orton, Tyres, and Vince 1993; Rice 2005; Shepard
1968; Sinopoli 1991; Skibo 1992; Smith 1985 and 1988). Aside from these variables, which can be ascertained
through simple measuring and macro observation, there is a large array of micro-analytical procedures that can
provide further clues (Barnard and Eelkens 2007, Quinn 2013, Scarcella 2011, Vieugué 2014). Given the large body
of material, these avenues remain to be explored in various future studies.
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sites, but these numbers are highly skewed as
over 4,000 of these were reported from Dechang
Maojiakan EZIX alone; several hundred ce-
ramic items each came from Dechang
Wangjiatian £l and Xichang Qimugou 12
K8 respectively, while only vague notions of
the presence of “few” or “many” objects of cer-
tain types have been published for another 58
sites. To balance out this unevenness of infor-
mation, I compare absolute numbers and per-
centages as well as the general presence/absence
of ceramic forms and technical details at the
various sites. Collating the material from my
field research and publications, I was able to
collect detailed information on 1,114 ceramics
from 28 sites. This sample is large enough to
conduct typological, functional, and statistical
analyses.

4.2 Raw material and technical details

Most of the ceramic assemblage consists of
coarse sand-tempered pottery. Fine ware usual-
ly makes up only a very small percentage of the
ceramic material of any given site, typically be-
low 2% and rarely over 10%, with most of it
appearing in later layers (e.g., at Xichang
Qimugou and Yangjiashan #%<1l1). Fine ware
occurs only at a few sites throughout all layers
and features in similar percentages, most re-
markably at the middle Bronze-Age site of
Xichang Mimilang WKBKI, whose ceramics also
differ markedly in form and decoration from
those found at earlier sites around Xichang. The
occurrence of fine ware is thus likely a chrono-
logical marker, and an indicator of a later dif-
ferentiation between coarse and fine ware.
Vessels of both coarse and fine material are
usually hand-formed, the larger ones coil-built,
and only very few might have been produced on
a wheel, most of them fine ware (Figure 4; Plate
VI). While the fine ware is mostly grey or black,
the coarse ware is mostly of reddish color,

reflecting an oxidizing firing atmosphere. Only
the ceramics from Dechang Maojiakan and
most sites in the southeast are yellowish in col-
or, indicating the use of a particular local raw
material source. Many specimens from all
sub-regions are mottled in color showing that
the firing atmosphere was not well-controlled;
this is consistent with the use of simple pits
such as those reported from Xichang Lizhou #L
N (Figure 5). However, such pits cannot pro-
duce a reducing atmosphere or high tempera-
tures, so the few known black or grey ceramics
must have been fired in more complex kilns.
While the earliest high-fired dark-bodied ce-
ramics found at Xichang Qimugou show clear
Qijia 7% Culture (2400-1900 BC) influence
and might have been imported, later objects
from the same site have strong local character-
istics.# These later wares are nevertheless
high-fired and dark in color; it is therefore clear
that complex kilns must have existed here as
least from Middle Qimugou onward (1000-700
BC).

As far as surface finish is concerned, bur-
nished/polished vessels have been reported
from eight sites.> Vessels with black slip were
found at only six sites.® Black slip is very rare,
and is often combined with high polish as seen
at Xichang Dayangdui, Qimugou, and various
sites in Puge. Both kinds of surface finish are
mainly found with small forms (bowls, cups,
goblets, vases) fired at medium to high temper-
atures and in a reducing atmosphere. Burnish-
ing/polishing alone or combined with a neu-
tral-colored slip, on the other hand, can occur
with stout jars as well and even with large urns.
In these cases, this finish might have served to
seal the surface and prevent leakage when
storing liquids, or the intrusion of water when
storing grains. For bowls, goblets, and vases,
which might have served as fine tableware
and/or for holding liquids, the purpose might
have been both decorative and practical.

4. For a discussion of migration movements and cultural exchange throughout the Liangshan region consult Hein

2014.

5. These sites are Dechang Dongjiapo # 4 H4, Mianning Gaopo il Layer 3, Puge Wadaluo FL1T¥%, all layers
of Xichang Henglanshan, Lizhou, Mimilang, Ma’anshan H#%1l1, and Yingpanshan &#i1l1.

6. These sites are Huili Houzidong #% ¥, Mianning Gaopo, Ningnan Tangjiawan J#Z%, and Xichang Henglanshan,

Lizhou, and Qimugou.
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Figure 4. Relative frequency of various technical properties of ceramics from settlement sites by presence/absence

(left) and number of vessels (right).

Figure 5. Kiln BY1 at Xichang Lizhou (after Lizhou 1980:
fig. 4).

4.3 Object forms and usage

Open-mouthed vessels with constricted necks
and rounded or high-ellipsoid bodies and flat
bottoms are most common (Figures 6-8).
Ring-foot vessels appear at a limited number of
sites, mostly in the Anning River valley, and
even there only in some layers, indicating re-
gional as well as chronological differentiation.”
Overall, the most common types are large
coarse guan i jars and urns; they by far out-
weigh all other object types, occur at all sites

7. Ring-foot vessels are most prominent at Xichang Qimugou Layer 3, where they occur together with high pedestals

and flat bottoms. Such pedestals as well as trumpet-shaped ring-feet are also common in Mianning Gaopo and

Zhaojiawan %%, as well as in Maojiakan Layers 4 and 5. High stems were also reported from Xichang

Yangjiashan, and shorter ring feet appeared at Dechang Wangjiatian F %[, Mianning Sanfentun =4}, and

Xide Wadegu FL{34f. Xichang Mimilang and Henglanshan, each one ring-foot was found, but only in the surface

collection, so they might be of a later date than most of the material from the site.
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and in settlement layers (Figure 9). They mostly
have rim diameters of 20-30 cm, making them
useful as serving or storage vessels. Some are a
little smaller (10-20 cm rim diameter), allowing
for a usage as drinking vessels. A few vessels
also reach diameters of up to 38 cm. These large
vessels are often burnished and/or have a slip
preventing leakage or intrusion of water. They
were thus likely used for long-term storage of

grains, liquids, or food items with a liquid pro-
portion such as certain kinds of preserved foods.
Particularly large specimens were observed in
the center of the Anning River valley. Consi-
dering their size, these vessels were likely not
moved much, indicating a sedentary mode of
living of their users. Many sites, however, held
only medium-sized vessels that were more eas-
ily transportable.

(GH11, 4 b 5710
3t s A A 1

Figure 6. Vessel bottom types [ (XWNM1.23 [Sichuan Sheng, Llangshan and Xichang Shi 2006a: Figure 76.6]), II
(XYUML.5 [Sichuan Sheng, Liangshan, and Xichang Shi 2006a: Figure 76.14]), III (XYPW11.2 [Chengdu, Liang-
shan, and Xichang Shi 2007: Figure 16.3]), IV (XQGM1.16 [Chengdu, Liangshan Zhou, and Xichang Shi 2008: Fig-
ure 7.6]), and rim types A (XHS3.30 [Chengdu, Liangshan, and Xichang Shi 2006: Figure 14.14]), B (DWT3.12 [Si-
chuan Sheng and Liangshan 2006: Figure 9.1]), C (XHS3.59 [Chengdu, Liangshan, and Xichang Shi 2006: Figure
15.4]); E (XGSM1.16 [Sichuan Sheng, Liangshan, and Xichang Shi 2006a: Fig. 75.9]); D (HDJH5.6 [Sichuan Sheng,
Liangshan, and Huili Xian 2009: Figure 13.3]); XHSH3.10 (Chengdu, Liangshan, and Xichang Shi 2006: Figure 12.5).
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Figure 7. Frequency of various rim and bottom forms at settlement sites.

Rims: Type A: curved outward-flaring rim; Type B: angular everted rim; Type C: short rectangular everted rim;

Type D: straight upward-pointing or slightly everted rim, no neck; Type E: dish-shaped rim; Type F: trum-

pet-shaped outward-flaring rim/neck;

Bottoms: Type [ : flat bottom; Type II: ring foot; Type III: pedestal base; Type IV: round bowl-shaped foot with

narrow stem.
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Figure 8. 1. XYPW3.1 (Chengdu, Liangshan, and Xichang shi 2007: Fig. 8.3); 2. HFJ76 (Huili Xian, Liangshan, and Si-
chuan Sheng 2004: Fig. 4.3); 3. XLHC3 (Sichuan Sheng, Liangshan, and Xichang Shi 2006a: Fig. 63.4); 4. HFJM3.1
(Huili Xian, Liangshan, and Sichuan Sheng 2004: Fig. 11.9); 5. YGJC210 (Liangshan and Chengdu 2009: Fig. 4.1), 6.
MGP3.6 (Drawing by author); 7. PXC0.8 (Liangshan and Puge Xian 1982: Fig. 4.10); 8. XDYH2.1 (Xichang Shi, Si-
chuan Sheng, and Liangshan 2004: Fig. 25.3), 9. XHS3.73 (Chengdu, Liangshan, and Xichang Shi 2006: Fig. 15.9); 10.
XMI3.38 (Liangshan, Chengdu, and Xichang Shi 2006: Fig. 10.6); 11. XHS0.15 (Xichang Shi wen wu 1998: Fig. 4.7);
12. XMS5.3 (Chengdu, Liangshan, and Xichang Shi 2007: Fig. 21.3); 13. MGP3.61 (Drawing by author).

Large to medium-sized storage vessels are
usually combined with smaller jars likely meant
for serving and communal consumption, and
bowls, either for serving or for single person
consumption. They comprise mostly smaller
jars with or without handles and various types
of bowls, mainly bo # with a slightly in-
ward-curving rim and less often a few open
wan i bowls. Basins occur only infrequently
with no discernible distribution pattern. The
same applies to the occurrence of small bei
cups, goblets, beakers, and other potential
drinking vessels. Bowls might have served as
tableware as well. Overall, small forms for per-
sonal usage are rare, suggesting that it was
customary to eat and drink from large commu-
nal vessels, or that individual cups and plates

were made of organic material and were not
preserved.

Handled jars occur only at a limited number
of sites.® Not surprisingly, knobs and lug han-
dles that may have lent support to a thread
wound around the body for easier shifting ex-
clusively occur on particularly large vessel
forms. Band handles attached to small or mid-
dle-sized vessels are limited to later cultural
layers commencing with the early phases of
Xichang Qimugou and then particularly sites
associated with megalithic graves, indicating a
chronological marker. Overall, band handles
appear only at a small number of sites, mainly
along the Anning River and in Huili in the
southeast, while lug handles and knob applica-
tions have been reported exclusively from the

8. Dechang Wangjiatian, Huili Dongzui #:MH, Mianning Sanfentun, Xichang Dongjiapo, Mimilang and Qimugou,

Dechang Dongjiapo, Mianning Zhaojiawan, Puge Tianba H#l and Zhongcun "4/, and Yanyuan Jiaodingshan %

Tl
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Figure 9. Number of ceramic objects of the various types found at settlement sites, by absolute number (top) and

presence/ absence (bottom) (n=1097).

northern and southern extreme of the Anning
River valley (i.e., Dechang and Mianning) and
from Huili in the Southeast. This indicates re-
gional differences in domestic vessel assem-
blages and, we may infer, in ways of living.
Spouts and ewers used for pouring of liquid
(presumably into cups or bowls for single con-
sumption) are even rarer, occurring in small
numbers only at Mianning Gaopo, Xichang
Henglanshan, Lizhou, Ma’anshan, and Qimugou.
While the spouts found in Xichang are all tubu-
lar-shaped, of medium length, and usually at-

tached at a 45° angle, those in Mianning are ex-
tremely large, coarse, coil-built, and conical or
horn-shaped. What kind of vessels they may
have belonged to is unclear, but it is obvious
that they were rather different in function from
the small, fine spouted ewers and vases from
Xichang.

Vase-shaped ceramics and wide out-
ward-flaring rims, which might also have been
used for pouring liquids, have been observed
throughout all of the Anning River valley and
even in Puge and Huili in the east; however,
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both vases and ewers as well as single-serving
cups, small bowls, and goblets are much more
common in graves than in settlements. In the
megalithic graves of the Anning River valley,
they often occur in sets with one serving vessel
and several cups or bowls, presumably meant
to be used in drinking rituals performed at the
grave (Hein 2013). Such utensils and customs
may therefore have been restricted to mortuary
practices but were not common in everyday life.

Bowl-shaped lids with knob handles and ob-

. )
an 1%2 AT 3

ject stands are rare; they have only been re-
ported from a few sites in Xichang and
Dechang. Only one ceramic net weight was
found in Xichang Qimugou, and ceramic spin-
dle whorls are known from a few sites

throughout the Anning River valley, but spin-
dle whorls made of stone are very common
(Figure 10). Their distribution will be evaluated
below together with other tools made of stone
and bone.

Figure 10. 1, 2. Ceramic spindle whorls (XMI5.13 [Liangshan Yizu et al. 2006: Figure 8.6], MST0.2 [Liangshan and
Mianning Xian 20062006: Figure 6.2]); 3, 4. stone spindle whorls (DDP3.66 [Zhou Zhiqing 2011: Figure 20.2]); 5, 6.
ceramic net weights (XQG3.30 [Chengdu, Liangshan Zhou, and Xichang Shi 2008: Figure 14.5], XBBM6.8 [Sichuan

Sheng, Liangshan, and Xichang Shi 2006a: Figure 66.9]).

4.4 Decoration

The majority of the ceramics (80-90%) are un-
decorated, and at 28 sites no decorated sherds
were found at all. The lowest percentages of
decoration are reported from the early Neolithic
site of Dechang Maojiakan (below 1% for all
layers), followed by Xichang Yingpanshan Lay-
er 5 (2%; middle Neolithic), while Xichang
Qimugou has the largest amount of decorated
ceramics throughout all layers (17.9-19.5%,
early to middle Bronze Age), followed by
Xichang Mimilang Layer 4 (10.1%, middle
Bronze Age). This distribution pattern indicates
a chronological development from less to more
decoration as time progresses.

The most common decoration techniques are
impressions, incisions, and applications (Figure
11; Plate V). The main fields for decoration
placement are directly under the rim, on the
neck and shoulders, sometimes on the bottom,
and rarely on the lip or body. About 40% of the
decoration is placed on the upper part of the

vessel, indicating a view from a sitting position
on the floor or looking from above when
standing, but not from below as it would occur
when placing objects on a shelf or pedestal. The
most common decorative programs are fin-
ger-tip impressed horizontal clay-strips below
the rim, and various combinations of incised
lines, impressed points, or corded-ware pattern
on lip, neck, or shoulder, sparingly applied.
Decoration right below the rim, mostly in the
form of clay-strips running around the whole
vessel, might have a practical as well as a deco-
rative function, reinforcing the rim and im-
proving graspability. Although very prominent
in frequency, finger-tip impressed appliqué
bands are restricted in their distribution. They
are reported nearly exclusively from settlement
sites and mostly in early layers of sites in the
Anning River valley and more rarely in the
southeast.” This decorative motive is therefore a
local particularity and a chronological marker.
Incised lines, corded ware, point designs, and
net patterns, on the other hand, are widely dis-

9. Most prominently among them are Xichang Henglanshan, but also Ma’anshan, Yingpanshan, Qimugou layer 3,
Dechang Maojiakan, Huili Houzidong and most other sites in Huili.
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tributed. Leaf-vein impressions on the bottom
are very common as well, but might be the
outcome of placing the freshly-formed vessels
on leaves to dry (thus preventing them from
sticking to the ground), rather than an actual
decoration. That these impressions can be ob-
served on pottery from sites throughout all
parts of the research area may nevertheless in-
dicate shared technological traditions.

5. Stone Tool Analysis

One major issue with analyzing lithic assem-
blages is that the process of abandonment dif-
fers between different types of sites. Addition-
ally, on surveys in China artifacts are mostly not
collected systematically but only objects deemed
representative are kept. As much of the material
in this study stems from surface collections, the
absence of specific tool types never proves their
overall absence at the site in question. Infer-
ences based on the material analyzed here can
therefore only be preliminary and have to be
tested through further excavations.

Considering the large number of technical
constraints connected with the production of
stone tools, raw material and production tech-
nique are essential criteria in organizing the
corpus of material at hand and receive most
attention in this study. Many aspects of object
form are related to function in the technical
sense as well. Assigning function in a reliable
mechanical way is therefore difficult or impos-
sible. This is especially true for flaked stone
tools that were often multi-purpose objects. For
most ground stone tools and core tools worked
with both flaking and grinding, however, in-
tended function can be much more reliably as-
signed. As the majority of the material from the
research area consists of ground-stone tools, it
is therefore possible to make suggestions as to
likely functional types (Adams 2002; Andrefsky
1998; Odell 2004; Semenov 1964; Whittaker
1994); however, ideally these suggestions

should later be tested through microscopic
analysis and experimental tests. Based on pre-
vious archaeological, experimental, and ethno-
graphic research (Adams 2002, Bennett 2002,
and Cunnar 2007), I suggest the following list of
functional categories: woodworking (axe, adze,
hammer, chisel), planting (plow, shovel), har-
vesting (knife, sickle), food processing (mill-
stone, grinding stone, pestle, handstone), tool
and object production (drill, saw, awl, groove
abrader, polishing stone, anvil, scraper, point,
hammer), spinning and weaving (spindle
whorls, other weights, needles) fishing, hunt-
ing, warfare (net weight, projectile point, knife,
axe), ritual objects (natural stone, figurine), and
personal ornament [pendant, earring, bracelet,
finger ring, (hair) needle, bead].1?

While formal analysis can provide some in-
dicators of intended usage, inferences on actual
use require use-wear analysis, preferably mi-
croscopic observations and residue analyses,
which were not possible for this body of mate-
rial. Nevertheless, macroscopic observations
allowed me to identify coarse traces of use-wear
such as striations or grinding and percussion
marks. The overall object form provided indi-
cators for object function as well.!! Stone mate-
rial types were assigned by visual impression,
so it was not possible to distinguish between all
different subtypes of the large categories of ig-
neous, sedimentary, and metamorphic rock;
however, I could identify distinctive materials
such as slate, serpentinite, sandstone, limestone,
quartzite, chert, and a single piece of obsidian.

As far as suitable raw material is concerned,
different types of sandstone, some associated
with limestone and volcanic rock deposits, are
most widely distributed in the Liangshan re-
gion.!2 A few volcanic deposits, embedded in
sandstone or psepholite, are dispersed through-
out the region, but obsidian deposits have not
been reported. Small scattered deposits of basalt
exist in adjacent parts of Yunnan. Serpentinite
occurs only on the northwestern rim of the

10. Further categories not relevant for the purposes of this study include containers (identifiable by smoothness and

overall shape), and structural stones (identifiable by size, stability, form, and possibly visual appeal).

11. A seminal study on prehistoric technology was written by Semenov (Semenov 1964). For more recent literature

consult Whittaker 1994, Odell 2004.

12. Consult maps in Ma, Qiao, and Liu 2002: 278-279 and 311-312.
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Figure 11. Frequencies by presence/absence (left) and absolute number of vessels (right): a. decoration placement; b.

decoration placement excluding bottom decoration; c. decoration techniques; and d. decorative programs.

Chengdu Plain, as well as in the far west of Si-
chuan on the border to Tibet. Flint or chert has
not been recorded, but large deposits of quartz
diorite are known from Panzhihua and along
the full extent of the Anning River. Overall,
flakeable stones are rare, while grindeable ma-
terial and coarse-grained stones with abrasive

qualities are widely available. Additionally, the
rivers contain naturally smoothed cobbles that
could be used as tools without reshaping or
they could serve as cores for the production of
various types of tools. Besides stones, bones
have sometimes been used as raw material for
tools as well.
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5.1 The tool assemblage: lithics and bone
objects

Most tools were made of stone, but three sites
yielded limited numbers of bone tools.!®> The
overall lithic assemblage recorded for this study
consists of 1,868 objects, but 1,021 of them were
only listed in brief reports, while details on
measurements and form could be obtained for
847 specimens (Figures 12-14; Table 2). The ac-
tual number of objects was probably much
higher, as for many sites only a few examples
were published and the overall numbers are
rarely provided. Although this level of detail is
not suitable for fine-grained statistical calcula-
tions of exact percentages, it still provides an
indication on “much” vs. “little,” especially
when conducting intra-site comparison. 1,160 of
the 1,868 reported stone objects were primarily
worked through grinding and 708 primarily
through flaking. The number of flakes and mi-
croliths is very small, comprising 151 specimens
from seven sites,'* while all other stone tools
(flaked and/or ground) are core tools. Never-
theless, as the excavation area varies greatly
from site to site, these absolute numbers are not
a reliable basis for statistical analyses. It is re-
markable that the overall number of flake tools
reported is high, but the number of sites at
which they occur is small. The same holds true
for hunting and fishing tools and grinding
equipment. By absolute number, woodworking
tools outweigh all other types, followed by pos-
sible agricultural tools, percussion tools, mul-
ti-purpose flake tools, and grinding tools, while
tools for clothing and tool production are less
frequent, and decorative items are very rare, as
can be expected from settlement sites (Figure 12;
Plate VII: 1; Table 3). In graves, however, stone
beads and pendants are very common (Hein
2013). Additionally, a fair amount of half-

products and fragments have been reported,
indicating on-site tool production.

® Woodworking tools
M Agricultural tools
Half-products and fragments
M Percussion tools
W Flake tools
Fishing and hunting tools
B Grinding tools

B Clothes-production tools

M Decorative items

W Bronze molds

Figure 12. Relative frequency of stone tools by type
throughout all sites.

5.2 Woodworking tools

The main woodworking tools are axes, adzes,
and chisels. The adzes are smaller and more
finely polished than axes, but otherwise rather
similar in form.!> Although the axes are coarser,
for both object types most traces of the initial
flaking process have been ground away and the
blades are well-polished. There is no apparent
correlation between artifact size, form, and de-
gree of grinding and polishing, but there is
some correlation between all these factors and
the choice of stone material (Tables 4-7). The
few chert and basalt specimens are all highly
polished axes. Igneous rock, basalt, or serpen-
tinite were used for both axes and adzes po-
lished to varying degrees. Gabbro was only
coarsely worked and used for medium-sized
axes, while slate was less commonly employed
and nearly exclusively for adzes of small or
medium size.

Chisels are on average more finely polished
than axes or adzes and differ in form: they are

13. Bone objects have been reported from Renhe Huilongwan [H77%, Yongsheng Duizi 47, and Ninglan Jinyangeun 4%

K. For Jinyangcun, it has been reported that bone hammers and needles as well as other tools of ram’s hormns and

deer antlers have been found, but at Yongsheng Duizi, bone was only used for personal ornaments.
14. These sites are Dechang Maojiakan, Wangjiatian, Huili Yangjia Wuji #%)&2%, Renhe Gonghe #1344, Huilong-
wan %7, and Xicaoping & ¥, and Xiqu Yanwan P5X 457, all of them except for Renhe Xicaoping and Xiqu

Yanwan contain microliths.

15. Axes have average measurements of 11.6 x 5.8 x 2.6 cm (lengths between 6.0 cm and 28.3 cm); for adzes the average

measurements are 7.1 x 4.0 x 1.3 cm (lengths between 3.8 cm and 17.0 cm). The main distinguishing criterion between

these two types is the cross-section shape of the working edge (Semenov 1964: 126-134)
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Figure 13. Woodworking tools: axes: 1. HDZ0.25 (Sichuan Sheng, Liangshan, and Huili Xian 2009: Figure 3.2), 2.
DDPO0.5 (Zhou Zhiqing 2011: Figure 27.3), 3. HLJM1.47 (Chengdu, Liangshan Zhou, and Huili Xian 2009: Figure
16.2); adzes: 4. XHS4.33 (Chengdu, Liangshan, and Xichang Shi 2006: Figure 10.1), 5. HZD0.34 (Sichuan Sheng,
Liangshan, and Huili Xian 2009: Figure 3.4); chisel: 6. XMS8.13 (Chengdu, Liangshan, and Xichang Shi 2007: Figure
18.2); potential agricultural tools: potential plows: 7. DDP1.11 (Zhou Zhiqing 2011: Figure 25.2), 8. DWP3.20
(Chengdu Shi, Liangshan Zhou, and Dechang Xian 2009: Fig. 12); ring stone: 9. XHS0.40 (Xichang Shi wen wu 1998:
Figure 2.1); stone knives: 10. DDP3.58 (Zhou Zhiqing 2011: Figure 7), 11. XMSH3.4 (Chengdu, Liangshan, and
Xichang Shi 2007: Figure 24.5); hunting/ fishing tools: net weight: 12. XYPW12 (Chengdu, Liangshan, and Xichang
2007: Figure 17); arrowheads: 13. XMSH4.7 (Chengdu, Liangshan, and Xichang Shi 2007: Figure 25.7), 14. XHS3.78
(Chengdu, Liangshan, and Xichang Shi 2006: Figure 16.5), 15. YGJC714, 16. C710 (Liangshan and Chengdu 2009:
Figures 124.5-6); potential spearhead: 17. DDP4.24 (Zhou Zhiqing 2011: Figure 7.6); processing tools: chopper: 18.
XQG3.6 (Chengdu, Liangshan Zhou, and Xichang Shi 2009: Figure 17.2); grinding slabs: 19. XLZ1.83 (Lizhou yi zhi
1980a: Figure 7.17), 20. XMIH1.4 (Liangshan, Chengdu, and Xichang Shi 2006: Figure 6.1); handstone: 21. HL]M1.32
(Chengdu, Liangshan Zhou, and Huili Xian 2009: Fig. 16.4); pestle: 22. XQG3.46 (Chengdu, Liangshan Zhou, and
Xichang Shi 2008: Fig. 15.5); grinding roller: 23. HML0.3 (Chengdu, Huili Xian, and Sichuan 2010: Fig. 12.2); hammer
stone: 24. XYGO0.10 (Liu Shixu 1981: Fig. 1.3); perforator/drill: 25. XLZ1.65 (Lizhou yi zhi 1980a: Fig. 7.13).
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Figure 14. Microliths DWT3.103-107, microlithic cores (1-2), scrapers (3-8) (Sichuan Sheng and Liangshan 2006: Fig. 13).

Table 2. Number of stone tools by type throughout all sites.

Object type Number SUM Object type Number SUM
Woodworking tools 521 | Percussion tools 155
Axes 231 Pestle 22
Adzes 194 Hammerstones 50
Chisel 96 Chopper 83
Agricultural tools 212 | Grinding tools 65
Perforated knives 99 Grinding slabs 27
Other knives 96 Grinding roller 13
Shovels 13 Handstones 25
Plows 2 Half-products and fragments 163
Ring stones 2 Half-products 78
Fishing and hunting tools 86 Cores 14
Net weights 28 Flaked fragments 14
Arrowheads 56 Polished fragments 57
Spearheads 2 Decorative items 28
Clothes production tools 40 Stone balls 5
Spindle whorls 20 Stone squares 2
Needles 13 Pearls 4
Borer 7 Bracelets 17
Flake tools 149 | Bronze molds 2
Scraper 71
Flakes 57
Microliths 21 SUM 1341 1341
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Table 3. Number of stone tools by type group by absolute number and percentage, referring to the number of ob-

jects (left) and to the number of sites of occurrence (right)

Object number

Site number

Type group Number Percentage |Type group Number Percentage
Woodworking tools 521 38.9 Woodworking tools 114 37.0
Agricultural tools 212 15.8 Agricultural tools 58 18.8
Half-products and flakes 163 12.2 Half-products and flakes 34 11.0
Percussion tools 155 11.6 Percussion tools 34 11.0
Flake tools 149 11.1 Flake tools 21 6.8
Fishing and hunting tools 86 6.4 Fishing and hunting tools 35 114
Grinding tools 65 4.8 Grinding tools 33 10.7
Clothes production tools 40 3.0 Clothes production tools 17 5.5
Decorative items 28 21 Decorative items 11 3.6
Bronze molds 2 0.1 Bronze molds 1 0.3
SUM 1341 100.0 SUM 308 100.0

long and rather flat with a thin blade. Chisels
vary widely in size, the smallest measuring on-
ly 52 x 1.1 cm, the largest 27.2 x 2.9 cm, but
most specimens range around 6-12 cm in
length. They were mostly made of slate, fine
igneous rock, serpentinite, very rarely high-po-
lished chert or nephrite, and sometimes tough
forms of sedimentary rock.

As no microscopic observations were possi-
ble, it is not possible to know at which angle
these three kinds of tools were hafted or if they
have indeed all been used for woodworking.
The heavy axes would be ideal for chopping
wood, while the significantly narrower adzes
are good for slicing wood or similar material at
an acute angle, and small chisels could have
been employed for further refining the form.
Some of the small broad blades usually identi-
fied as adzes might have been attached to the
end of a digging stick as used by modern
groups practicing slash-and-burn agriculture
(Mazoyer and Roudart 2006: 11, Figure 3.3).

5.3 Agricultural tools

Tools possibly used in an agricultural context
are plows, shovels, ring-stones, and certain
types of knives. The plows are large, coarse,
and fall into two varieties: specimens with a

thickened top and pointed bottom, and tools of
upright rhombic form. The objects from Huili
Fenjiwan identified as shovels, are flaked and
only partially polished objects of igneous rock
or tough limestone of 9-14 cm x 6-8 cm x 3 cm.
They are rectangular or square in shape, and
have a slightly curved or straight single-sided
blade. Overall, they are difficult to distinguish
from half-finished large adzes or axes; their
identification as shovels is thus problematic.

Another group of objects possibly associated
with agriculture are ring-shaped round or oval
sandstone implements that have generally been
interpreted as net-weights, but might actually
be ring-stones used as digging-sticks. Their size,
the material choice of sandstone instead of
more hardwearing material, and the lack of
random percussion damage common to net-
weights affirm this interpretation.

Knives appear at many sites in great num-
bers. Nearly all specimens show striation along
the blade and sometimes traces of sickle-gloss,
indicating a use as harvesting-tools, possibly for
cutting rice-straw or other grassy plants. Nearly
identical knives have been found over all of
East Asia, many of them with clear evidence of
sickle gloss, while similar knives are used for
rice agriculture by present-day groups in
Southeast Asia.!® It is therefore reasonable to

16. For further material on Southwest China see Luo Erhu 2000; for examples from Longshan sites see An 1955 and

1980; for examples from Korea see Choe 1982 and Chon 1992; for the Japanese material see Ishige 1968; for exam-
ples of the modern-day usage of similar knives see Ishige 1968, Luo 2000, and Yin 2001 and 2009.



+ 58 - Anke Hein

assume that the knives from the Liangshan re-
gion were used for harvesting as well, be it of
wild or domesticated plants. It remains unclear
if they were exclusively used for harvesting
rice, as many scholars suggest (e.g., An 1955;
Luo 2000), or for sorghum or millet, as Oklad-
nikov and Michael (1965: 121) and Leroi-Gourhan
(1946: 306) believe. Furthermore, the same knife
may have been used for a number of functions
including harvesting, animal butchering, and
various daily functions. The assignation as spe-
cial-purpose harvesting tools is therefore by no
means clear. Most knives are perforated in the
middle close to the rim, usually with two
holes that are aligned parallel to the rim and
perforated from both sides. A string drawn
through these holes and attached around the
wrist of the user would have allowed for a
secure grip in cutting. Un-perforated knives
make up 20% of the knife assemblage, and
they tend to be somewhat smaller in size and
more coarsely made then the perforated
specimens. They are usually long-oval, oval to
rectangular, or more rarely D-shaped in form.
All knives are thin, well-polished, and mea-
sure on average 11x 4 cm. Most specimens are
made of fine grey slate; only a few specimens
consist of fine igneous rock or metamor-
phosed shale or slate.

5.4 Implements for fishing and hunting

The main indicator for fishing is the presence of
net-weights: oval flat cobbles with indentations
pecked into the middle of both long-sides, giv-
ing them a kidney shape. They are very smooth,
probably made from river cobbles that did not
require any polishing, and they roughly fall in-
to two size classes (5-7 x 3-5 cm, and 11-14.5 x
7-9 cm). The objects all show striations around
the middle and percussion damage over the
entire object consistent with the function of
net-weights. The material chosen tends to be
tough igneous rock, limestone, or sedimentary
rock with a high silica content, which can with-
stand such treatment.

For arrowheads, fine slate is the preferred
raw material type, while fine igneous rock is
only rarely used. Arrowheads fall into two
main types, lanceolate and staff-shaped, the
former having either a straight, concave, con-

vex, or sharply triangular indented base. The
arrowheads vary in size with a length of 2.1-8.6
cm (mean: 4.7 cm), and a width of 0.7-1.7 cm
(mean: 1.3 cm). Most arrowheads are elongated
with a narrow edge angle. Several specimens
show striation (probably remains of the pro-
duction process or signs of re-sharpening); oth-
ers have broken bases or tips, likely caused by
the impact of hitting a target. Large coarse
points were reported only from Dechang
Dongjiapo. They are chipped, lanceolate in form
with a straight base and pointed tip, measuring
around 6.8 x 3.5 x 0.8 cm. The excavation report
calls them spearheads, but they might just as
well be half-products of other objects (Zhou
Zhiqing 2011).

5.5 Processing tools

Stone tools that can be associated with food
processing comprise roughly-flaked choppers,
scrapers, and different kinds of grinding
equipment. Scrapers are usually small (2.5-6.3 x
2.2-6 x 1.3 cm), have a triangular cross-section,
a thin convex single-sided blade, and tend to be
a little longer than wide. They are usually made
of igneous rock or more rarely of coarse serpen-
tinite. Choppers are made of the same material
but they are much bigger, length and width
both ranging around 7-12 cm, leading to a
square or round form. They are usually rather
thick (3.4-5 cm), thus providing enough weight
for crushing material, but there are also a few
particularly small (4 x 3 cm) and some very
large specimens (17.4 x 17.4 cm), indicating a
variety of targets and/or grades of grinding and
crushing.

Some microliths have likewise been identified
as choppers or scrapers, but they are very dif-
ferent in size, form, and material. Microliths,
mostly made of quartzite and in one case of ob-
sidian, have been reported from only five sites
(Dechang Maojiakan, Wangjiatian, Huili Yangjia
Wuji, Renhe Gonghe and Huilongwa). Four ob-
jects of oval to rectangular form with large
numbers of flake scars on the surface are likely
small cores. Four others, triangular or rectan-
gular in shape and with one curved or straight
working edge, are probably scrapers, while the
function of the other objects is less clear: these
items are mostly irregular-oval, rectangular, or
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triangular in shape, and have a thin, sharp
working edge that is either curved or straight,
making good scrapers or cutters respectively.
These tools might have been used in a variety of
functions ranging from food processing to hide
cutting.

Grinding tools (including grinding slabs,
grinding rods, and handstones) have been re-
ported from a large number of sites. Most of
them are made of sandstone, more rarely igne-
ous rock, granite, gneiss, or in one case slate.
The grinding slabs are usually rather large (10—
28 x 4-20 x 2-5 cm), rectangular or more rarely
trapezoidal or oval in shape, with a flat base,
and a rectangular cross-section. The sides are
often not worked, while the top shows a clear
indentation, hollowed out by repetitive grind-
ing. The grinding rollers are either long-oval
with a round cross-section or tongue-shaped
with a rectangular cross-section (12-18 cm long,
2—4 cm max. width). The second type would
therefore be more correctly addressed as
grinding stick, as the motion cannot have been
a rolling but more a sliding one. Handstones are
oval, round, or rectangular with rounded cor-
ners, and consist of sandstone ground down on
the sides. These objects are all flat and fairly
homogenous in size (around 12 x 7 x 2.2-5.2 cm).

In addition to grinding equipment, there are
various kinds of pounding tools, namely pestles
and hammerstones. The pestles measure around
14 x 5 x 3 cm, are long-oval, with a round or oval
cross-section, and have one rounded thinner or
two thickened ends. Objects clearly identifiable
as hammerstones vary considerably in dimen-
sion (max. 17 x 9 x 6 cm, min. 5.8 x 3.8 x 2.5 cm),
probably depending on the intended target.
Most hammerstones are oval, with a round or
flattened cross-section. Unique is a group of
objects from Xichang Lizhou: they have the
shape of modern-day hammers with middle
perforation. All types of hammerstones are
made of igneous rock, sandstone, limestone, or
other heavy sedimentary rock that does not
break easily and allows considerable force in
striking.

Lacking microscopic and residue analysis, it
is not possible to ascertain what was processed
with the grinding and pounding equipment.
Ethnographic research suggests that plant pro-
cessing is the most common function of grind-

ing equipment, and it is often assumed that the
objects served to grind grains into flour; how-
ever, for various pre-Neolithic and early Neo-
lithic sites throughout China it has been shown
that the grinding stones were mostly used to
remove shells from nuts and process acorns
(Liu et al. 2010). Considering that pine and oth-
er nut trees are abundant in Southwest China,
the grinding stones might well have been used
to process them, but grain and other food items
may have been ground as well. Furthermore,
small grinding tools may have been used in tool
production.

5.6 Production tools

Of the tools mentioned above, hammerstones,
scrapers, choppers, and knives might have been
employed in non food-related production activ-
ities, such as tool-production, building, or
hide-processing. Tools clearly associated with
the production of clothes are spindle whorls
and needles; borers and saws might have
served in tool production as well. Only two
molds have so far been found, both at Huili
Washitian, made from fine-ground sandstone
and meant to produce metal arrowheads in
one and a halberd in the other case. Saw-like
objects were only found at Xichang Lizhou, all
of them flat, square, thin sandstone objects
with a single perforation in the upper right-
hand corner. They could have served as small
knives or other kinds of cutting tools, or they
may have been used in smoothing the surface
of ceramics.

Furthermore, there are a number of plump,
coarsely-flaked borers made of igneous rock
or serpentinite. They are leaf-shaped or
bi-pointed and measure 8-12 x 3-4 cm. One
long thin stone needle is made of slate as well,
but most needles are made of bone. The spin-
dle whorls are flat, disk-shaped, mid-
dle-perforated objects usually made of fi-
ne-polished slate, sandstone, limestone, or
some other kind of sedimentary rock. Most
have a diameter of 5-7 cm, while a few mea-
sure as little as 3 cm or as much as 10 cm. The
inner diameter varies accordingly (0.5-2.3 cm),
but they are all similarly thin (0.3-0.6 cm) and
flat with slightly convex sides.

Larger flakes made of igneous rock have been
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mentioned at three sites: Dechang Maojiakan,
Huili Yangjia Wuji, and Renhe Huilongwa. In-
formation on forms and sizes is available for 21
flakes from Maojiakan; all of them have much
cortex on one side and no signs of retouch or
usage, indicating that they were surface-re-
moval flakes in the process of stone-tool pro-
duction rather than tools in their own right.
These objects were associated with some
cores, half-products, a large number of un-
specified fragments, some of quartzite, many
of igneous rock and slate, and half-products of
knives, and they show on-site stone-tool pro-
duction.

5.7 Other items

Apart from stone objects serving as tools, there
are also a small number of lithics of decorative
or ritual function. They include arm rings from
Yongsheng Duizi #+ made of white or yel-
lowish highly-polished nephrite, and a small
drum-shaped object with a half-finished perfo-
ration from Xichang Lizhou, probably a bead
half-product. The same site also revealed a
sandstone ball of unclear function. Similar balls
of 3-5 cm diameter were found at Dechang
Dongjiapo and Huili Dongzui. Huili Liantang
furthermore furnished two stone-squares (2.5 x
2.5 x 0.2 cm) made of fine grey slate with lines
incised in them. They may have had a decora-
tive or talismanic function.

6. Settlement Distributions and Features
6.1 Statistics and spatial analysis

In order to explore the distribution of the set-
tlement sites in relation to the surrounding en-
vironment, I conduct spatial analyses on both
the settlement sites and a set of 600 computer-
generated random points, using ArcGIS to as-
sess elevation, slope, aspect (i.e., orientation of
the slope), and distance to the nearest river. In a
second step, I export the results into SPSS to
conduct statistical analyses. Aside from explor-
atory data analysis through descriptive statis-
tics, histograms, and pie-charts, I use the Kol-
mogorov-Smirnov test to compare the two
populations (i.e., the actual data and the ran-
dom points), as well as various sub-groups of

the actual data. I also combine information on
the relative frequency of the various func-
tional object types in any given assemblage
with information on site size, structure, and
location to determine site function. The result
is an examination of the distribution of object
types and site function in relation to geo-
graphic preconditions such as elevation, slope,
and soil quality.

6.2 Nature and distribution of the sites

In elevation, nearly all sites range between
900 and 2,100 m, half of them around 1,400-
1,900 m, and only very few are located at
higher elevations of up to 3,100 m (Figure 15).
The high-elevation sites are mainly located in
areas with an especially high average eleva-
tion such as the mountainous parts of the
northeast and the northwest, where the ave-
rage elevation is around 2,300 m. The choice
of site location therefore has to be judged lo-
cally and not in reference to absolute eleva-
tion numbers.

Most sites were found close to a river, but
slightly raised above the water, usually on a
terrace leaning against a mountain. In most
cases, the ground is level or only slightly sloped
(slope values of 8.73% for sites vs. 21.37% for
non-sites; Figure 16; Plate V: 2); only the site of
Puge Wadaluo is located on a very steep hill.
No preference for slopes oriented in a specific
direction could be identified. Hilltops with no
guarding mountain slope in the background
were rarely chosen as settlement locations, and
only ten sites were found in the immediate al-
luvial fan of a river (Table 3). However, as
modern-day settlements are largely located
within the alluvial fan as well, recent human
activity might have destroyed evidence to the
contrary. Furthermore, the Anning River has
constantly shifted, and many smaller rivers are
seasonal, changing course with nearly every
rainy season. Such activity has likely destroyed
sites formerly located close-by; however, the
unpredictability of the exact location of the river
courses would have been a good reason to
choose an elevated spot in order to provide
some protection against flooding, and that is
indeed where most settlements have been
found.
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What is more difficult to determine is the
preference for specific soil types and surface
covers, as the available soil and vegetation
maps for Southwest China are rather imprecise.
All evaluations therefore have to remain fairly
general. Judging from the available maps
(Chengdu di tu 2010; Sichuan Sheng ce hui ju
1981; Sichuan Sheng di zhi 1991), the majority
of settlements are located on the fertile yellow
or grey-brown alluvial soil in the lacustrine ba-
sins, especially along the upper and middle
reaches of the Anning River where at present
rice paddies are located. The Yanyuan Basin has
similar deposits but only a small number of set-
tlement sites are known from this sub-region,
likely because it is far-away from present-day
research centers and suffers of poor infrastruc-
ture. A significant number of settlements are lo-
cated on the drab red soil along the lower An-
ning River and other rivers in the southern part
of the research area. Nowadays, these places are
covered with agricultural fields. Only very few
settlements can be found in the mountains of
the hinterland on less fertile purple soils, e.g., in
Zhaojue, Meigu, and Huidong Counties in the
east. The valleys of Huili and Yongsheng Coun-
ties in the south are characterized by red and

20
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Number of sites

para-red soils, but these patches of fertile soil
are surrounded by steep areas less well suited
for agriculture that have so far yielded few set-
tlement remains. Overall, settlement sites thus
tend to be located in areas that are favorable for
agriculture, but some can also be found in the
high mountains, on steep slopes, or in forested
regions not suited for extensive planting of
crops, where inhabitants necessarily pursued
different forms of subsistence or used these
places only temporarily.

Access to natural resources is another factor
that might have influenced settlement location
choice. The available maps are too imprecise to
allow for exact correlations (Sichuan Sheng and
Zhongguo 1990), but it is clear that Huili and
Panzhihua have especially rich metal deposits.
Interestingly, sites in the vicinity of Huili and
Panzhihua have been found on less fertile soil.
The salt of Yanyuan likewise may have drawn
people to this inaccessible high-altitude plateau
(Hein 2014b). So far, no early salt-production
sites have been found, but a first survey has
shown that the local salt was probably exploit-
ed during the Han Dynasty (206 BC-AD 220) or
earlier (Zhou and Jiang 2011).

Figure 15
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Figure 16. Distribution of settlement sites in relation to
slope.

There are 80 open-air sites, 3 cave sites, and
one site that combine a cave site with an open
settlement. All of the cave sites are located in
the southwestern mountains. Site-size estimates
are available for 84 sites, and they range widely
from 13 m?to 32 ha among all sites, and from
1,400 m? to over 13 ha among excavated sites.
Statistical evaluations provide a much dispersed
picture, but a few general trends are discerni-
ble: 30-50% of the sites are 0.1-0.5 ha in size,
20% of all sites measure 1.1-5 ha, and only four
of the excavated sites are considerably larger
(7-13 ha). Two of the unexcavated sites are even
estimated to have been considerably larger, 16
ha and 32 ha respectively. What these sizes
mean in terms of population size or settlement
pattern is unclear. Worldwide and even within
China, the size of prehistoric settlements varies
widely between different areas and time peri-
ods, but it is safe to say that the sites in the
Liangshan region are very small.”” Given the
shallow layering and the lack of larger con-
structions, prehistoric mobile and semi-mobile
communities in Southwest Asia and other pla-
ces are a parallel worth considering: such sites
are mostly below 0.2 ha in size, with some lar-
ger settlements measuring between 0.2 and 0.5
ha, and the largest reaching 1-1.5 ha (Fletcher
1986). This shows that the interpretation of site
size is not only connected to issues of popula-
tion size but also subsistence and social struc-
ture, problems which require further investiga-
tion into site structure and object assemblage.

6.3 Settlement structure and building fea-
tures

As most excavations conducted so far are rather
limited in extent and intensity, not much is
known about settlement structure. Building
remains are known from eight sites, ash pits
have been observed at 19 sites, and pottery kilns
were reported from two sites (Table 3). Most
houses are rectangular and very small (2-3 x 1-
2 m), suggesting that they were used at most as
temporary shelters, workshops, or for small-scale
storage but not as long-term living quarters for
larger groups. Three different construction
types can be identified: (1) semi-subterranean
houses with two posts in the middle or along
the sides (at Dechang Dongjiapo and Yongsheng
Duizi); (2) buildings whose walls were sunken
into trenches, with or without supporting posts
(at Dechang Dongjiapo, Huili Dongzui, Xichang
Mimilang and Qimugou); and (3) features lined
by rows of post holes and wattle-and-daub con-
struction (at Huili Dongzui, Xichang Heng-
lanshan, Ma‘anshan, and Wangjiaping {EZFF).
The internal organization of the houses is un-
known, but the presence of ash, charcoal,
red-baked earth, and ceramic sherds suggests a
function as living quarters or workshops with
facilities for heating and/or cooking.

Most refuse pits within the sites contain
heavily-fragmented ceramic sherds, mainly jars
of various sizes, as well as bowls and more
rarely spouted ewers. Eleven pits at five sites
held polished stone tools, including axes, adzes,
arrowheads, chisel, grinding slabs, and knives,
as well as flaked scrapers and half-products (at
Dechang Maojiakan and Wangjiatian, Huili
Dongzui, Xichang Ma’anshan, and Mimilang).
The walls of nine round and oval pits at the site
of Xichang Lizhou were burned grey to a depth
of 1-2 cm, indicating a short burning period at
relatively low temperatures. In addition, they
were filled with stones blackened and partially
cracked by fire, as well as ash and charcoal. A
kiln consisting of a fire pit and a fire corridor
observed at the same site contained similar ma-
terial. It is therefore likely that these pits were
used for firing ceramics as well. The tempera-
tures reached cannot have been very high, and

17. The large prehistoric walled settlements of the Chengdu Plain range around 11-60 ha in size (Wang 2003).
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indeed the ceramics found in the graves and
settlement layers at Lizhou are coarse, hand-
thrown, sand-tempered, and low-fired. Pottery
kilns have not been reported from any other
sites, and other production facilities are equally
rare. All features associated with metal working
are from the post-Han period and show Han
cultural influence. Metal technology thus likely
did not develop locally but was adopted from
the outside.

7. Discussion: Resource Availability, Site
Function, and Location Choice

7.1 Raw material choice and availability

Throughout all assemblages, various kinds of
igneous rock are the most common type of lithic
raw material used in the production of nearly
all stone-tool types (Tables 6-9; Figures 17-19;
Plate VII: 2, 3). It was preferably employed for
axes, but also adzes and coarse percussion tools,
for which this material is well-suited. Serpen-
tinite is often used for high-polished adzes;
however, serpentinite does not occur in the

Liangshan region itself, but only further north,
on the northwestern rim of the Chengdu Plain
and on the border to Tibet. Fine dark-grey slate
only occurs along the Anning River and on the
southern rim of the Yanyuan Basin. Neverthe-
less, this raw material was widely used for
making knives in all parts of the Liangshan re-
gion, indicating the existence of a regional ex-
change network.

M Igneous rock
M Sandstone
Limestone
B Other sedimentary rock
H Obsidian
Chert
B Serpentine
H Slate
B Quartzite
B Other metamorphic rock
B Other
B Unclear

Figure 17. Relative and absolute numbers of main stone
material types employed in tool production.

120.00
o Unclear
@ Other all
100.00 - o Other metamorphic
40,00 o Quartzite
. m Slate
| = Serpentine
60.00 = Chert
_— = Obsidian
0 Other sedimentary
— Limestone
o Sandstone
000 m Igneous
120.00

OProduction debris

= Othor sroduchon faols
B UET proqGucion to0is

80.00

60.00

40.00

20.00

0.00

O Agricultural tools
m Flake tools

= Net weights

o Projectile points
@ Grinding tools

@ Percussion tools
mKnives

= Chisel

@ Axe

mAdze

Figure 18. Raw material used for the main tool types in percentages.
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Figure 19. Main production techniques by site.

All of these stone materials are best worked
through grinding, but they were also employed
in producing flake tools and coarsely chipped
core tools. As high-grade flakeable material is

not widely available in the Liangshan region,
the usage of less ideal but more common mate-
rial such as igneous or even sedimentary rocks
is not surprising. By contrast, the large amount



Environmental Preconditions and Human Response: Settlement Patterns and Subsistence Practices in
the Prehistoric Liangshan Region, Southwest China * 65 -

of high-quality knives found in settlement con-
text is closely linked with the availability of fine
slate in the northeastern mountains. Materials
such as obsidian and chert, which are ideally
suited for flaked stone tools, are only rarely
employed, probably because it was locally not
readily available.’® Other rarely used materials
are quartz, quartzite, and nephrite. There are
large deposits of quartz diorite in the south, but
nephrite was likely imported, as was chert.

Table 4. Relative and absolute numbers of main stone
material types employed in tool production

Object number | Percentage
Igneous rock 390 48.15
Sandstone 41 5.06
Limestone 18 2.22
Other sedimentary rock |19 2.35
Obsidian 2 0.25
Chert 9 1.11
Serpentine 58 7.16
Slate 223 27.53
Quartzite 21 2.59
Other metamorphic 3 0.37
rock
Other material 2 0.25
Unclear 24 2.96
SUM 810 100.00

7.2 Production techniques and their spatial
distribution

The majority of stone tools were worked by
grinding (64%), about one fifth were only flaked
(18.5%), and 17.5% were both ground and
flaked. However, these proportions differ sig-
nificantly by site, indicating differences in site
function and/or date. For a few sites, the num-
ber of primarily flaked tools is significantly
higher. For other sites, the percentages are
about even. However, at most sites ground tools
are in the majority (Figure 19). Another factor

that can be used to classify the stone tools in
relation to production is the amount of work
applied to them (Figure 20). At most sites finely
worked tools dominate, while at others the lith-
ic assemblage is very coarse, and a number of
sites had an assemblage about evenly composed
of fine, medium, and coarsely-worked objects.

The most highly polished assemblages were
found in Puge, Yanyuan, and Yongsheng, i.e.,
in the most mountainous part of the research
area. Nearly all coarser assemblages come from
Dechang and Huili, where some of the earliest
sites were observed. The material from Xichang
has a high percentage of finely ground tools,
intermingled with some coarser specimens.
With the exception of Dechang Maojiakan and
Wangjiatian, all flakes and microliths were
found in Huili and Panzhihua in the south, but
their number is very small, with all 151 object
coming from only seven sites (three of them
cave sites), most of them dating to the Paleo-
lithic or early Neolithic. Indeed, flakes and mi-
croliths occur nearly exclusively in the southern
part of the research area, indicating sub-regional
differentiation.

7.3 Object assemblages, environmental pre-
conditions, and economic implications

As practical experiments have shown, cutting
hard or soft wood with ground stone tools can
go quickly, while it is nearly impossible to cut
hardwood and time-consuming to cut softwood
with chipped stone tools (Boydston 1989, esp.
Tables 8.2-8.3 and 74 ff.). As Boydston (1989: 74)
has shown in a cost-benefit analysis, in wood-
working chipped stone tools are low in cost (i.e.,
time and effort for production) and benefit,
while both cost and benefit for ground stone
tools are high. The choice of ground or flaked
tools would thus have depended on the amount
of forest and the kind of wood to be cleared,
patterns of mobility, relative importance of agri-
culture in the subsistence scheme, and availa-
bility of suitable raw material.

18. Obsidian was reported from Dechang Maojiakan, chert from Dechang Wangjiaping, Huili Fenjiwan, Liantang,

Xiao'aozi /MYF and Yongsheng Duizi. Small fragments of obsidian were found at a number of sites in Sichuan,

but as they are only rarely shaped into tools, these fragments are usually not reported (personal communication

Jiang Zhanghua). There are no known obsidian sources in any part of Southwest China, but considering the active

fault zones and volcanic deposits, there could be smaller obsidian occurrences already exhausted in the past.
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Figure 20. Degree of refinement in tool production by site.
All microliths recorded in this study were re-  croliths are rather different in character:

trieved from five sites in Huili, Panzhihua, and
Dechang in the southern part of the research
area, one of them a cave site devoid of pottery
remains (Renhe Huilongwa). Most caves in the
research area revealed coarse chipped stone and
bone tools, and large numbers of animal bones,
but no pottery and only rarely microliths. All
cave sites are located in close vicinity of the
Jinsha River on drab red soil of medium to poor
quality that was probably forested in the past.
Three out of four cave sites are positioned on
steep slopes at high elevations, making them
good lookouts but not easily accessible. Only
Xiqu Yanwan is located at a lower elevation in
the alluvial fan of a river where the soil is more
fertile than that in the surrounding mountains.
This site combines open-air space with a cave
and its assemblage combines chipped stone
tools with ceramics; its inhabitants therefore
likely practiced a more settled way of life, com-
bined with a certain amount of agricultural ac-
tivity. The other cave sites are more likely to
have been occupied by hunter-gatherers or
used as hunting stations by groups practicing a
mixed mode of subsistence.

The open-air site of Huili Yangjia Wuji is
characterized by a coarse, exclusively flaked
stone assemblage just like most cave sites, and
might have been a special-purpose site (i.e. for
tool production, hunting, or as a seasonal
camp). The same holds true for the open-air site
of Renhe Gonghe which furnished both micro-
liths and a small number of coarse pottery
sherds but is located in the same region and
kind of environment as the cave sites.

The two sites in Dechang that furnished mi-

Dechang Maojiakan revealed a large number of
coarse ceramic sherds as well as stone tools. The
lithic assemblage consists mainly of flakes and
scrapers, but some polished woodworking
tools, knives, arrowheads, and percussion tools
have also been found, indicating a mixed sub-
sistence but with heavy reliance on hunting and
gathering. The flaked stone-tool assemblage of
Dechang Wangjiatian is similar in character, but
the range of ground-stone tool types is much
more limited, consisting only of un-perforated
knives and grinding tools, but no woodworking
or agricultural tools or arrowheads. The cera-
mic assemblage is also different, comprising
fine ware in the form of spindle whorls and
handled jars with decorations usually associat-
ed with later-period megalithic graves (Sichuan
Sheng, Liangshan, and Xichang Shi 2006a). The
discrepancies between the assemblages thus
seem to be related to differences in subsistence
as well as date and cultural affiliation. The
presence of microliths alone therefore does not
prove an early date or an economy solely reliant
on hunting and gathering.

Rather coarse stone-tool assemblages of grind-
ing and percussion tools as well as projectile
points are also characteristic of most settlement
sites in Huili in the southeast. Most of these
sites do not contain microliths; also perforated
knives or other agricultural tools, spindle whorls,
and fine ware are lacking. Nevertheless, most
revealed woodworking tools, indicating that
forest clearing usually associated with early ag-
riculture or shifting cultivation. As Mazoyer
and Roudart (2006: 103) have pointed out, po-
lished stone axes are very effective at cutting
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shrubs and trees, but without further tools to
work the soil or mow grass except for
hand-held knives, it would be difficult to main-
tain a cleared area. Early agriculturalists with
an assemblage similar to the one under analysis
here would thus be prone to shifting cultivation
(Pelzer 1978); however, the stone assemblage
that Mazoyer and Roudart have in mind con-
sists of highly polished woodworking tools,
which are highly effective for felling trees and
working wood. The tools in the research area
are much coarser and further research (includ-
ing paleobotanical work) are needed to decide if
shifting cultivation was practiced here in the
past.

Especially noteworthy is Huili Houzidong,
which produced large amounts of flaked tools,
mainly coarse axes and a few adzes, choppers,
scrapers, and grinding equipment, but associated
with polished fine ware. The site is located on a
second-level terrace at low elevation (ca. 1,000
m asl.). Most other settlement sites in Huili are
at higher elevation, further away from rivers,
while Houzidong is particularly close to the
Jinsha River, a main contact route in the area.
The peculiar assemblage might therefore be the
result of contact with a foreign group reaching
this sub-region through the Jinsha River (Hein
2014a).

Qimugou is one of the few sites in Xichang in
the center of the Anning River valley noted for
the presence of flaked choppers and scrapers,
both in early and later layers, but associated
with perforated knives indicating agricultural
activities. Otherwise, the material from earlier
and later layers differs significantly: in the ear-
lier layers, coarse sand-tempered flat-bottomed
ceramics predominate, but in the later layers
fine grey pottery emerges and the stone tool
assemblage becomes more versatile, also con-
taining woodworking tools, grinding equip-
ment, and net weights. The assemblage from
early Qimugou is rather similar to that from
Xichang Henglanshan, early Yingpanshan, and
Ma’anshan. Furthermore the ceramic assem-
blage from Xichang Lizhou bears some resem-
blance to the objects from these sites, but the
lithic assemblage contains a particularly large
number of double-perforated knives and
well-polished woodworking tools, as well as
spindle whorls and borers, indicating for-

est-clearing activities as well as agriculture and
weaving, showing a clear development over
time (Table 1).

Late Qimugou and Xichang Yingpanshan
both yielded net-weights, an object type that
was reported from 11 sites in various parts of
the research area, mostly in large numbers, in-
dicating a strong reliance on river resources in
these particular sites. All of them are located on
terraces or mountain slopes, i.e. at elevated lo-
cations in close vicinity to river courses and
lakes, making them ideal locations for a fish-
ing-based subsistence. It is not clear, however, if
these sites were used year-round or if some of
them were only a temporary convenience.

At two sites, net-weights were coupled with
projectile points (Dechang Dongjiapo and
Yanyuan Jiaodingshan), but these sites addition-
ally held considerable numbers of woodwork-
ing tools and some perforated knives, indicat-
ing a mixed economy. Projectile points were
also found at 21 other sites, showing at least a
partial subsistence from hunting. Interestingly,
nearly all sites in Puge contain projectile points,
always associated with woodworking tools and
non-perforated knives, but no grinding equip-
ment or agricultural tools, indicating subsis-
tence more heavily reliant on hunting than ag-
riculture. To this day, large parts of Puge are
covered by forest, and the region is rather
mountainous with little even ground suitable
for agriculture. Most other sites with consider-
able numbers of projectile points are likewise
located in the western mountains, i.e., the foot-
hills of southern Huili, Xide, and Meigu, where
agricultural soil is scarce. A mixed economy
relying heavily on hunting is thus a natural
choice. Nevertheless, while the pottery of all
sites in Puge is rather homogenous, it is rather
different from assemblages in neighboring are-
as, indicating a local cultural group.

While hunting and fishing equipment is easy
to identify, tools with primary agricultural
function are more difficult to pinpoint. Potential
plows are only reported from Dechang
Dongjiapo and Wangjiaping, ring stones from
Xichang Lizhou and Henglanshan, and poten-
tial shovels from Huili Fenjiwan, but the latter
could also have been used in activities other
than agriculture, if they were shovels at all. The
same is true for perforated knives, which have
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been reported from only 22 sites (21%). Only
the crescent-shaped specimens, sometimes re-
ferred to as sickles, are very clearly identifiable
as harvesting tools, but they only appear at a
few sites (Dechang Dongjiapo, Mianning
Sanfentun, Puge Xiaoxingchang /N5, and
Yongsheng Duizi), and always in association
with projectile points, showing a mixed econo-
my.

Lithic half-products and cores have been
found at many sites in connection with a wide
range of finished tools and ceramics, indicating
that tool production mostly did not take place
at purpose made sites but at normal settle-
ments. The only exception is Huidong Dashan-
bao KIlifl, which mainly held debris from
stone tool production but hardly any finished
products, identifying it as a potential stone-
working site. Another potential special-purpose
site is the Qin-period site of Washitian, the only
site in Huili with an exclusively finely-ground
lithic assemblage. Washitian furthermore fur-
nished several bronze weapons and two stone
molds indicating bronze smelting activities. The
other stone tools found here (choppers, needles,
borers) might have been employed in produc-
tion activities as well. Huili is particularly rich
in copper and other metal sources, though early
metal extraction or production sites have not
been reported. The only other bronze find from
a settlement site is a bronze bracelet from
Xichang Qimugou, but to date no evidence of
local metal working could be identified.

8. Conclusion: Results and Suggestions
for Future Research

From the analyses conducted above it has be-
come clear that the archaeological material from
the research area varies greatly by sub-region;
additionally, chronological developments and
differences in site function lead to inter-regional
diversification. Overall, the differences in mate-
rial culture correspond very nicely with the dif-
ferences between the ecological sub-regions de-
fined above. At the same time, the center of de-
velopment shifts over time and there is an in-
crease in intra- and inter-regional diversity but
also inter-community connection.

The south with its early microlithic assem-
blages in cave sites combined with the presence

of resources ideal for a hunter-gatherer life style
was likely settled the earliest. Throughout all of
its history, especially the southeast shows many
particularities in lithic and ceramic assemblages
that are closely related to neighboring parts of
Yunnan but rather different from other parts of
the Liangshan region. The local prehistoric
communities seem to have gone through a
three-stage development from early semi-per-
manent living with a hunter-gatherer or mixed
form of economy, to settled, agricultural living,
and finally to the emergence of special-purpose
sites for metal production during the late Han
period or possibly earlier. The fertile river val-
leys and rich natural resources of the southeast
are indeed ideal both for agriculture and hunt-
ing and gathering, but at the same time its
self-sufficiency and the high mountains and the
wild rivers enclosing it on all sides likely pre-
vented its early integration into long-distance
contacts as they characterize the development
and economy of the Anning River valley. Only
with the advent of metal production does the
Southeast seem to become more connected to
other regions, likely due to the availability of
considerable metal resources in Huili. Especial-
ly special-purpose sites such as Huili Washitian
were likely integrated into long-distance ex-
change systems; however, further research on
early metallurgy in the Liangshan region is
needed to understand the development of local
metal production.

The fertile valley of the Anning River was
likely settled somewhat later than the southeast
but saw a long series of cultural developments,
some local, others triggered by outside influ-
ences. The major local developments seem to
originate from its central area during the
mid-3rd millennium BC; at that time, the inha-
bitants of various sites in Xichang shared a si-
milar ceramic repertoire, but the lithic assem-
blages indicate differences in subsistence prac-
tices, some of them due to difference in settle-
ment location, others based on cultural choices.
The inhabitants of Xichang Henglanshan, which
is located on a piece of land not ideal for agri-
culture, seem to have relied on a mixed econo-
my of hunting and small-scale agriculture; Li-
zhou, by contrast, is located on fertile ground
and the stone tool assemblage indicates forest
clearing, extensive agricultural activities, and
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weaving, but no hunting or fishing. All layers at
Yingpanshan, although located on soil suitable
for agriculture, contain considerable numbers of
net weights and grinding equipment showing a
strong reliance on fishing and probably gather-
ing of wild plants and grains rather than sys-
tematic agricultural activities. The ceramic as-
semblage of all three sites is nevertheless nearly
identical. As all of these settlements have shal-
low layers and were likely occupied only over a
short period of time, it is possible that the same
community occupied all three sites, moving
from one to the other either in seasonal cycles
or after a number of years without returning.
Another possible explanation is that the sites
were inhabited by different communities or
subgroups of the same community who were in
constant contact, exchanging food supplies won
through different economic practices.

By contrast, the earliest assemblages of the
southern and the northern parts of the Anning
River valley point to hunter-gatherer or mixed
subsistence, and the earliest ceramics differ in
form from what can be seen in the center. Later,
the ceramic assemblages of sites throughout the
Anning River valley become increasingly ho-
mogenous and most groups take on agriculture,
but the inhabitants of the mountains in the north
still practice a mixed subsistence as is suitable
for the local environment. The mountains of the
northeast immediately adjacent to the Anning
River valley (i.e, Puge, Xide, Yuexi) remain
considerably more distinct, both culturally and
economically. The sites here show unique ma-
terial assemblages pointing to the presence of
local cultural groups strongly relying on hunt-
ing and to a lesser extent fishing as befits the
forested mountains of the area. Even when the
custom of building megalithic graves reaches
the eastern mountains during the 6t or 5% c. BC,
the mode of subsistence does not change and
the graves take on particular local forms. At this
point, the sites in the Anning River valley re-
flect an agricultural and probably settled mode
of living involving the planting of rice and oth-
er cereals, often supplemented by hunting and
in some places fishing.

Moving even further northeast into Zhaojue,
Meigu, and Leibo, which have both high
mountains and high-altitude river valleys al-
lowing for the planting of cold-resistant crops,

the situation is again different. So far, not much
settlement material has been found here, but
the known sites show ceramics rather different
from those in other parts of the Liangshan re-
gion, while the tool assemblages indicate a
mixed economy, a reasonable choice in the cold
mountains. Nevertheless, settlement remains
were reported mostly from the river valleys on
flat, arable soil, while in the southwest both
valleys and mountains were inhabited.

The southwest comprises several different
environments allowing for a variety of subsis-
tence systems. The large storage jars, sick-
le-shaped stone knives, axes, and spindle
whorls found in Yongsheng reflect a settled,
agricultural mode of living. The sites here are
all located on flat ground with fertile soil ideal
for agriculture; Ninglang and Yanyuan, on the
other hand, are covered by mountains and
high-altitude plateaus asking for a mixed
economy. The Yanyuan Basin has ample flat
and relatively fertile land, but a dry and cold
climate allowing only for a limited range of ag-
riculture; not surprisingly, the local settlement
sites yield stone arrowheads, net weights, and
woodworking tools combined with few perfo-
rated knives. Some graves furthermore contain
horse bones and gear together with metal
weapons reflecting an emphasis on combative
activities and horse riding. Overall, Yanyuan
and Ninglang were probably characterized by a
mixed or pastoral economy, practiced by socie-
ties having a combative streak, whereas for the
people living in Yongsheng agriculture held the
highest importance. It is also interesting to note
that some sites in Yongsheng date as early as
the early 2nd millennium BC, while finds from
the high-altitude parts of the Southwest date
considerably later (likely early to mid-1st mil-
lennium BC and later). This region may thus
have been settled relatively late, as may have
the utmost northeast; however, in both
sub-regions archaeological research is lacking
and further work is needed to reconstruct the
settlement history of both sub-regions.

Overall, there are thus remarkable discrepan-
cies in archaeological assemblages between the
four cultural-geographical sub-regions identi-
fied above. The choice of a largely agricultural
mode of subsistence in the fertile Anning River
valley with its mild climate or in the lush val-
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leys of central Yongsheng is natural; the same
applies to the economy based on hunting in the
forested mountains of Puge and to the mixed
economy practiced both in the cold and forbid-
ding mountains in the utmost northeast and in
the species-rich and fertile southeast, in the
former case to mitigate risk, in the latter to take
advantage of the local abundance of resources.
The emergence of a society defining itself through
armed combat and horse-riding as seen in
Yanyuan, however, as opposed to groups seem-
ingly focused on domestic affairs as seen in
neighboring Yongsheng, cannot simply be ex-
plained by environmental preconditions. As I
have argued elsewhere (Hein 2014b), the avail-
ability of considerable salt resources—and re-
stricted access to this source of wealth—may
have led to the development of a competitive
society dominated by a local elite that justified
its privilege through their skills in armed com-
bat. This serves to show that economic practices
are not only related to environmental circum-
stances but also have to be seen in their social
context.

Furthermore, single sites cannot be evaluated
on their own but always have to be seen in their
local and regional context. Particularly spe-
cial-purpose sites serving for stone tool or metal
production, or sites with highly specialized
subsistence systems were likely integrated into
an exchange network. The employment of fine
slate throughout the entire Liangshan region, a
material limited in natural occurrence to parts
of the Anning River valley and the Yanyuan
Basin, shows the existence of a regional ex-
change network of stone raw material. The use of
stone material types (e.g., serpentinite) not oc-
curring locally, shows that exchange networks
reached beyond the immediate Liangshan re-
gion. Indeed, the great variability of the local
environment leaves a limited range of options
for the inhabitants: either they relocate on a
regular basis, exploiting the environment in
various ways depending on the season and
their individual location, or each group or
sub-group can specialize in a specific form of
food procurement or raw-material extraction
and obtain through exchange what they are
missing.

The archaeological evidence from the Liang-
shan region indicates that throughout most of

the prehistoric period both solutions were com-
bined. The prevalence of large storage contain-
ers in the ceramic assemblage of many settle-
ment sites in the Anning River valley indicates
that their inhabitants probably did not relocate
on a regular basis, and the associated tool as-
semblages reflects a primary (but not sole) reli-
ance on agriculture. Most sites outside of the
main river valleys, on the other hand, show
signs of mixed subsistence patterns, definitely
the most sensible strategy in this highly-varied
environment. The presence of a wide range of
edible nuts and other plants, as well as of a rich
fauna, make it very likely that early inhabitants
of the region relied on a mixed subsistence,
which would have been less arduous to main-
tain while at the same time protecting them
from famine. The varied environment further-
more requires sub-regional diversification in
subsistence practices and at the same time pro-
motes contact and cooperation between groups
inhabiting adjacent niche environments.

Because of the limited thickness and the small
number of cultural layers at most sites through-
out the Liangshan region, several authors have
suggested that some form of shifting cultiva-
tion, possibly slash-and-burn agriculture, was
commonly practiced (Liu and Wang 2007). This
would explain the scarcity of tools for tilling the
ground; a digging stick and implements for
harvesting suffice for shifting cultivation. Shift-
ing cultivation was very common in the moun-
tainous parts of the Liangshan region until the
1960s and is still being practiced in parts of
Yunnan and adjacent areas of Southeast Asia
with similar geomorphological preconditions
(e.g. Spencer 1966, Yin 2001), but further re-
search is needed to ascertain if it was also prac-
ticed in the past.

Overall, many different factors—location and
geography, subsistence and material availability,
culture and chronology—come together to
build a complex picture of human-environment
and inter- and intra-group interaction that has
thus far not been sufficiently understood. Fu-
ture survey work will help to understand past
settlement patterns, while systematic collection
of archaeobotanical and archaeozoological ma-
terial during excavation is absolutely crucial to
improve our understanding of past subsistence
practices, and paleoenvironmental preconditions.
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The same material can also be used to obtain
absolute dates and help to reconstruct the
chronological sequence of the Liangshan region.
Additionally, excavators have to pay particular
attention to charcoal remains as indicators for
large-scale burning for forest clearing in con-
nection with shifting agriculture, if that was
indeed a common practice. These questions can
be starting points for many future projects, in
which use-wear and residue-analyses of cera-
mics and stone tools should play a part as well.
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