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INTRODUCTION

Because of its eco-geographical diversity and archa-
eological/cultural complexity China is now beco-
ming more important to serve as a source for the re-
search of constructing new analytical methodologies
for properly understanding the Palaeolithic-Neolithic
transition. The research on the models of Neolithiza-
tion in China is still in the early stages. In this pa-
per, we focus on early polished stone tools excava-
ted in South China in order to investigate more deta-
iled information about Neolithization.

The function of polished stone tools has been discus-
sed since the middle of the 19th century when a
French archaeologist divided stone tools into chip-
ped ones and ground ones. The ground lithic imple-
ments were accepted as one important characteristic
of the Neolithic by archaeologists and prehistorians

following a book published in 1865 in which the
late period of polished stone tools was regarded as
part of the Neolithic period. The appearance of pol-
ished stone tools has been taken as one of the indi-
cators of the beginning of the Neolithic ages for
some time (Glyn Daniel 1987) and some archaeolo-
gical scholars still insist that their appearance is
what distinguishes the Neolithic from the Paleoli-
thic. In fact, abundant materials excavated in recent
decades reveal that new models will be required to
describe the transitional period. The ground or pol-
ishing technologies were not only applied to stone,
but also to wooden tools. These tools were used va-
rious activities: agriculture, fishing, hunting, food
processing and weaving etc. It is difficult to corre-
late them with different (micro)regional cultural
backgrounds and environmental conditions. The cul-
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Fig. 2.1. Axe with polished blade from the Liyuzui
site (Liuzhou Museum 1983).
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tural trends in China can be divided into two geolo-
gical regions, South China and North China, during
the Paleolithic-Neolithic transition. In this paper, we
investigate early polished stone tools found in South
China.

THE EARLY POLISHED STONE TOOLS FOUND IN
SOUTH CHINA

In the last 20 years, many important sites have been
excavated in China, which provided plenty of mate-
rials for researching the Paleolithic-Neolithic tran-
sition. According to excavation reports, more than
10 archaeological sites dated to ten thousand years
ago have been found with polished stone tools. Most
are cave sites, except the Liyuzui in Dalongtan and
Shangshan in Zejiang, which are open-air sites. Typi-
cal sites are listed in Table. 1. The polished stone
tools mentioned here include axes, adzes, chisels,
knives, sickles, spearheads, and arrowheads. Stone
rollers, stone saddle-querns and perforated ground
stone tools should not be included among the pol-
ished stone tools. So the earliest polished stone tool
in Figure 1.1 is the polished peddle cutter from the
west layer No. 4 at Bailiandong cave site in Liuzhou
(Scientific Museum of Liuzhou Bailiandong Cave
1987; Liuzhou Museum 1983). This cutter is 4.5 cm
long, 2.7cm wide and 1.2 cm thick and made of me-
tamorphic siltstone. A flat small peddle was ground,
which formed an inclined arc-shaped knife-edge. The
whole artifact is in the form of a triangle. The un-
calibrated radiocarbon dates assigned to the west
layer No. 4 are 19 350±180 BP and 20 960±150 BP.
A stone adze with polished blade or adze-shaped cut-
ter (Fig. 1.2) was excavated from the east layer No.
4. It was made from an arc-topped, flat trapezoidal
pebble of quartz siltite by chopping and polishing
the bottom to form the knife-edge. It is 8.3 cm long
and 1.2 cm thick and the knife-edge is 5.1 cm wide.
The uncalibrated radiocarbon age is 13 170±590 BP
(Zhou Guoxing 1994).

The site of Liyuzui in Dalongtan can be divided into
two cultural strata (Qiu Licheng et al. 1982). In the
lower stratum most of the stone tools are chipped;

they were excavated with a few sandy pottery shards
with corded decoration and lightly calcified animal
bones. Only one polished stone tool was found, a
stone axe with a polished blade (Fig. 2.1). The blade
was polished on one side only. It is small and incom-
plete, 11cm long and 5cm wide in the middle. The
lower layer of this site, which is 100–170 cm thick,
should be divided into more sub-layers, but at present
we can give the age of the polished stone axe within
a range of uncalibrated radiocarbon dates as some-
where between 21 025±450 BP and 11 450±150 BP.

Fig. 1.1. Cutter
with polished-
blade from the
Bailiandong site
(Zhou Guoxing
1994).

Fig. 1.2. Adze
with polished-
blade from the
Bailiandong site
(Zhou Guoxing
1994).

The deposit at the Dushizai cave site is 4 meters
thick, with five strata, and has been excavated four
times from 1960 to 1983. Strata 2, 3, and 4 corre-
spond to the upper, middle and lower cultural lay-
ers. Most stone tools are for chopping, with some
ground perforated stoneware. The materials are
sandstone, argillaceous rock, quartzose sandstone,
quartzite and so on, with sandstone predominating.
All of the 7 stone cutters with polished blades were
excavated from the upper cultural layer. Their forms
are not very uniform. Most of them are made from
flakes and cores by chopping and polishing to form
the blade. Cutter (Fig. 3.1) was made after chiseling
and polishing the edge. It is 5.4 cm long and the
blade is 3.2 cm wide. Its radiocarbon date without
calibration is 12 845±130 BP.

In the Huangyandong cave site beside chipped stone
tools, a fragment of perforated stone ware, and in-
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complete polished stone tool were found. The re-
mains of pig, deer, snails and shells have been re-
corded (Song Fangyi et al. 1983). The incomplete
stone axe is made from quartzose fine sandstone,
with a fine polished arc-shaped blade. The incom-
plete length of the axe is 6cm, with a 4.5 cm wide
blade. The shells from this deposit gave uncalibrated
radiocarbon dates from 10 640±300 BP to 11 580±
300 BP.

Xianrendong and Diaotonghua are two cave sites
800 m apart in the small and humid Dayuan Basin.
Five excavations were carried out at Xianrendong
from 1962 to 1999. Diaotonghuan was excavated in
1995. Abundant upper Paleolithic and early Neoli-
thic cultural deposits were found at these two sites.
The cultural deposits of the Stone Age were divided
into two strata following excavations in 1962 and
1964. More strata were assigned to the deposit after
1995. According to the information from the excava-
tion of 1962 and 1964, most stone tools are chipped
(scrappers, choppers, cores, and plate-shaped arti-
facts) and embedded in the lower cultural layers
(Jiangxi Provincal Committee for Administration
of Cultural Relics 1963; Jiangxi Provincal Museum
1976). The polished stone tools assemblage consist
of celts, shuttle shaped (Fig. 4.2) or cone-shaped
(Fig. 4.1) wares and perforated stones (Fig. 4.3).
They are made from roughly polished sandstone.
The materials of the excavation after 1995 have not
been published so far. But according to someone’s

introduction, there were 625 stone tools, 318 bone
wares, 26 perforated shells, 516 pottery shards, tens
pieces of human bone, and more than ten thousand
pieces of animal bone excavated at the sites of Xian-
rendong and Diaotonghuan. Most of the stone tools
are pebbles. A small number of them are flint and
quartz flakers. There are scrapers, points, choppers,
blades and micro-blades and several polished stone
tools. There is no radiocarbon date related directly
to layer F, in which the ground shuttle shaped stone

Fig. 2.2. Perforated stone ware from the Liyuzui
site (Liuzhou Museum 1983).

artifact and polished conical stone tool were found.
The radiocarbon date of layer D is 15 090±210 BP
(the calibrated age is 16 900–15 300, BA00014) at
the same site. So the radiocarbon date of the pol-
ished stone tools found in Layer F should be older
than 15 090±210 BP. We can see very clear from

Fig. 3.1. Cutter
with polished-
blade from the
Dushizai site
(Qiu Licheng et
al. 1982).

Fig. 3.2. Cutter
with polished-
blade from the
Dushizai site
(Qiu Licheng et
al. 1982).

Fig. 4.1. Polished and
tapered stone tools from
the Xianrendong site
(Jiangxi Provincal Com-
mittee for Administra-
tion of Cultural Relics
1963).



Chaohong Zhao, Xiaohong Wu, Tao Wang, Xuemei Yuan

134

these two site that the early polished stone tools ap-
peared earlier than the early pottery.

Shangshan site in Pujiang county in Zejiang pro-
vince is a hill site excavated in 2001. There were
abundant cultural remains with local cultural charac-
teristics (Jiang Leping et al. 2003). The layers No.
3 to 7 are Neolithic, 40–50 cm thick. The typical
wares are a stone ball, an irregular flat, and long rec-
tangular roller, a large shaped stone saddle-quern
and red surfaced pottery shards with charcoal tem-

pering. There are wholly or partially polished adze,
axe and perforated stone wares and flakers (Fig. 5).
The rice husks in the pottery shards have yielded
evidence of early cultivated rice. The radiocarbon
dates from the rice husks are 9610±160 uncal BP
and 8050±110 uncal BP.

Pengtoushan is a hill site by a river, excavated in
1988. The excavated relics are tombs and house re-
mains, with a large quantity of stone wares, pottery
shards, and rice. Most of the stone tools are chop-

Stratum Material 14C age Calibrated age Lab code Note

(yr, BP) Cal BP

(±2σ, 95.4%)

Bailiandong in Liuzhou, Guangxi Province, Phase II

West No. 4 Calc-sinter 19345±180* 23950–22150 BK82097 Peddle Cutter and adze shaped 

West No. 4 Calc-sinter 20965±150 BK92039 cutter with polished-blade, asso-

East No. 4 Charcoal 13165±590* 17250–14050 BK93017
ciated with chipped stone tools, 

animal bones and shells.

Layer No. 3 Bone
8700±240 (Pa–231)

BKY82239 Polished axe
8000±800 (Th–230)

Liyuzui in Dalongtan County in Liuzhou, Guangxi Province

Lower Shell 22670±250* BK82091 Adze-shaped cutter with poli-

Lower Shell 20430±450* PV0379(1) shed-blade, associated with chip-

Lower Shell 18035±300* 22450–20450 PV0379(2)
ped stone tools, sandy terracotta,

shells.

Upper Shell 12515±220* 15750– 14050 BK82090 Axe and adze with polished-blade,

Upper Bone 11450±150* 13850–13000 PV0402 associated with sandy terracotta.

Upper Bone 10205±150* 12650–11250 PV0401

Dushizai in Yangchun, Guangdong Province

Layer No. 4 Bone 16205±570* 20850–17850 BK83018 Peddles with polished edge and 

Layer No. 3 lower Bone 14915±250* 18650–17050 BK83017 cutter with polished blade, asso-

Layer No. 3 lower Shell 16680±180* 20650–19050 BK83011 ciated with perforated stone

Layer No. 3 upper Bone 13855±130* 17250–16050 BK83016 wares and shells.

Layer No. 3 upper Shell 17200±200* 21350–19650 BK83010

Layer No. 3 upper Shell 14480±300* 18250–16450 ZK0714

Layer No. 2 Shell 12845±130* 15950–14350 BK83009

Huangyandong in Fengkai, Guangdong Province

Cave Hall Shell 11580±300* 12050–13150 ZK0676 A piece of incomplete polished 

Cave Hall Shell 10640±300* 13250–11350 ZK0677
stone tool and perforated stone 

tools.

Zengpiyan in Guilin, Guangxi Province

BT3⑦ Charcoal 8790±170 10250–9450 BA01224 Polished adze

Shangshan in Pujiang, Zejiang Province

2001PKF2 Pottery 8740±110 10200–9500 BA02235 Partial or entirely polished axe 

2001PKH31F Pottery 9610±160 11350–10400 BA02236 and adze, with stone balls, 

2001PKT2⑥ Pottery 8620±160 10200–9250 BA02237 chopper, pottery.

2001PKT3② Pottery 8050±110 9300–8550 BA02238

*The dates were originally published in T1/2 5730 in China. Here we use T1/2 5568 to recalculate them.

Tab. 1. The dates of earlier polished lithic implements in China (Wu & Zhao 2003).
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pers. Several of them are polished, mostly rollers
and perforated stone tubes (Fig. 6.2). The raw mate-
rial they used to produce them is black shale, which
is not very hard. Only one axe was found (Fig. 6.1),
of uncertain function, is of grayish-green claystone,
entirely polished with one cutting edge, which has
been damaged by use. It is 8 cm long 4 cm wide and
0.85 cm thick.

CONCLUSION

According to the discoveries of polished stone tools
in South China, different kinds of polished stone
tools appeared at different times. The earliest pol-
ished stone tools are axes, adzes and cutters, all hav-
ing only the blade polished. The cone-shaped or
shuttle-shaped polished tools, used for perforating,
are also among the earliest polished stone tools. Ac-
cording to the radiocarbon dates from the sites of
Bailiandong and Liyuzui, the ages assigned to these
kinds of stone tools are about 24 000–22 000 calBP,
based on samples of calc-sinter and shells. If we con-
sider the “dead carbon factor” concerning the calc-
sinter and shells in the limestone area of South
China, we should subtract some years from those
dates. The dead carbon factor in aquatics and hydro-
phytes in South China has been measured before. It
changes from a hundred years to two thousand years
or more. The mean value of the factor is about 1500

years (14C Laboratory of Archaeological Depart-
ment 1982; Zhang Xuelian 2003). Here we use 3000
years as the greatest factor. Then the ages of the
earliest stone tools with only the blade polished are
about 21 000–19 000 cal. BP. Cone-shaped or shut-
tle-shaped polished stone tools appeared at almost
the same time. The evolution of polished stone tools
followed steps: blade polished only; entire tool
roughly ground, with blade finely polished; entirely
polished. The completely polished stone tools ap-
peared about 10 000 cal BP. Those from the Zengpi-
yan site date to 10 250–9450 cal BP. The polished
adze was embedded in 5, upper layer. The stone
tools from phase 1–4, lower layers, are all chipped.
The dates of Pengtoushan culture and Chengbeixi
culture along the Yangtse River are 9800–7500 cal
BP. A few polished stone tools were found there.
The stone assemblage consists of chipped tools and
a large number of adornments, and very few tools
such as small axes, adzes and chisels.

Fig. 4.2. Polished
shuttle-shaped
stone tools from
the Xian-rendong
site (Jiangxi Pro-
vincal Commit-
tee for Admini-
stration of Cultu-
ral Relics 1963).

Fig. 4.3. Perfora-
ted stone tool
from the Xian-
rendong site
(Jiangxi Provin-
cal Committee
for Administra-
tion of Cultural
Relics 1963).

Fig. 5. Polished adze and perforated stone ware
found in Shangshan site (Jiang 2003).

The development of stone polishing technology can
be seen from changes in the materials of stone wares.
The earlier polished stone tools were usually made
of sandstone, shale and tuff, which are all soft and
easily worked. Metamorphic rock and other hard
rocks were used to make stone tools later. Of course,
the selection of stone material was also limited by
local resources. Anyway, the hard material used for
stone tool making show the progress of polishing
technology. Usually the stone tools used for felling,
cutting, scraping and digging were made from the
hard rock. Most of the early polished stone tools
were made of pebbles after polishing. The natural
surface of the pebble can be seen from the axe, adze
and cutter with the blade polished only.

According to finds made so far, the appearance of
the polishing technology predates the cultivation of
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rice. Because of insufficient dates it is still difficult to
make a comparison between the appearances of po-
lished stone tools and pottery. It seems that the pol-
ished stone tools were earlier than the pottery in
some places. But we also found contrary evidence,
such as at the Zengpiyan site. The pottery shards
were excavated from phases 1–4, lower layers, with-
out any polished stone tools. The polished stone
tools appeared later, in phase 5, upper layer.

There is no doubt that the appearance of polished
stone tools is a Neolithic characteristic in South
China, because polished stone tools were found in
almost every Paleolithic-Neolithic transition site in
South China. But the function of the polished stone
tools in the transition is still uncertain. The devel-
opment of the polishing technology covered a long

period from its appearance to its wider distribution.
The process varied from place to place. More detailed
information is needed in order to understand the
relationship between the appearance of polishing
technology and economic development, the relation-
ship with living conditions and the environmental
background, the relationship to the appearance of
pottery, agriculture and husbandry. We must also in-
vestigate the process in the context of the global de-
velopment of stone tool making technology.

Fig. 6.1. Polished
axe from the
Pengtoushan site
(Institute of Cul-
tural Relics and
Archaeology in
Hunan Province
1990).

Fig. 6.2. Stone
club-shaped pen-
dant stone tube
and stone club-
shaped pendant
from the Peng-
toushan Site (In-
stitute of Cultural
Relics and Archa-
eology in Hunan
Province 1990).
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