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ABSTRACT
The historical background to the 1969 AustralianIndonesian Archaeological Expedition to Sulawesi Selatan is
outlined and its aims discussed in relation to previous
work carried out in the region during the first half of the
twentieth century.

Archaeological research in this area

of Southeast Asia was seen as being relevant to questions in
Australian prehistory.
The two major sites excavated were Leang Burung 1
(near Maros) and Batu Ejaya (near Bantaeng).

The artefacts

collected from these sites, which have been lent to the
Australian National University by the Republic of Indonesia,
form the basis of the following analysis.
Leang Burung 1 is considered first.

At this site

the limestone geomorphology of the Maros area proved to be an
important factor in the survival of archaeological material.
The artefacts were analysed in classes of six main tool
types and waste flakes and cores were examined for additional
technological information.

Pottery and bone tools are

discussed briefly.
Batu Ejaya 1 artefacts are analysed in a similar
fashion.

The data from this site are also considered in

relation to the artefacts from the nearby site of Panganreang
Tudea, which were excavated in 1937 and are now housed in the
Museum Pusat, Jakarta.

A sample of artefacts from this

collection was examined in Jakarta in 1979.
Finally, results of analysis of the collections
from Leang Burung 1, Batu Ejaya 1 and Panganreang Tudea are
compared with published results from other well documented

vii
sites (Ulu Leang 1 and Leang Burung 2) in the Maros region,
which are presently the research concern of I.C. Glover.
A review of all the sites discussed in this thesis then
attempts to set what is known about the prehistory of Sulawesi
Selatan in an archaeological sequence which extends into the
context of the early proto-history of island Southeast Asia.
The implications for the wider region touching Australia are
discussed briefly in conclusion.
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CHAPTER 1
INTRODUCTION
Sulawesi Selatan has been a focus of scientific
curiosity for more than a century, in spite of its difficult,
rugged terrain.

Naturalists have been drawn to the flora

and fauna of an island lying in Wallacea between the Australian
and Asian biological spheres (fig.1.1), while anthropologists
have sought out isolated communities among its human popula
tions such as the Toraja or the Toale.

The name "Wallacea"

recognizes the original biological research of Alfred Russel
Wallace who, in the 1850s, first highlighted the scientific
attractions of the region.

The second half of the nineteenth

century saw a burgeoning of scientific investigation into the
natural and social history of man, as the implications of
Darwin's and Huxley's evolutionary theories stimulated the
early growth of physical and social anthropology.

With

Dubois' finds of fossils of Homo erectus in eastern Java in
1890 and 1892 the region had made a major contribution towards
a quickening realisation of man's antiquity.
In the years 1893-1896 and 1902-1903 the Swiss
naturalists Fritz and Paul Sarasin travelled extensively in
north, central, southeast and southwest Sulawesi, and their
publications of 1905 and 1906 are substantial records of the
breadth of their interest in details of the physical environ
ment of Sulawesi, the societies and material culture of its
people, and particularly of their physical anthropology.

In

their 1902-03 expedition they excavated in limestone caves
in the mountainous Lamoncong region of Sulawesi Selatan
between Ujung Pandang (Makassar) and the upper Walanae River
valley (fig.1.2).

From their excavations they retrieved
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assemblages of small flake tools which included denticulated
points, hollow-based points and microliths, as well as bone
points and pottery.

Faunal remains were all identified as

representatives of modern species, such as Babirusa, Sus
celebensis and Anoa depressicornis (Sarasin 1905-6, t.l). The
caves were inhabited by forest dwellers known as Toale
(forest people) who built bamboo platforms and shelters in
the entrances of the caves (ibid 1905: Bd.II).

The Sarasins

believed the archaeological remains in the caves had been
deposited by the ancestors of the present inhabitants.

These

distinctive archaeological deposits have since been known as
the "Toalean".
The Sarasins' preoccupation with physical anthrop
ology led them to conclude that the Toale were surviving
representatives of an earlier strain in the population history
of the island and were descended from the Vedda people whom
they had recently observed in Sri Lanka.

The Toale, the

Sarasins believed, differed physically from the surrounding
Bugis agriculturalists in Sulawesi Selatan.

It was an easy

assumption, then, for the Sarasins to associate stone tools
in the cave deposits with the "primitive" appearance and way
of life of the present inhabitants.
After the Sarasins, any more productive explorations
of Toalean archaeology had to await the arrival in Sulawesi
Selatan of van Stein Callenfels in the early 1930s.

His

investigations and Mijsberg's analysis of modern Toale and
Bugis people dismissed the Sarasins' suggestion that the
Toale were survivals of former Vedda stock.

Instead, metrical

comparisons showed that there were no physical differences
between the Toale and their Bugis neighbours (van Heekeren

3

1972:109,123) .
Investigations of sub-fossil human remains from
Toalean caves by Hooijer also did not show marked Vedda
affiliations in the material.

Hooijer believed that nothing

could be proved about the racial identity of the remains and
that "There is nothing against their ancestor-descendant
relation to the living natives of this region of Celebes,
whatever they may be now.

No passing migrants are necessary

to explain their occurrence" (Hooijer 1950:73).

The name

"Toalean" has continued to be applied to the small tool
industry which probably belongs to the ancestors of some of
the present population in Sulawesi Selatan.
More Toalean sites were discovered and excavated
in the 1930s by van Stein Callenfels, Willems, van Heekeren,
H.D. Noone and F.D. McCarthy who was impressed by the apparent
similarity of microliths and bone points in the Toalean
assemblages to Australian examples.

But few records remain

of these excavations, finds were lost, reports never written,
so that by the outbreak of World War II in the Pacific the
only report published of the two most important excavations
in this decade -- Batu Ejaya and Panganreang Tudea -- was a
summary of a public lecture given in Jakarta in 1937 by
van Stein Callenfels (1938) just before his death.

After

the end of World War II, van Heekeren resumed excavations
in the Bone and Maros districts, but civil disturbances in
1950 forced an end to his excavations (van Heekeren 1972).
Van Heekeren organised van Stein Callenfels'
finds from Panganreang Tudea, housed in the Museum Pusat in
Jakarta, into a cultural sequence for the Toalean (ibid: 11314), but the only tentative chronology was based on associated
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faunal remains and artefact typology.

The Toalean was

thought to be a "Mesolithic" culture, belonging to the midHolocene and perhaps lasting until historic times.
Supporting evidence were the modern species of fauna found
with the stone artefacts and bronze implements in the topmost
layers.
Cultural interpretations of the evidence depended
heavily on diffusionist theories, particularly the migration
theories of Heine-Geldern (e.g. Heine-Geldern 1945).
Japanese influences were attributed to the occurrence of the
distinctive hollow-based points (van Heekeren 1972: 108,124),
and an assemblage with "Toalean" characteristics has been
described in central Japan from pre-Jomon levels (Maringer
1957).

Similarly, Australian influences were proposed to

explain the presence of microliths and bone points, the
latter now being termed "Muduks" after the Australian points
(van Heekeren 1972: 109,113).

In 1938 McCarthy attributed

elements of Aboriginal art to Bronze Age influences from
Southeast Asia (McCarthy 1940: 45-7).

In the second revised

edition of The Stone Age of Indonesia (1972), however, the
theories of Heine-Geldern have been modified, and, while
van Heekeren still believed that geometric microliths and
the style of rock painting seen in Toalean caves originated
in Australia, these cultural elements came to Sulawesi
Selatan "through cultural diffusion and not by migration of
people"

(ibid:125).
It was against this background of interest in the

apparent similarities between Toalean and Australian
artefacts, a similarity not yet found in any other region so
close to Australia, that the 1969 Joint Australian - Indonesian

5

Archaeological Expedition to Sulawesi was undertaken.

The

Expedition was led by D.J. Mulvaney of the Australian
National University and Dr R.P. Soejono of the Pusat
Penelitian Purbakala dan Peninggalan Nasional (National
Archaeological Institute of Indonesia), with participation
by I.C. Glover, E.A. Glover, C. Macknight, Basuki and Teguh
Asmar.

Preliminary reports (Mulvaney and Soejono 1970a and

b) were published in the year following the excavations, and
the finds were lent to the Australian National University
for analysis.
The Expedition worked first near the village of Campagaloe
in Bantaeng kabupaten, where significant excavations were undertaken
at the Batu Ejaya 1 and nearby Batu Ejaya 2 sites. Some survey work
was undertaken, but no other worthwhile sites were located in this
area (Mulvaney and Soejono 1970a: 168). Attention then moved to the
hills east of Maros, where many previously known sites were visited,
while some exploratory work located additional rock art sites and
recent burial caves containing decorated pottery. Major excavations
were undertaken at Leang Burung and Ulu Leang 1, and a minor test
pit dug at Leang Karassak (ibid: 169-76),
(I.C. Glover has subsequently
dug much more at Ulu Leang 1 and excavated a site known as Leang
Burung 2. These two sites and the finds from them are not dealt with
in this thesis.
The aims of the Expedition, as stated in the preliminary reports,
were to test the region for its potential for future research and "to
make trial excavations in search of stratified collections of ceramics,
stone artefacts and faunal remains, and to obtain radio-carbon samples
with which to date them" (ibid: 163)•

This analysis of the artefacts collected by the
Expedition has been directed towards identifying and
describing the salient characteristics of these Toalean
assemblages.

In particular, the characteristics, incidence

and distribution of distinctive tool types in the assemblages
are defined and aspects of stone knapping technology
investigated.

Greatest emphasis has been given to analysis

of the stone artefacts since bone tools are comparatively
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few and are only very simply worked bipoints or unipoints.
The majority of pottery finds (from Batu Ejaya) have
already been analysed and described by T.A. Harris (1979).
Leang Burung 1 was poorer in potsherds, providing little
that could be significant for analysis.
Faunal remains collected by the Expedition have
not yet been identified or analysed, so that there are no
zoological data available for possible interpretations of
site economy or of the prehistoric environment.

An

exception is the large sample of fresh-water shellfish re
mains collected from Leang Burung 1 only, where remnants are
still intact in cemented deposits on the walls of the cave,
providing evidence of one important food resource at the
site .
Analysis of the artefacts has confirmed an
impression formed during the excavation that there are some
marked contrasts in the material from each site (Mulvaney,
pers. comm.).

In order to test these differences further the

collection of artefacts from Panganreang Tudea in the Museum
Pusat, Jakarta, was examined.

Also available for inter-site

comparisons are the published reports from I.C. Glover's
excavations at the Maros sites of Ulu Leang 1 and Leang
Burung 2 which were dug between 1969 and 1975 following the
Expedition's initial excavations in the region (Glover 1976,
1977, 1978, 1979, in press;
Presland 1979, 1980).

Glover and Presland in press;

Ulu Leang 1 and Leang Burung 2 are

shelters in the Maros limestone complex very close to Leang
Burung 1 (fig.1.3).

A faunal analysis has been completed of

material from Ulu Leang 1 (Clason 1976) which could have
some relevance to Leang Burung 1.

There are no comparable
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analyses for Batu Ejaya.
While ethnography may have something to contribute
to interpretations of archaeological data -- either as a
source of carefully selected analogies or unconforming
anomalies (e.g. Gould 1980) -- the method has been very
little used in this analysis.

Few ethnographies could be

used with confidence here because of the great diversity
among small groups of people living in varied environments
throughout island Southeast Asia (e.g. Lebar 1972) and the
far-reaching changes known to have occurred in the region
during the last few centuries.

A long unchanging past cannot

be assumed because there is no demonstrable link between the
present metal-using inhabitants of the caves and the pre
historic occupants.

Few forest-dwelling, non-cultivating

groups now remain in Southeast Asia;

and those who do are

as diverse in their subsistence strategies and technologies
as the Semang and the Yumbri (Lebar et al 1964) in the Malay
Peninsula and north Thailand, or

the Tasaday (Fox 1976) of

the Philippines.
The difficulty in attempting to use 20th century
ethnography in interpreting prehistoric data in this region
is illustrated by the example of the Tasaday.

As cave

dwellers in the mountain forests of Mindanao, they rely wholly
on gathering for their subsistence, but their tool kit is
much less complex than the stone and bone tools found at
Leang Burung 1, although they have no metal tools (Fox 1976).
Clearly there must be fundamental differences in their
adaptations to tropical forest environments.

Such groups

probably do not remain entirely untouched by surrounding
groups with different subsistence strategies and profound

8

changes can occur in their technology.

Such a case was

the reported abandonment by the Semang of bows and arrows
and spears for blow-guns

(Lebar et al 1964:183).

resources of tropical forests,

The

streams and swamps provided

a wide range of raw materials for diverse technological
adaptations and innovation, of which almost nothing would
appear in the archaeological record.

It is difficult, then,

to interpret with any confidence the function of stone tools
deposited 1,000 - 4,000 years ago and relate them to a
prehistoric subsistence pattern by extrapolating from observ
ations of modern forest dwellers.
The purpose of this analysis, then, must remain
largely taxonomic.

9

CHAPTER 2
THE ENVIRONMENT OF SULAWESI SELATAN
Sulawesi Selatan, the southwest peninsula of
Sulawesi, lies between latitudes 4° and 6°S.

Its climate

is dominated by a monsoon rainfall regime, with alternate
wet and dry seasons which vary in intensity between regions.
The wettest months are during the northwest monsoon from
December to April and the driest between June and October
during the southeast monsoon.

Table 2.1, showing the monthly

and annual average rainfall figures for a few selected
stations in Sulawesi Selatan (Mohr 1944), illustrates the
marked variation between wet and dry seasons and the degree
of regional variation through the peninsula.
season can be intensely dry.

The short dry

Since the figures are averages

of rainfall recordings made over a number of years, it is
probable that in some years no rain falls during the driest
months.
Like the rest of Sulawesi, the southwest peninsula
is very mountainous, although it contains the largest area
of coastal plain in the island.

There are five main topo

graphic regions in Sulawesi Selatan - the western coastal
plain, the western ranges, the central depression, the eastern
ranges and the eastern coastal plain (fig.1.2).
The western coastal plain is at its widest, about
25 km, just south of Ujung Pandang, while in the Maros area
its width is about 20km.

It is crossed by rivers of low

gradient and tends to be swampy, particularly along the
coast (fig.1.3) .
The western range parallels the coast and is
predominantly volcanic, culminating in the extinct volcano of

10

Mt Lompobatang to the south.

Elevations rise from 1,000m

in the north to 2,876m at Mt Lompobatang.

The western

margins of the range are fringed by deeply dissected lime
stone mountains which border the coastal plain.

It is these

limestone (karst) formations, with elevations between 200m
and 500m above sea level, which contain the caves and rockshelters with evidence of human occupation from the Upper
Pleistocene to the present.

The significance of karst

processes in these landforms for archaeological research in
the Maros area will be discussed in more detail below (pp.14-8).
The central depression contains the valley of the
Walanae River and the large lake of Tempe which is surrounded
by a plain.

It was on the lower terraces of the north

Walanae River, near Cabenge, that Toalean artefacts were
found, while flakes and cores of an older industry were found
in higher terraces (Bartstra 1978:71-2).
The eastern ranges are of lower relief than the
western ranges and consist of cappings of volcanic rocks for
the most part, although there is a zone of limestone form
ations west of Watampone containing the shelter of Bola Batu,
excavated by van Heekeren in 1947 (1972:114).

The eastern

ranges are fringed by a narrow coastal plain edged by swamps,
mangroves and coral reefs.
The vegetation of Sulawesi Selatan has been very
much modified by rice cultivation on the plains and probably
by shifting cultivation on the lower hillslopes.

On the

west coast in 1945 there were reported to be wooded coastal
swamps containing mangroves and nipa palms, which also
fringed the river courses penetrating the plain, while the
hillslopes were covered with grasslands, scrub, bamboo and
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clumps of palm and teak, which seem to be secondary regrowth.
The upper slopes were still rainforested (Allied Geographical
Section, Southwest Pacific Area 1945:86), while on the dry
southern coastal plain the vegetation contains open grassland
and palmyra palms in a region of five months of aridity a
year (Mohr 194 4: 371-73).
Before the advent of forest clearing the prehistoric
occupants of the Maros limestone caves and of the shelters
on the foothills of Mt Lompobatang would have had a mosaic
of vegetation resources available, containing elements of
humid tropical rainforests, swamps, and open seasonally drier
woodlands resembling the vegetation of the drier regions of
the Lesser Sunda Islands and southern New Guinea (ibid).
The island remains rich today in a very varied
fauna, with many smaller species of mammals such as pigs,
Anoa, monkeys and Phalanger still being actively hunted,
almost to the point of extinction (Groves 1978) .

Over 100

species of land birds include the mound building Maleo with
its huge eggs.

Faunal analyses of material from archaeo

logical excavations have been carried out by Hooijer (1950) ,
Clason (1976) and E.A. Glover (Glover 1978; in press).
Hooijer's data came from van Heekeren's excavations
at Bola Batu and van Stein Callenfels' excavations between
1933 and 1937 in the Lamoncong and Watampone areas as well
as at Batu Ejaya and Panganreang Tudea.

He also examined

faunal remains excavated at Lampoa, near Maros, by Franssen,
and included van Heekeren's reports on faunal remains from
the caves of Karassak, Saripa and Pattae.

He (1950:150-51)

identified among the sub-fossil remains in the caves the
following species:-
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Phalanger ursinus

(Cuscus)

Phalanger celebensis

(Cuscus)

Suncus murinus

(Musk shrew)

Macaca maura

(Monkey)

Lenomys meyeri
Rattus dominator
Rattus xanthurus
Rattus coelestis
Macrogalida musschenbroeki
Sus celebensis

(Giant palm civet)

(Wild pig)

Babirusa babyroussa
Anoa guarlesi
Anoa depressicornis
Hooijer also noted that all species except Sus
celebensis had decreased in size with time, while Babirusa
babyroussa is now extinct in Sulawesi Selatan though still
alive and hunted in other parts of Sulawesi.

He found the

most commonly occurring species in the caves were Macaca
maura, Sus celebensis, Babirusa babyroussa, Phalanger ursinus
and Anoa guarlesi.

The last species, Anoa guarlesi, was not

reported from any of the Maros sites of Lampoa, Karassak,
Saripa or Pattae (Hooijer 1950:146).

Today this species is

found in the mountains, while Anoa depressicornis is a low
land species (Groves 1978:7).
From Ulu Leang 1, Clason identified remains of
Phalanger ursinus, Phalanger celebensis, Macaca maura and
Anoa depressicornis among the mammal species represented.

Pig

bones were most numerous but, because of the degree of
fragmentation, she was unable to distinguish between Sus
celebensis and Babirusa babyroussa (Clason 1976).

Tortoises

14

and terrapins were present, but fish remains were very few.
Clason concluded that fishing was apparently of little
importance at the site, in spite of its location close to a
stream and wet season marshes.

No bird remains were found.

Other possible foods were eggs of birds and reptiles, and
non-vertebrate fauna, but these food sources leave few
archaeological traces.
The important protein resources appeared to be
suids, followed by macaques, tortoises and some larger
reptiles (ibid:61).

Fresh-water molluscs, predominantly

Brotia perfecta, were obviously a very important food resource
in the Maros caves, but they were not examined by Hooijer or
Clason.

Their identification and analysis have recently been

carried out by E.A. Glover on samples from Ulu Leang 1 and
Leang Burung 2 (Glover 1978:96; in press).
The geomorphology of the Maros area poses particular
problems for archaeological research, which have already been
discussed by McDonald (1976) and Glover (1979), chiefly in
relation to Ulu Leang 1 and Leang Burung 2.

In summary, the

floor of the plain adjacent to the limestone towers has been
formed of "alluvium containing well rounded boulders and
cobbles of eruptive rocks" derived from the volcanic mountains
to the east of the limestone zone (Pi.2.1).

Rivers origin

ating in the impervious catchments of the volcanic mountains
descend rapidly in gorges through the deeply dissected lime
stone hills dropping their load on the plain, where there
thus accumulates a relatively impervious deposit.

The effect

of this relatively impervious alluvial deposit on the plain
is to direct the courses of rivers along the bases of the
limestone hillslopes where lateral erosion of the limestone

14 A

Plate 2,1. Landforms in the Maros area near Leang Burung
Heavily dissected limestone hills, penetrated by
caves, rise abruptly from the alluvial plain in the
middle distance.
volcanic peaks.

Behind the limestone hills lie
Photographed August 1979-
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slopes then occurs.

The limestone hillslopes are nearly

always vertical or overhanging in profile, resulting from
collapse of support at the base (McDonald 1976).
McDonald (ibid:85-9) has defined five types of hill
base forms which occur in the Maros limestone mountains and
some are significant for their effects on archaeological data
in the Maros caves.
inclines;
hillbases.

The five types are foot caves;

alluvial footslopes;

talus;

bedrock

and perpendicular

Of these five types, three have greatest relevance

for an understanding of the environmental conditions affecting
the caves and shelters excavated at Ulu Leang 1, Leang Burung
1 and Leang Burung 2.

These three types are foot caves,

alluvial foot slopes and talus.
Foot caves are "rock shelters found at the bases
of limestone hillslopes.

The foot caves in South Sulawesi

are commonly 2m to 3m in height and can be several hundred
metres in lateral extent.

The caves are frequently cut lm to

2m into the limestone slopes, occasionally with passages
extending much deeper into the hills" (ibid:85).

Foot caves

can be formed by the action of a subterranean river following
a meandering course against the limestone towers and carving
caves in the limestone as arcuate curves in a meander success
ion.

McDonald observed this process occurring at Batu

Leattjakbuk, an isolated limestone hill near Leang Burung.
He predicted that subsequent erosion of the alluvial mantle
on the plain, now about 3m above the subterranean river, would
expose a series of arcuate foot caves.

He cites Leang Burung

as a good example of this type of hill base morphology, where
the caves can now be seen at or above the present level of

16

the plain

(ibid:86).

The extent to which the valley floor

level can vary in relation to former river-cut features in
the bordering limestone slopes is shown in McDonald's observ
ations of the contents of relict foot caves in cliffs now
100m above the present plain in the Patunuang Asue valley.
The caves contained 11in situ deposits of well rounded cobbles
of eruptive rocks"

(ibid), evidence of earlier alluvial

transport.
When foot caves occur "where the limestone hillslopes meet the alluvial plain"

(ibid), karst sinks and

springs are found in the caves which allow the passage of
water between limestone and the plain, affecting material on
the floors of caves by waterlogging and solutional undermining.
But McDonald's findings suggest that where relict foot caves
are elevated above the present level of the plain, their
elevation removes them from such processes of solutional
undermining caused by water flowing from the plain.
Alluvial foot slopes comprise small slopes of
alluvium frequently found below relict foot caves.

Usually

less than 4m high, McDonald concludes that they are remnants
of an old alluvial surface

(ibid:87).

It seems likely that

foot slopes of alluvium would prevent contact between the
limestone cliff base and water flow from the plain, so
avoiding solutional undermining.

At Leattjakbuk runoff

drained parallel to alluvial foot slopes until meeting large
cave sinks

(ibid:88-9).
Talus consisting of "large rocks and smaller

angular fragments of limestone" occasionally occurs between
the steep hillslopes and the plain.

17

The effects of karst processes, such as McDonald
has described, on the survival of archaeological data in the
Maros caves must be profound and an awareness of these pro
cesses must temper interpretations of the data.

In attempting

to assess the extent to which deposits of a particular cave
have been affected, it is necessary to consider present cave
topography, the particular type of hillbase as defined by
McDonald and the evidence of section stratigraphy from excav
ation .
Glover found clear evidence for active sinks and
basal waterlogging in the deposits of Leang Burung 2 and Ulu
Leang 1 (Glover 1979:313).

From its plan (ibid:306, fig.2),

Ulu Leang 1 appears to be a foot cave now situated at the
junction of the limestone hillslope and the alluvial plain
and subject to active drainage between plain and limestone,
as indicated by waterlogging (ibid:307-8).

At Leang Burung 2,

section stratigraphy revealed warping of layers (ibid:311-2,
figs. 5, 6) and other indications of still active sinks.

This

shelter is also situated close to the level of the plain.
The effects of these active hydrological processes
on the cave floor deposits have been pronounced slumping
away from the cave walls where original in situ deposits are
still cemented, and displacement of material into sinks.

As

well, soluble components in the base of the deposits, such
as shell, bone and calcareous rock, are lost through solutional
undermining, so that the deposit is being continually eroded
from below (ibid:313).
Leang Burung 1, however, is situated several metres
above the level of the plain (PI.2.2) .

It appears to fit

17 A

Plate 2.2.

Leang Burling; 1 - a general view

showing the

height of the cave above the alluvial plain.
The excavation extended from inside the cave
to a point above the two figures on the talus
slope at the base of a small tree (cf. Plate 3*2).
Photographed 19&9«

18

McDonald's description of a relict foot cave, with an old
alluvial slope or talus debris below it.

Its elevation above

the plain suggests that it cannot now be subject to the same
active hydrological processes of water flow between impervious
alluvial plain and pervious limestone which caused subsidence
at Ulu Leang 1 and Leang Burung 2.

Analysis of the section

stratigraphy in the following chapter tends to support this
initial observation (see pp.34-5 below).
Batu Ejaya is situated in basalt and so has not
been affected by natural agents of disturbance to the same
extent as some of the Maros caves.

Archaeological evidence

from Leang Burung 1 will be considered in Chapters 3-6 and
Batu Ejaya in Chapter 7.

TABLE
Site

.2

Radiocarbon dates for Leang Burung 1 and
Batu Ejaya 1
*
C-14 age B.P.
Depth below
surface
(metres)

Code

Leang Burung 1
Trench B 1.3 - 1.5

3420 ± 400

ANU-390

Leang Burung 1
Trench A 2.6 - 2.7

2820 ± 210

ANU-391

920 ± 275

ANU-392

Batu Ejaya 1
Trench B 0.7 - 0.75

* Libby half life of 5568 years

These dates were published in Mulvaney and Soejono 1970a: 167*"171 •
The preliminary dates published in Mulvaney and Soejono 1970b:31 were
subsequently corrected by the note with revised dates which appears
on page "144 of the same volume of Antiquity. However, this note
lists incorrectly the date of Trench A, Leang Burung, as ANU-392,
instead of ANU-39"l •
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CHAPTER
LEANG BURUNG 1

-

3

EXCAVATION AND STRATIGRAPHY

Leang Burung 1 is a very large cave extending more
than 15m back into the limestone cliff, with a northwesterly
aspect.

The surface of the cave deposit slopes down from the

back wall to the plain several metres below the cave (Pis.2.2,
3.1).

The excavation of Leang Burung 1 consisted of three

trenches, coded LB/l/A, LB/l/B and LB/l/C.

Trenches A and B

were excavated to collect cultural material, while Trench C
was a linking trench between the other two to test strati
graphic relationships within the whole deposit (fig.3.1,
PI.3.2).
In the following text references are made to
entries in the Field Notebook by the date of the entry.

For

example, N.22/7/69 refers to the entry in the Notebook for
22/7/69.
Trench A
In an attempt to determine the extent of distur
bance within the cave and hoping to recover stratified
material, Trench A was laid out down the slope in a northwest
direction, starting from the back of the cave.

Where the

disturbance was both evident and recent, it was not worth the
attempt, so the first metre square excavated lay 11m from the
rear wall.

However, excavation of six squares followed be

fore it was inferred that the deposit was undisturbed.

These

six squares were excavated to lm or to bedrock and were
found to consist of limestone rubble, sterile of any occupa
tion deposit, "not even a trace of bone" (N.22/7/69, N.24/7/69,
N.28/7/69, sketch plan N.29/7/69).

The floor of the cave was

F ig u re 5*1«

Lean# Burung 1 s i t e p la n ( a f t e r B a s u k i 's draw ing o f 2 l / ö / 6 9 )

19 A

19 B

Plate 3»1»

Leang Burung 1 before excavation

19 c

Plate 3.2.

Leang Burung 1, Trenches A, B and C
Trench C is left centre, with the kneeling figure;
Trench B is to the right; Trench A is immediately
behind Trench C and extends upslope into the cave.
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found to be 1.3m below the present sloping floor (N.23/7/69).
The first square in which apparently undisturbed
deposits under the limestone rubble were found was designated
Square 1 (fig.3.1).

The marked stratigraphic change from

the light coloured upper zone of disturbance to a dark zone
is evident in PI.3.3 and the section drawing (fig.3.2).
From Square 1 beginning at the eastern end of the darker
deposit against the rock shown in Pi. 3.3, Trench A continued
for 5m downslope (Squares 1 - 5 )
cultural material.

Squares 6 - 8

through deposits containing
extended the northern sides

of Squares 3 - 5 by one metre, so that for its last three
metres at the western end Trench A was 2m wide.
The depth excavated in the squares varied with
the topography of the cave floor and the rockfall on the
adjacent talus slope which underlay the deposits.

Because of

these variations in topography and depths Trench A can be
divided into three units related to these major features.
Unit 1 comprises Squares 1 - 2
within the cave.

which were excavated to bedrock

Unit 2 comprises Squares 3 - 5

which were

excavated to a greater depth into the rockfall lying against
the cliff face below the cave (fig.3.2).
Squares 6 - 8
Squares 3 - 5 ,

Unit 3 comprises

which were excavated as northern extensions of
but to less than half the depth of Squares

3-5.
Unit 1 - Squares 1 and 2 .

The drawing of the south

wall section (fig.3.2) and PI.3.3 show an overburden of
disturbed limestone rubble varying in thickness from about
90cm at the eastern end of Square 1 to 30cm in the middle of
Square 2.

Below this lies a darker deposit, about 80cm deep,
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U N I T

I

U N I T

sot

2

excavated

white rubble
grey zone
c - brown sand
d - dense shell
e - yellow clay
P - matching decorated potsherds

(-see

Plate

a)

X - C-14 sample 2620 - ZIO B.P. (AMJ-391)
- rook
rock fragments
Figure 3 »2» Leang Burung 1, Trench A - South wall section. Squares 1 - 3
(after Basuki's drawing of 6/ 8/ 69)

20 B

Plate 3.3.

Leang Burung 1, Trench A, Squares 1 - 5
Squares 1 and 2 have been excavated to bedrock
on the cave floor which ended abruptly at the
western end of Square 2, by the ranging pole.
In Square 3 (foreground) the excavation descended
nearly 3 metres vertically from the edge of the
cave floor.

The exploratory section of Trench A

is seen extending from the eastern end of Square 1,
by the first peg, into the cave’s interior.
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until bedrock is reached.

It was noted during excavation

that "there is little stratigraphy" and "the undisturbed
grey-brown deposit is very uniform"

(N.28/7/69).

The most notable features observed during the
excavation were a dense deposit of shells against the rear
vertical rock wall in Square 1 and "small lenses of ash and
charcoal" in Square 2 at about 65 to 75cm below the surface
of the undisturbed deposit.

These lenses were slightly

sloping, but almost horizontal (ibid).

The dense shell

deposit is shown on the section drawing (fig.3.2) of the
south wall as occurring in Square 1 from spit 2 to base and
can be seen as the darker deposit adjacent to the rock wall
in Pi.3.3.

But the ash lenses cannot be detected sufficiently

clearly in the black and white photographs of the excavation,
nor in the colour transparencies, to represent them on the
section diagram.

It is possible that the ash lenses might

not show very clearly in the photographs at the end of
excavation owing to factors such as poor light in the trench,
or fading of soil colour contrasts with drying of the section
surface after a period of exposure.
Some of the features in the excavation record seem
significant for any attempt to assess the extent of disturbance
in this unit.

It was noted in the summary description of

Trench A stratigraphy (N.4/8/69) "Whole site overlain by
recent limestone rubble derived from rear of cave, where
limestone is quarried for pounding. Beneath this is a broad
band of disturbance, but nowhere would it be more than 50cm
below the rubble".

In Pi.3.3 there appears to be a paler

zone above the darker for approximately 25cm beneath the

22

rubble overburden, as measured against the ranging pole set
towards the western end of Square 2.

During excavation of

Squares 1 and 2 it was noted that the top few centimetres
below the amorphous limestone rubble were greyer and "must
represent later redeposition of rubble" (N.28/7/69).

This

possibly disturbed zone would include spits 1 and 2, and
perhaps part of spit 3 for most of Squares 1 and 2, although
the shell deposit against the rock wall in Square 1 extends
from the top of spit 3 (fig.3.2).

The nearly horizontal ash

lenses near the base of Square 2 should lie well below this
possibly disturbed zone.
The observed consistency of the deposit from about
spit 3 downwards and the existence of the apparently undis
turbed ash and charcoal lenses make it possible to suggest
that material found below the base of spit 3 in Squares 1 and
2 lies as it was originally deposited.
Unit 2 - Squares 3 - 5 .

Limestone rubble overburden

continues in this section and, according to the section diagram
of the south wall (fig.3.2) ranged in depth from approximately
50cm at the eastern end of Square 3 to 25 cm downslope across
Squares 4 and 5.

A solid rock base extended into Square 3,

spit 3, from Square 2 and then fell away sharply in Square 3
down to the point where excavation could not be continued
after spit 23, at a depth of 3.85m below the surface
(N.4/8/69).

Spit 23 at this level was no more than 25cm wide

between the rear rock wall and large boulders extending into
Square 4 (ibid), as illustrated in the section drawing
(fig.3.2) and PI.3.4.

Square 5 reached a rubble base in spit

22 on the western side of the Square 4 boulder and between

2

~>

C-C.

Plate

3«^«

A

Leang Burung 1, Trench A, Square 3 - South wall
section
Square 3 has been excavated to base between the cliff
face below Square 2 and a large boulder in Square 4.
Clear demarcation is shown between the white rubble
surface layer and the underlying grey zone containing
artefacts, shells and rock fall.

23

more rockfall (ibid), at a depth of approximately 2.8m below
the sloping surface.
The "broad band of disturbance" lying immediately
below the limestone rubble (N.4/8/69), described above,
appears across Squares 3, 4, and 5, but from examination of
Pi.3.4 could exceed 50cm.

During excavation it was observed

that in Squares 3 and 4 the deposit seemed to be undisturbed
after the removal of spit 3 (N.31/7/69).
The south section drawing (fig.3.2) shows a shelly
and stony zone extending from below the rubble overburden to
a narrow downward tilting lens commencing about 90cm below
the surface in Square 3 and ending beneath a large rock in
Square 5 at approximately 1.2m below the surface.

The lens

crosses spits 3 and 4 in Square 3, from spit 5 to spit 8 in
Square 4 and spits 7 and 8 in Square 5.

On Pi.3.4 it appears

as a narrow band of larger stone fragments, resembling roof
fall, marking the transition from the compact paler grey
zone above to the zone of coarser, darker material below.
During excavation it was recorded that spits 7 and 8 "were
very stony - stone-sized limestone pieces;

shell still

common" (N.2/8/69).
Below this lens

there appears on the section

drawing (fig.3.2) a continuation of the shell and stone zone
to a sloping base meeting bright brown sand lying on top of
the basal rocks.

In Square 3 the lowest point of the shell

zone appears to be at the base of spit 19;
extends to the base of spit 16;
of spit 10.

in Square 4 it

and in Square 5 to the base

Half-way across Square 5 it appears to end in

spit 8, close to a large rock.

It is not possible to detect
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in the photograph (PI.3.4) the lower limits of this shell
zone, because of the depth of the trench.
It was noted during excavation that in the crack
at the base of spit 23 in Square 3 "shell remained plentiful
and similar to above" (N.4/8/69), while stone artefacts,
bone and charcoal flecks were still being retrieved.

A change

to a zone of fine brown sand was noticed most clearly in spit
10 of Square 5 (N.2/8/69) -- "especially in 5" -- suggesting
that the transition was also occurring in Squares 3 and 4,
but more gradually.
At the western end of Square 5, in spit 5, at lm 1.1m below the surface, a stony and shelly layer extends along
the wall from the southwest corner to the large rock (fig.3.2).
This layer appears to be a continuation of the "first posit
ively undisturbed layer" noted in section
and western walls (N.5/8/69).

on the northern

On the southern wall the layer

"practically disappears after about 25cm, at the big rock"
(ibid), and in both western and southern sections it is
represented as lying directly on top of the fine brown sands
(fig.3.2).

The same rock is shown in Square 5 lying directly

on top of the narrow lens of coarser stony material which
dips through Squares 3 - 5

(see above, p.23). Also in

Square 5, spit 1, is a narrow deposit of yellow clay, no more
than 10cm at the w e s t e r n end, lying approximately 30cm below
the surface immediately under the rubble overburden (fig.3.2)
(N.5.8.69) and on top of the compact grey zone.
Stone artefacts were found continuously from the
surface of the trench to the base, through stony, shelly and
brown sand zones.

Soil samples showed little variation in
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alkalinity.

The pH values recorded on 5/8/69 equalled 7 for

the "even grey band c. 1 metre thick beneath the rubble";
the "stony sand, c. lm thick beneath this band"; and for the
"bright-brown sand on top of rocks, lower in the deposit"
(ibid).
The main stratigraphic features of this unit
(Squares 3 - 5 ) ,

then, are, I, the upper compact grey zone

containing shell and stone underlying the overburden;
II, the coarser stone and shelly material, mainly in Squares
3 and 4, lying against the steep rock wall at the eastern end
of Square 3 and meeting the upper zone in a narrow lens of
limestone rubble;

and III, the underlying brown sandy zone.

The shell deposit appears deepest in Square 3 and to taper off
downslope halfway down (spit 10) through Square 5.
the cave structure, Squares 3 - 5

Within

appear to have been dug

into an area of rock-fall in front of the cave entrance, with
the deposit settling into depressions on either side of a
massive rock occupying most of the lower levels of Squares 3
and 4.

The rock wall at the eastern end of Square 3 appears

to be a downward continuation of the cliff face of the lime
stone tower at the end of the cave floor, which is elevated
a few metres above the adjoining plain.
Attempts to define the disturbed and undisturbed
zones of Squares 3 - 5

encounter problems.

Squares 3 - 5 in

the upper levels appear to be a continuation of the deposit
in Squares 1 and 2, following a uniformly downward slope from
the interior of the cave to beyond the cliff face, and being
covered by the same limestone rubble from the back of the cave
left by recent lime collectors.

Beneath the rubble lay the
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same compact grey deposit containing cultural material, which
was considered to be disturbed in its top 50cm (N.4/8/69).
But in Squares 3 - 5

the deposit varied in depth from approx

imately 50cm below the overburden in Square 3 to almost lm
in Square 5 until the narrow rubble lens was met, remaining
fairly consistent throughout (fig.3.2).

It is difficult to

determine the depth of disturbance in the grey deposit in this
unit and it is possible that the spits below spit 3 may be
considered as undisturbed, as they were in Squares 1 and 2
according to the excavation record (see above, p.22).

On the

other hand, at the western end of Square 5 a stony and shelly
layer occurs at about 80cm below the rubble in spit 6, which
was described as "the first positively undisturbed layer"
(N.5/8/69) where it appeared in section on the northern and
western walls.
From the evidence provided by photographs, excav
ation notes and section drawings it is difficult to determine
the extent of disturbance in Trench A, Squares 3 - 5 .

The

presence of the deep hole, which was not excavated to its
base, in Square 3 against the cliff face, and the slightly
dipping curve of the lens of coarse rock fragments across the
unit from spits 3 to 8, might suggest that the deposit in
Squares 3 and 4 was collapsing into a sink hole at the base
of the cliff.

The effects of the local karst topography on

archaeological deposits in caves and rock-shelters have been
discussed in Chapter 2.

But the deposit in Square 3 does not

show marked post-deposition warping of layers nor local
subsidence, such as Glover described in the Leang Burung 2
excavation and which he attributed to undermining solution and
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sink action (Glover 1979:309-11).

At Leang Burung 1, the

summary notes on Trench A stratigraphy, to the contrary,
report "Towards the bottom, deposit flattens out" (N.4/8/69).
In Square 5, excavation stopped when a rubble base was reached
and it was not possible to go deeper (N.4/8/69).

It seems

probable, then, that the deposit in this square, having a
firmer base, remained stable in its lower levels and could be
considered as undisturbed below the large rock and the undis
turbed layer extending from the western section in spit 6.
Unit 3 - Squares 6 - 8 .

Squares 6 - 8

formed a

1 metre wide northern extension of Trench A from Squares 3 - 5 ,
but were excavated only as far as the base of spit 7, about
1.5m below the surface.

From the photograph (Pi.3.5) and

field notebook sketch of the northern section (fig.3.3)
(N.31/7/69) the grey/white limestone rubble overburden covers
only Square 6 and part of Square 7 to a depth of about 30cm.
In Square 8 the shelly deposit continues to the surface, as
can be seen in the drawing of the western section of Square 8
(fig.3.4).

Shell and stony layers occur until approximately

the base of spit 3, about 90cm below the surface, after which
a brown sand continues until excavation stopped at the base
of spit 7.
The excavation notes (N.31/7/69) and photograph
(PI.3.5) record the presence of a pit filled with white rubble
in Squares 6 and 7, which continues down into spit 4 of
Square 6.

This is clearly represented also in the section

sketch made during excavation down to spit 3 (N.31/7/69).
During excavation it was noted that spit 4 in Squares 7 and 8
was "becoming stony and shelly"

(ibid) and that rock covered
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Plate 3.5»

Leang Burung 1 , Trench A, Squares 6 - 8

-

North

wall section
The pit which was in-filled with white rubble in
Squares 6 and 7 is shown to the left of the ranging
pole standing in Square 6,
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over half of Square 6.

In the final description of the north

section it was noted that the "first positively undisturbed
layer is the stony and shelly layer on N. wall, 85cm below
surface on [|]/ [4[ peg and 87cm a t ^ / [ T ] p e g
[6]/[T]pegs] .
(N.5/8/69).

[i .e . [T1 / [8~|and

This layer seems continuous along N. wall"
The layer begins to appear at the base of spit 3

(fi g .3.3).
The area of disturbance in this section is fairly
well marked.

There is clear evidence of a filled in pit in

the upper levels of Squares 6 and 7.

Although Square 8

seemed comparatively undisturbed the field notebook sketch of
the section

(N.31/7/69)

shows a succession of layers of shell,

sand and stones until the undisturbed layer in spit 4.
seems reasonable,

It

then, to consider the first four spits as

having been disturbed

(particularly in Square 6) and the sub

sequent layers as undisturbed.
In summary, the zones of disturbance in Trench A,
as they appear in section, are spits 1 - 3 in Squares 1 and
2, and spits 1 - 4 in Squares 6 - 8 .

In Squares 3 - 5 it is

possible that some subsidence of the deposit has occurred
into the hole at the base of Square 3, but there is no clear
evidence in the section stratigraphy, comparable with that at
Leang Burung 2 (Glover 1979:312), to show local sink activity.
Charcoal from approximately 2.7m deep in Square 3
was dated at 2820 ± 210 BP

(ANU-391), (Mulvaney and Soejono

1970a:171)
Trench B
Trench B was located downslope to the northwest
of Trench A and beyond the line of cliff overhang

(Pi.3.2) to
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investigate the mound of shelly material which appeared to be
in situ in this area.

Square 1 of Trench B was dug 4.5m from

the western end of Square 8, Trench A.

Three 1-metre squares

were excavated in a southeastern direction towards Trench A,
and then extended to the northeast in Square 3 to form Square
4, and southeast again to form Square 5 (fig.3.1).

This

extension was necessary to increase the lower floor area which
was being diminished by steadily encroaching rockfall
(N.28/7/69),

(Pi.3.6).

Between Squares 3 and 5 the surface

sloped steeply downwards towards the north (fig.3.5, Pi.3.6).
At its eastern end in Square 3, Trench B was excavated to
about 2m below the surface, between rocks and boulders.

In

Square 5 the depth of the eastern section was about 1.7m
below the surface, with the floor approximately 50cm lower
than the base of Square 3.

Excavation in Square 5 stopped at

spit 9 in a hole between rocks, which still contained some
shell, bone and stone (N.29/7/69).
Trench B did not have the overburden of limestone
rubble, which characterised the surface of Trench A.
the upper 50cm in Squares 1 - 3

Instead,

appeared to have been disturbed

by in-filling of recent pot-holes with a fine powdery deposit,
lacking shells (N.1/8/69), facing 28/7/69).

Beneath this

zone of disturbance, lay dense shelly layers containing bones,
charcoal and artefacts.

It was described as "a standard

midden, with undulations in deposition, and probable variations
in shell species, but basically a shelly accumulation"
(N.23/7/69).

Everything below the disturbed zone was thought

to be in situ (N.1/8/69, facing 28/7/69), leaving shelly,
stony deposits between 40cm and 80cm thick overlying brown
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Plate 3.6.

Leang Burung 1, Trench B, Squares

3 and 3 - East

wall section
The transition from the zone of grey rubble to brown
sand appears at the top of the ranging pole in
Square

3. Stratigraphic changes

in the south wall

section of Trench B can be seen in Plate 3.2.
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sand and rockfall.

In Square 5 a recent goat burial was

removed, leaving evidence of a pit in the east wall section,
extending from 35cm below the surface in the east corner to
lm in the north corner

(fig.3.5) (N.1/8/69,

facing 28/7/69).

The least disturbed deposits in Trench B, then,
seem to lie in Squares 1 - 3, beneath the surface pot-holing
and infill.
Excavation was halted at spits 16 and 17 in Squares
2 and 3 because of the danger of rock collapse on the SE wall,
"although it would be possible to go lower through the rubble"
(N.29/7/69).

Unlike the deposit in Trench A, Trench B lacked

a well-defined uniformly sloping surface and was excavated
in generally horizontal spits

(Pi.3.6, fig.3.5).

It is

relevant that no post-deposition warping of layers was seen
thereby rendering local sink activity or subsidence unlikely.
Trench B soil samples were recorded as follows
(N. facing 28/7/69):
No.

Square

1

1

.

Spit
2

Fine sand, interpreted as eroded fill
of pot-holing in recent times.

2.

1

5

Sample of shelly deposit, characteristic
of entire south wall.

3.

3

15

Typical brown deposit between large
rock fall over whole site.

4.

5

6

Fine brown sand from bottom of Square 5.

A charcoal sample submitted for C-14 dating from
spits 12 and 13 of Square 3, at a depth of 1.3m - 1.5m below
the surface returned a value of 3420 ± 400 BP
(Mulvaney and Soejono 1970a:171).

(ANU-390)
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Trench C
Trench C was laid out from Trench A, Square 5, to
within 40cm of Trench B, Square 5, to test the relationship
between the topmost undisturbed deposits in both trenches
(N.5/8/69)'(fig.3.1).

The trench was 4m long with balks left

between Trenches A and B , and was dug to a maximum depth of
70cm at the NE side (N.6/8/69, PI.3.7).

Because Trench C

was in a disturbed area, the material was not seived.
It was found that a hole had been dug at the end
near Trench A, being 90cm down at the balk wall.

The hole

was infilled by a brown shelly band which was visible in the
N. section of Trench A.

Above the brown shelly band was

white rubble, followed by a dense shelly band on the surface
(ibid),

(fig.3.6).

This topmost layer was interpreted as

concentrated rubble and hillwash remaining after the soil
matrix had been washed away.

It was concluded that the slope

of the trench implied that in Trench A "only material below
the brown shelly band is original, but in [Trench] B in situ
deposit extends almost to the surface on SW wall of B Square
5" (ibid).

In Trench A, Square 8, the brown shelly band

appears at the base of spit 3, approximately lm below the
surface (fig.3.3, facing N.31/7/69).
Excavation of Trench C also showed an extension
of the same disturbance (goat burial) which appeared on the
northeast wall of Trench B Square 5.

A vertical break was

noted on both walls in Trench C, and faintly across the pit
(N.6/8/69).

Trench C, then, links the features which were

observed adjacent section in Trenches A and B, and demonstrated
that there was no stratigraphic discontinuity between the
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Leang Burung 1, Trench A, Squares 6 - 8

and

Trench C
Trench B is downslope behind the spoil heap on the
left-hand margin of the photograph.
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upper deposits in A and B.

It also demonstrated that the

lower levels in Trench B were stratigraphically older than
the deposit in A.
It has been suggested that Leang Burung 1 deposits
have been very much disturbed -- based on evidence from
pottery sherds, which is discussed below, pp.105-8.Disturbance
has been attributed to both human and environmental agents
(Glover 1977:51, and in press;
169; I970b:31).

Mulvaney and Soejono 1970a:

The cave limestone has long been quarried

for sale and the soil deposits have been dug away for use as
agricultural fertilizer.

It is most probable that hunters

for Chinese trade ceramics, of which fragments were found
here and in other adjacent caves, have also dug in the cave
deposits, and an animal burial was found in Trench B.
Natural agents of disturbance in this area include
the karst hydrological processes described in Chapter 2 and
the probable impact of torrential rain.

McDonald (1976:82)

has described the rainfall regime in the Maros area as
"extremely intense, and tends to occur in torrential downpours
that give rise to much surface run-off". All of the surface
of Trench B would be exposed to such heavy downpours, as well
as to water cascading down the cliff face above it.

It is

likely that once the surface soil had been disturbed by human
activity and vegetation cover removed, erosion of surface
material would have been accelerated.

The lower levels of

Trench B appear to have been compacted and were perhaps pro
tected by the layers of rockfall in the upper zone, as well
as by large boulders in the deposit.
Most of Trench A lay under the cliff overhang and
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was clearly most affected by human quarrying and digging on
the surface, but there was no clear evidence of subterranean,
post-deposition disturbance to the lower levels of the
deposit.

The slope of the deposit layers was not sharply

tilted or warped and the Notebook recorded observations on
the apparent uniformity of the material.

It is possible that

as the deposit in Squares 3 - 5 of Trench A was formed above
a large rockfall at the base of the cliff in front of the
cave, material accumulated unevenly between the rocks, but
there is no evidence of subsequent disturbance.

There was no

evidence of waterlogging or solution of shell and bone in the
base layers of either Trench A or Trench B similar to the
basal layers of Ulu Leang 1 (Glover 1979:313).

Therefore,

the geomorphological processes which caused undermining and
subsidence at Ulu Leang 1 and Leang Burung 2 do not appear to
have been present at Leang Burung 1.

But the possibility of

post-deposition disturbance resulting from other natural
processes in such a vulnerable zone as the cliff base rockfall
area of Squares 3 - 8 of Trench A and Trench B cannot be
disregarded.
In common with other limestone rock-shelters in
the Maros region, Leang Burung 1 contains remnants of deposits
of shells, bones and stone flakes cemented both to the walls
of the cave and on boulders on the slope below the cave.
These cemented bands are found approximately lm - 1.5m above
the present surface of the deposit (Pis.3.2, 3.8).

The

occurrence of similar cemented bands at Ulu Leang 1 and
Leang Burung 2 above the present ground surface prompted
Glover to investigate the relationship between the contents

3^ A

Plate 3.8,

Leang Burung 1, cemented shell deposits
This deposit of shell, stone flakes and bone was
found in August, 1979t cemented on boulders behind
the small tree standing to the south of Trench B,
illustrated in Plate 3-2.

The deposit was approximately

1 metre above the present ground surface. More
cemented deposits of the same material were found
on other boulders close to the site of the 19&9
trenches, at corresponding heights above the ground.
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of the high level hard accretions and the archaeological
deposits beneath them (ibid:305-11).

Contemporaneity was

demonstrated between the two and it was concluded that the
difference in height was due to slumping caused by lowering
of the base levels through undermining.

At Leang Burung 1,

however, which lacks clear evidence of such basal erosion, it
seems more probable that the deposit has been removed from
the surface by digging and slope erosion.
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CHAPTER 4
LEANG BURUNG 1 - STONE ARTEFACTS

METHODS OF ANALYSIS
Measurements.

Stone artefacts were measured by calipers to

the nearest millimetre.
maximum length.

The length of an artefact is the

The breadth is the maximum breadth when

measured at right angles, in the same plane, to the maximum
length.

Thickness is the maximum thickness of the artefact

measured in a plane which intersects at right-angles with the
plane containing length and breadth dimensions.

Angles.

Both tip and edge angles were measured by goniometer.

It is realised that this is far from being a very precise
measure, but it seemed worth while to persist in trying to
record these attributes, even though the degree of accuracy
must be accepted as ± 5°.

On use worn flakes the angles of

the flake scars which had resulted from use along the working
edges were measured at several points and the maximum and
minimum values recorded.

The

5pin£.-p/<»-ne.

use worn edges were also measured.

angles on flakes with

Definitions of the sp»oe-p^ane-

angle and the working edge angle are illustrated diagrammatically in fig.4.1, after Tringham et al

(1974:178, fig.l).

Retouch.

Stone artefacts were initially sorted into five

groups —

retouched flakes, used flakes, unmodified flakes,

knapping debris

(chips, chunks) and cores.

term "retouch" has become ambiguous.

The meaning of the

It can include any

modification of an artefact through either intentional shaping
or use wear.

In defining retouch for this analysis I have
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followed Kamminga's (1978:34) description of retouch as "the
intentional modification of an edge through fracturing, for
the purpose of either rejuvenating, blunting or shaping the
margin of a stone artefact".

Other edge fractures result

from use or accidental damage.
Forms of retouch apparently used intentionally to
shape the margins of a flake according to a perceptible,
recurring design occur on artefacts in this collection as
denticulation, regular abrupt, steep angled flaking or regular
more acute flaking.

Examples are points and geometric micro-

liths, which are classed as tools.

These forms of retouch

were also found on artefacts which appear to be incomplete or
broken tools.

They were included in the total of retouched

artefacts in Table 4.1.
Flakes with margins showing regular step-flaking
or regular very fine flaking, which is finer than the
denticulated or abruptly flaked edges described in the pre
vious paragraph, have been classed as utilized, not retouched,
flakes.

The modification of the margins on these flakes

does not appear to follow a design.

The regularity of the

flake patterns suggest the edge damage was caused by use
(e.g. Tringham et al 1974:181).

They have been termed

"scrapers".
On a utilized flake, modification of a working
edge to rejuvenate it after use has begun, and so to prolong
its effectiveness, is a form of retouch frequently employing
step-flaking.

Because this form of retouch is very difficult

to distinguish from use damage to the edge (Kamminga 1978;
Keeley and Newcomer 1977) and, as rejuvenation will always
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occur on an already use worn edge, I have not attempted to
distinguish between retouch and use wear on such flakes,
following Kamminga's conclusions (1978:37).

Flakes with this

type of edge modification have been classed as utilized
flakes.
Also classed as utilized flakes are those showing
silica gloss on their surfaces.

Definitions♦

Definitions of microliths, points and scrapers

are discussed in the relevant sections devoted to their
analysis below.

Statistical methods.

Statistical analysis has not been

pursued to any degree of refinement beyond the use of the
mean value of any group.

This restriction has been imposed

by the nature of the data.
excavated sites —

It is recognized that the two

Leang Burung 1 and Batu Ejaya 1 -- have

been very much disturbed.

As discussed in the previous

chapter, a great quantity of deposit at Leang Burung 1 had
been removed from the cave floor prior to excavation in 1969,
and the remaining deposit is now only a remnant.

The size

of the artefact population sampled by the archaeological
excavations is unknowable.

Similarly, at Batu Ejaya 1, only

a very small segment of the excavation was found to be in
undisturbed deposit (Chapter 7), returning only a small
collection of artefacts which hardly warranted complex
statistical analysis.

The third assemblage

sampled was the

collection of artefacts from Panganreang Tudea in the Museum
Pusat, Jakarta (Chapter 7).

It is not known how completely
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the Museum collection represents the total of artefacts
from Callenfels' excavations at this site, but evidence
suggests that there has been a loss of data through methods
of excavation and recording (Mulvaney and Soejono 1970a).
All the collections examined have to be regarded
as uncontrolled samples of populations of unknown size.

For

purposes of inter-site comparisons of artefact groups the
median was used initially as an indication of metrical
tendencies within a group, in order to avoid assumptions about
the normalcy of the group.

However, the mean and median

values were always found to be so close that, in the inter
ests of enabling comparisons to be made with the published
results from other Toalean sites, the statistical mean has
been retained.

Tests of significance have not been applied

to such small groups of artefacts from sites so widely
separated by time (2,000 years) and distance (100 km).

The

range of dimensions probably has as much relevance for
questions of technological modes as mean values.

The presence

or absence of non-metrical attributes or of tool types was
found to be of greater significance to inter-site comparisons.
Methods used to describe potsherds are discussed
in Chapter 6 on the Leang Burung 1 pottery.

ANALYSIS
The excavation of Trenches A and B at Leang Burung
1 yielded a total of 10,554 stone artefacts (excluding surface
finds).

The collection produced 598 retouched and used

pieces, representing 5.7% of the total excavated stone arte
facts.

Excluded from this total of retouched and used pieces
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were 19 which had been collected on the surface of Trench A
before excavation, but which were included in later metrical
analyses of artefact types.

Cores were included in the

count of knapped waste material.
Retouched and used artefacts (tools) from Trench A
numbered 431 and unmodified pieces totalled 7,235.

The

proportion of tools to the total number of stone artefacts
in Trench A was 5.6%.

In Trench B, 167 tools were counted

and 2,693 unmodified pieces, which gave a proportion of tools
to the total artefacts for this Trench of 6.2%.
Chert sources predominated at this site.

The most

commonly used raw material was a mid-brown/grey chert (51%),
while a paler chert was used in 27% of cases.

Very dark

chert (almost black) represented 15% and red chert only 1%
of all stone present.

Other stone appeared infrequently,

and water worn cobbles of volcanic material were used as
hammer and anvil stones.

Broken cobbles and pebble fragments

occur quite frequently through the deposit and must have
been carried on to the site, possibly from the small stream
with a cobble filled bed which flows below the site about
200m away.
There are six main tool types in the collection,
which are microliths, Maros points, miscellaneous points,
steep edge scrapers, fine edge scrapers and silica glossed
flakes.

The relative incidence of each type is set out in

the following table:
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Table 4.1

Leang Burung 1, Trenches A and B.
incidence of tool types
broken tools;

Tool type

(includes whole and

excludes surface finds)

% all tools N = 598

Microliths

Relative

% all stone
artefacts N

(178)

29.8

1.7

Maros.points

(37)

6.2

0.4

Miscellaneous
points

(83)

13.9

0.7

Steep edge
scrapers

(35)

5.6

0.3

Fine edge
scrapers

(48)

8.0

0.5

(144)

24.1

1. 4

(73)

12.2

0.7

Glossed flakes
Miscellaneous
retouched
flakes

The miscellaneous group includes other tool types
represented by very few items (see pp.82-5 below) and retouched
flakes which appear to be unfinished tools.

The following

discussion defines and describes each tool type with reference
to graphs showing their stratigraphic and horizontal
distribution.

MICROLITHS

(fig.4.2, Pi.4.1)
Microliths are defined here according to the

accepted Australian usage as it was clarified by Glover and
Lampert

(1969:224).

They are small artefacts shaped by an

abrupt, blunting, steep angled retouch
on a thick margin.

(also termed "backing")

The opposite margin is usually thin and

unretouched for most of its length.

Retouch on microliths

takes the form of removal of very small,

steep, contiguous
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a - g

geometric microliths

h - n

backed points

Flake scars on backed margins are represented schematically

Figure 4.2.

Microliths from Leang Burung 1

41 B

Plate 4.1. Microliths from Leang Burung 1
The three microliths illustrated are also shown in
fig. 4.2 as artefact numbers

475» 248 and 203.
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flakes and the steepness of the retouched margin is reflected
in the angle between the flake scar and the surface from
which removal of the flake was directed.
usually more than 73°.

This angle was

Microliths in Australia are also

described as "backed blades"

(e.g. Mulvaney 1975:211-15).

Microliths can be divided into two main groups -geometric microliths and points ("backed points").

In this

analysis a backed point has abrupt retouch on one margin
only and the retouch extends for more than 25% of the length
of the margin from the tip.

In plan backed points may be

symmetric or asymmetric (fig. 4.2).

In cross section they

appear as approximating a right-angle triangle or trapeze,
depending on the number of dorsal ridges.
Backed points are distinguished from other points
in this collection because their morphology has more in
common with geometric microliths and their function could
well be as small knives, characterised by a thick blunted
margin as a finger protection opposite a thin sharp edge
(Dickson 1973) .

They could also function as armatures in

composite tools in the same way as geometric microliths are
thought to have functioned (e.g.Clarke 1976:452-55;

McCarthy

1976:51) .
Because of the variability in the shape of the
abruptly retouched margin of backed points, discrimination
between backed points and geometric microliths is frequently
difficult.

As a consequence some workers have argued (e.g.

Glover 1969, Dickson 1973) that they are not distinct types,
but can be included within a single variable group.

But

Mulvaney (1975:223-7; in press) has pointed out that geometric
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microliths and backed points differ in their relative regional
distribution patterns on the Australian continent.

Different

distribution patterns for the two types have also been noted
in England (Clark 1932:xx), and different chronological
incidence noted in Scandinavia (Clark 1975:110-12).
In his analysis of Newall's collection of microliths
from Millstream, W.A., Glover (1967) discriminated quantit
atively between geometric microliths and backed points
according to their length:breadth ratios (i.e. index of
slenderness).

Ease and simplicity in practice have recommended

this method to later analysts

who have readily adopted it

in describing collections of backed tools in Australia (e.g.
Pearce 1973, 1979;

Lampert 1971;

Lorblanchet et Jones 1976).

But the method was not without anomalies, such as long,
slender crescents similar to those found at Kenniff Cave,
Queensland (Mulvaney 1975:215), having length:breadth ratios
greater than 2:1.

The lack of knowledge about the function

of these tools makes their morphology the only alternative
basis for typological discrimination, as presently, it is not
possible to ascertain whether the differences in shape
observed by the archaeologist represent functional differences.
Research into functional aspects is continuing (McBryde, in
press).

That they could reflect cultural stylistic variation

was pointed out by Glover in discussing the Ulu Leang 1
artefacts (Glover and Presland, in press).
Since the chronological and regional distribution
variations already noted within Europe and Australia suggest
that morphological differences are significant and may reflect
style or functional variability, it seemed relevant to
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develop a quantitative method which distinguishes between
geometric microliths and backed points with greater confid
ence than the conventional, but anomalous length:breadth
ratio.
During the initial analysis of the Leang Burung 1
microliths I found that attempts to discriminate between
geometric microliths and backed points by means of the
length:breadth ratio proved unsuccessful.

Glover and Presland

(in press; Presland 1979:17) had arrived at the same conclus
ion in their analysis of the Ulu Leang 1 artefacts.

The

113 unbroken microliths from Leang Burung 1 showed a mean
length:breadth ratio value of 2 ± 0.4.

From the graph

(fig.4.3) it can be seen that the majority of the ratio values
cluster between 1.7 and 2.4, and the graph lacks the clear
bimodality required if the equation length = 2 X breadth is
to discriminate between two distinct forms.
Therefore another method was sought which reflected
quantitatively the apparent differences in shape.

The more

regular symmetry of the geometric microliths suggested that
the angles between the backed margins and the chords on
these forms differed far less than those on the backed points.
This is illustrated diagrammatically in fig.4.4.

The backed

points could be seen to have an acute angle at one tip and a
much more obtuse angle at the opposite end, which displayed
a measureably flat or rounded base 1mm. or more wide.

Many

of the geometric microliths, which were crescents or triangles,
had nearly equal tip

angles with no distinct base.

The tip angles were measured by goniometer, the
larger angle being designated API and the smaller AP2
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(fig.4.4).

Necessary conditions were that the implements

should be complete, although those with snapped tips where
the break was less than 1mm were accepted.

The backed margin

should either extend to the junction with the chord at both
ends, or at one end only with a striking platform or unbroken
butt at the other.

Implements with plain snapped facets

where the backed margin joined the chord or with truncated
bases were rejected as incomplete.
When values for API and AP2 were plotted in a
scattergram (fig.4.5), marked clustering occurred for values
of API lying between 48° and 80°.

The associated AP2 values

for this group fell between 44° and 74°, and the range of
the differences between API and AP2 was from 0° to 17°.

For

API values in the range of 80° and 90° only two artefacts
were found, one with an API - AP2 difference of 19° and the
other of 2°.

In both cases the API value was less than 85°.

The remaining API values fell between 90° and 145°,
with a wider spread for the associated AP2 values, which
ranged between 32° and 85°.

This group of 58 cases appeared

to lack the tight clustering of the group with API equal to
or less than 80°.

The API - AP2 difference ranged from 24°

to 100°, with two cases showing angle differences of 18° and
10°, which was within the range of differences of the more
tightly clustered group.

API values for these two cases were

93° and 94° respectively.
When the API - AP2 differences were represented in
graph and histogram form (figs.4.5, 4.6), a marked bimodality
was apparent, with two clear clusters —

one for values be

tween 0° and 10° and the other between 50° and 64°.

Of the
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113 cases, only 8 (7%) had angle differences of between 20°
and 45°.

On closer examination these eight artefacts had

measureable flattened bases at one end opposite a more angled
tip and would be classed as backed points.

Where API - AP2

fell between 0° and 19°, the artefacts lacked any pronounced
base and could not be classed as backed points, but rather as
bipoints or geometric microliths.
It was concluded, then, that computing the
difference in angles between the backed margins and the
chords on microliths discriminated more clearly between backed
points and geometric microliths than the use of the ratio of
length to breadth.

For 53 implements with API - AP2 values

equal to 19° or less, the length:breadth ratios showed a
mean value of 2 ± 0.4, and a range of 1.3 - 2.9.

For the

remaining 58 implements with API - AP2 values of 24° or more,
the length:breadth ratio was again 2 ± 0.4, with a range of
1.2 - 3.

The close overlap in values for the length:breadth

ratios of both groups made the use of the ratio as a method
to discriminate between them ineffective.
There were 177 microliths in Trench A, both whole
and broken, and only 10 in Trench B, of which 7 were unbroken.
The Trench B group are not included in the analysis of Leang
Burung 1, microliths, but will be noted separately in case of
variations.

The dimensions of the Leang Burung 1 unbroken

microliths are set out in Table 4.2
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Leanq Burunq 1, Trench A.

TABLE 4.2

]
Microliths

(unbroken)

- Dimensions
Geometric
microliths N = 52

Length
(mm)

Mean

21.2

10.7

S .d.

2.8

1. 8

Range

Length:
breadth ratio

Breadth
(mm)

13 - 2 7

8-15

Mean

25.1

12.7

S.d.

5.6

3.4

2
0.4
1.3 - 2.9

Backed points N = 51

14 - 38

Range

2
0.4
1.2 - 3

7-23

Thickness of the great majority of microliths
varied between 2mm and 4mm.

Such a small range did not seem

to justify further analysis.

Of all the non-metrical attrib-

utes noted, four seemed most likely to provide further
information characterising the technology of this collection.
The four attributes were the pattern of ridges on the dorsal
surface;

the direction from which the abrupt retouch was

applied;

the presence of use-wear on the chord;

and, on

backed points, the treatment of the butt.
Dorsal ridge pattern. This pattern can provide some clues
concerning the nature of the flake blank before alteration
by retouch.

Single or parallel straight dorsal ridges suggest

that the blank was a blade produced by more controlled
knapping than simple flake production.

In European technology

microliths were made on blanks obtained by the micro-burin
technique, which involved the directed production, and then
snapping, of well made blades.

In Australian microlithic

technology there is no evidence for the use of the micro-
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burin method and Dickson (1973) has demonstrated experiment
ally that a pointed flake with a straight dorsal median
ridge (ibid:10), or any flake with a thin margin and greater
thickness behind it to support the pressures of the backing
process (ibid:14) can provide suitable blanks for microliths.
The presence of a single straight dorsal ridge, then, could
indicate the production of pointed flakes or blades, while
parallel dorsal ridges are usually indicative of a directed
blade making technique (Crabtree 1972, 1973).
Of the 177 microliths, both whole and broken, from
Trench A, 33% had single dorsal ridges and 3% had parallel
ridges.

The remainder (64%) either had no discernible

dorsal ridge pattern or no ridges.

The dorsal ridge pattern,

then, in these tools does not suggest the production of well
directed blades as blanks for backing.
Direction of retouch.

A preference for applying blunting

retouch in a particular direction from one surface or the
other of a microlith might indicate a stylistic characteris
tic peculiar to the social group making the tools.

The

small amount of experimental evidence provided by Dickson
(1973) did not suggest that a favoured direction gave any
greater working efficiency advantage in applying retouch,
using his methods and Australian cherts and quartzites.
On the Leang Burung 1 microliths retouch was
applied from the ventral surface on 55% of the total
collection of 177 artefacts and bifacially on 39%.
applied from the dorsal surface on only 6%.

It was

Although Dickson

(1973) suggested on the basis of his experiments with backed
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points that there could be a correlation between bifacial
retouch and thickness, for artefacts more than 4mm thick,
this correlation was not supported here.
Use wear. While knowledge of the function of microliths re
mains so conjectural, clues have been sought in examination
of the chord edge for damage attributable to use wear (e.g.
Kamminga 1980;

McBryde, in press).

It is generally accepted

that microliths were inserted into handles, by means of
slots and resins, and a few examples of such composite tools
have survived from European and African prehistoric cultures
(e.g. Clarke 1976 :452-55).

In Australia, evidence for use

of microliths mounted in composite tools appears in the
traces of resin still remaining on surfaces of stone artefacts
(e.g. McBryde 1974;

in press).

But in Sulawesi neither

ethnographic specimens nor resin traces have survived, so
breakage patterns remain the only possible source of evidence.
In Leang Burung 1, apparently random chipping
along the chord was quite common, but no pattern emerged
which could be attributed to damage from use.

Given the

fragility of this margin, it seemed more probable that the
damage could have been caused after deposition.
Butt retouch.

Treatment of the butt on backed points has

been noted as a variable attribute in Australian microlith
collections by Glover (1967, 1969) and Pearce (1973, 1979),
and could reflect either stylistic preference or variations
in hafting techniques.

This form of retouch involves an

extension of the removal of abrupt blunting flakes from the
end of the long margin to around the butt, and sometimes
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continuing a little way along the proximal end of the chord.
The technique usually involves the removal of the bulb of
percussion.

Of the 82 whole and broken points in Trench A,

13% had had their butts retouched in this way (fig.4.2).
In Trench B, the 7 unbroken backed tools were all
backed points and on 6 the butts had been trimmed abruptly
as a continuation of the backed margin.

The mean length of

the group was 19.7mm and their thickness fell within the
same range as those in Trench A.
From the graph (fig.4.7) it can be seen that
microliths were found fairly uniformly through the depth of
Trench A, even as far down as Spit 17.

They tended to be

more numerous in the upper levels, between spits 1 and 4,
which were the most disturbed zones, and both geometric
microliths and backed points occurred together.

There was

a marked difference in incidence between Trenches A and B,
where Trench B returned only seven backed points and a broken
geometric microlith, besides two other broken fragments of
microliths.

Although the collection of backed points from

Trench B was too small to permit valid comparisons, the
extension of backing retouch to the butt of the points
suggests that some technological variation could have occurred
in time from the older Trench B deposit to the younger
Trench A.
MAROS POINTS

(fig.4.8, Pi.4.2)

The Maros point is a hollow-based or winged point
first recorded, but not named, by the Sarasins in their
account of the Toalean culture of Sulawesi Selatan (Sarasin
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1906).

It is a small point and was described by the Dutch

archaeologist of the 1930s as an arrowhead.

Mulvaney and

Soejono (1970:171) named it "Maros point", after the Maros
region where it occurs so commonly and so they avoided any
connotations of function.
The first typological definition of the Maros
point has been proposed by Glover and Presland (in press) and
Presland (1979:25;
Ulu Leang artefacts.

1980:39-40) from the analysis of the
The Maros point is described by

Presland (1979:25) as "...an isosceles triangle with a hollow
base but they are quite variable and only half the sample of
94 conform to this type.

The hollow base may be absent, or

the cutting end may be in the form of a tranchet rather than
a point.

The type of retouch applied is also a variable

factor".

The four forms of variable retouch are described

as "denticulate", "oblique bifacial type of retouch",
"oblique unifacial" and "a backed variety" (ibid).

It was

considered that the type of retouch used was more probably
related to function than style (ibid:26).
In analysing the Leang Burung 1 collection it was
clear that the types of retouch which shaped the Maros
points were also used on points in the miscellaneous group.
But the distinctive feature of the Maros point appeared to
be its hollow base, and the shaping and the depth of the
hollow which distinguished it from other hollow based points
found elsewhere in Sulawesi and Java.

It could be proposed

that some of the miscellaneous points resembling the Maros
point in general shape, proportions and retouch were incomplete
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Maros points.

But without some knowledge of their manufact

uring sequence, it seemed preferable to reserve the term
"Maros" for those points with a well defined hollow.
Table 4.3 sets out their dimensions for unbroken specimens.

TABLE 4.3

Leang Burung 1, Trenches A and B. Maros
Points (unbroken) - Dimensions
N = 24
Length
(mm)

Breadth
(mm)

Thickness
(mm)

Weight (g)

Mean

25.1

13.2

3.2

10.0

S.d.

3.8

2.1

0.7

4.5

2-5

5-24

Range

21 - 36

10 - 17

The points were shaped by two types of marginal
retouch -- by denticulation and by the removal of small
contiguous flakes resembling the blunting retouch on microliths, but less steep.

Sometimes a combination of the two

retouch methods was used, and it was quite common for margins
to be denticulated along most of their length and to be
trimmed by the removal of small steep flakes at the tips.
On all Maros points, broken or whole (N = 40), the margins
were shaped by the removal of small flakes alone on 17%, by
denticulation alone on 54%, while on 29% denticulation was
employed in combination with the removal of small flakes.
Some form of denticulation, then, is present on 83% of the
points, supporting initial superficial impressions that
denticulation is an important, if not diagnostic, character
istic .
Bifacial retouch along both margins was observed
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on 46% of 24 whole Maros points, and unifacial retouch on
42%.

On 12% one margin was retouched on the dorsal surface,

while the other was retouched on the ventral surface.
The edge angle of bifacial retouch, both on margins
shaped by small, contiguous flaking and on those with
denticulation, tended to become acute and invasive on 55%
of the points.

Because of the difficulties of measuring

margin angles on such small artefacts and the range of
values along any one margin, it was decided not to record
the apparent variation in marginal retouch from the high
angled, abrupt retouch, resembling retouch on microliths, to
the more acute angles which resulted in sharper margins.

I

have therefore diverged from Presland's classification of
marginal retouch types, by finding it impractical in the face
of such variability to distinguish consistently between
acute and abrupt retouch.
Bimarginal retouch occurred on 96% of the points,
with the retouch extending along both margins for more than
25% of the length from the tip.

The shape of the margins

was convex in 92% of instances, the curve usually being
very slight;

in a small number of cases the margins were

straight.
In order to give some measure of the type and
degree of denticulation along the margins, it was decided
to record the number of teeth per length of margin on the
margin with the greater number of teeth.

The teeth points

were frequently broken, but it seemed clear from unbroken
teeth that the hollows between the teeth were not more than
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lmm deep, and therefore very difficult to measure.

Teeth

were frequently spaced irregularly.
Of the 24 unbroken points measured, 46% had a ratio
of 1 tooth:2mm of margin, and 21% had a ratio of 1:1, and
therefore were more closely denticulated.

Another 21% of the

unbroken points did not have denticulated margins, or the
denticulation was so fine that it was not possible to record
it.

On the remaining 12% the ratio was 1:3mm of margin.
The feature which most clearly distinguishes the

Maros points from other trimmed points in the collection is
the hollow base.

The attributes of the hollow also distin

guish the Maros points from other hollow based points in
Java and Sulawesi.

The hollow was formed by small, acute

angle bifacial flaking, and is deep in proportion to the over
all length of the point.

The depth of the hollow measured

from a base line between the tips of the two proximal points,
or wings, ranged from 2mm to 6mm, with 76% of all cases,
broken and whole, falling between 3mm and 5mm - that is, be
tween 12% and 20% of the mean length.

Width of the hollow

varied from 5mm to 9mm, with 62% falling between 7mm and 9mm.
While there is no basis for classing the Maros
points as arrowheads, their shape suggests a function as pro
jectile points of some sort, whether as arrows or spears for
terrestrial game or for fish.

In order to define the point

edness of the Maros points more clearly and to be able to
compare this attribute with other points, the angle of the
tip was measured by goniometer.

For the 29 whole and broken

points with tips remaining, the mean angle measurement was
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56° ± 11°, with the range extending from 35° to 82°.
All Maros points were made on flakes, and of the
37 whole and broken points investigated, only 2 showed any
cortex remaining on the dorsal surface.
On the majority of Leang Burung 1 Maros points
(78%) the dorsal ridges either did not present a pattern of
parallel or converging ridges, or they were entirely absent.
A single dorsal ridge occurred on only 6 cases (16%) and
ridges converging to the tip on only 2 (5%) .

It did not

appear, then, that the Maros points were made on carefully
struck blades or pointed flakes struck by a Levallois-type
technique.
The Maros points were uniformly thick, ranging
between 2mm and 4mm.

On a few points, where the flake had

been thicker towards the butt, the wings of the dorsal surface
had been thinned by the removal of shallow surface flakes,
resembling pressure flaking.
There was quite a marked difference in incidence of
Maros points between Trenches A and B, as can be seen from
fig.4.7.

Trench A yielded 13 (including surface finds), or

35% of the total for both trenches.

They were found from

the surface as far down as spit 19, nearly 3 metres below
the surface, without any clusters.

Most the the Trench A

Maros points were found in squares 3 - 5 ,
in squares 6 - 8 .

only one being found

None was found in squares 1 - 2 ,

the

section of the trench which lay wholly within the cave.
Downslope, Trench B produced 65% of the total for
Leang Burung 1 through all levels, with an apparent cluster
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at the level of spit 15 in square 3, approximately 1.8 metres
below the surface.

This was about 30 cm below spits 12 and

13 which produced the carbon date of 3420 ± 400 BP

(ANU-390)

(Mulvaney and Soejono 1970a:171).
The distinctive form of the Maros points prompts
questions as to its possible use.

Presland

(1980:40) has

proposed that the varieties of edge retouch seen on the points
might be determined by function rather than style, and in
particular by the sort of quarry being hunted.

He has

suggested an analogy with Hadza arrowheads, where poison was
used on distinctively shaped
Heekeren's opinion

(metal) points.

In Van

(Van Heekeren 1972:110), the small serrated

edge stone points found at Ara

(on the southeast tip of

Sulawesi Selatan), which included a hollow-based winged point,
could "only have been used for the spearing of fish".

Other

wise the points now classed as Maros, were described simply
as arrowheads by various writers.

MISCELLANEOUS POINTS

(fig.4.9)

Miscellaneous points are flakes which have been
shaped to a pointed tip by various forms of retouch.

They

differ from Maros points in this analysis because they lack
a deeply hollowed base.

They are not classed as backed

points because they do not show steep, abrupt retouch along
more than 25% of one thick margin opposite a thin unretouch
ed margin.

The variables noted on the Leang Burung 1

miscellaneous points reflect types of shaping retouch.
variables are:

These

239

c;iR

568

7; - Cortex

•

Figure 4.9. Miscellaneous points from Leang Burung 1
a-b. Points abruptly retouched on one margin at the
tip only.
c. Point with abrupt biraarginal retouch at the tip.
d. f $g,i,j. Denticulated points.
e. Point shaped by abrupt bimarginal retouch - perhaps
a drill point.
h. Point with abrupt retouch on all margins.
Marginal flake scars are represented schematically.
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1)

the type of flaking which modified the margin

2)

the direction from which the retouch was applied

3)

whether the retouch was on one margin or two,
and the length of margin retouched

4)

the shape of the retouched margin

5)

symmetry, using the point of maximum breadth
along the long axis as an index

6)

attributes of the base of the point

7)

angle of the tip.

In addition, the miscellaneous points were examined
for evidence of use wear.
points

Dimensions of the miscellaneous

(unbroken) are set out in Table 4.4 below.

TABLE 4.4

Leang Burung 1, Trenches A and B. Miscellaneous
N = 48
points (unbroken) - Dimensions
Length
(mm)

Breadth
(mm)

Thickness
(mm)

Weight
(g)

Mean

26.2

13.8

3.9

14.4

S .d.

6.2

4.3

1.6

8.6

8-22

2 - 8

Range

18 - 39

3-36

The weight of points from both Trenches A and B
covered a wide range , although the range was similar for each
trench.
few.

Points at the maximum end of the ranges we re ve ry

When compared with the Maros point weights

(p.52 above),

the miscellaneous points were on average heavier, with the
Maros points' mean weight equal to 10g
of 5g

- 24g t

± 4g , and a range

(to the nearest g ) .

Type of retouch.

Generally the points were shaped by steep
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retouch or by denticulation on the margins, or by a combin
ation of these two.

As with the Maros points, a more acute

form of bifacial retouch was also seen and it was as variable
as on the Maros points (p. 5 3 above) .

The incidence of the

main types of retouch is set out in Table 4.5.
TABLE 4.5

Leang Burung 1, Trenches A and B.
points - marginal retouch.
LB/l/A (N=32)

Plain trimming

LB/l/B (N=18)

Miscellaneous
Total (N=50)

84%

39%

68%

Denticulation

6%

11%

8%

Trimming +
denticulation

9%

50%

24%

Overall, more than two-thirds of the miscellaneous
points were shaped by plain trimming (i.e. not denticulated),
but some variation was noted between Trenches A and B.

In

Trench A plain trimming was the preferred method of shaping
a point, but in Trench B, denticulation was used more commonly,
either alone or combined with plain trimming, accounting for
60% of the points.

Reference to graph (fig.4.7) will show

the higher incidence of denticulate retouch on all the arte
facts in Trench B, and its scarcity in Squares 1 and 2 of
Trench A, the zone lying within the cave.
Direction of retouch.

The direction from which retouch was

applied was predominantly from the ventral surface on 72% of
the total of 50 points, while bifacial retouch was seen on
28%.
Length of marginal retouch.

Varieties of margin modification
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were observed on the Leang Burung 1 miscellaneous points,
which could have reflected either stylistic or functional
preferences.

On some specimens, trimming occurred either on

one or two margins at the tip only, perhaps to strengthen the
tip.

On others the margins were trimmed for most of their

length.

There did not appear to be much gradation from trimm

ing at the tip only (measured as less than 25% of the length
of the margin) to more extensive marginal trimming.
former appeared to be a discrete group.

The

Table 4.6 sets out

the incidence of types of margin modification.
TABLE 4.6

Leang Burung 1, Trenches A and B. Miscellaneous
points - length of marginal retouch.
LB/l/A (N=32)

Bimarginal, <2 5% from tip
II

6%

LB/l/B (N=18)

Total

-

4%

> 25%

"

16%

78%

38%

One margin, <25%

"

53%

-

34%

"

9%

17%

12%

16%

6%

12%

t

II

II
1

> 2 5%

Bimarginal, one margin
<25%, one margin >25%
from tip

The group of miscellaneous points showing trimming
at the tip only (for less than 25% of the margin), whether
bimarginal or on one margin only, occurred exclusively in
Trench A, where they were the most numerous (59%) form of point
(fig.4.9).

This type of retouch was lacking in Trench B, where

most miscellaneous points (78%) were formed by more extensive
bimarginal trimmings.

There did not appear to be any marked

correlation between sizes of the points and extent of marginal

60

retouch.
Shape of the retouched margins.

The shape of the retouched

margins was perceived intuitively as straight, concave, convex,
sinuous or obliquely truncated (showing an abrupt, angular
change of direction).

This variable was not recorded for most

of Trench B's bimarginal points, because retouched margins
sometimes varied in shape on one artefact.

For example, one

margin could be straight or sinuous and the other convex.
In Trench A the majority of miscellaneous points had
convex margins.

But six showed an angular, abrupt change of

outline along one margin, and, in each case, the margin was
trimmed for less than 25% of its length from the tip.

Half

of the six were on unbroken blades, and the remainder on flakes.
It is possible that these obliquely truncated points
were incompletely formed microliths, as suggested by McBryde
(in press) for similarly shaped artefacts in the Graman (N.S.W.)
microlith collection.

But one notable difference between the

Graman and Leang Burung 1 artefacts, was that the lengths of
the latter were at least equal to twice their breadths, while
the Graman obliquely truncated points tended "to be rather
wider than long in shape"

(ibid).

Because of this factor the

Graman cases suggest quite strongly the likelihood of their
being incomplete geometric microliths, while the greater
length of the Leang Burung 1 artefacts does not suggest a
possible ultimate form so clearly.

Their absence from Trench

B, which also lacked microliths, could perhaps be taken as
further very slender evidence to support the possibility of
being unfinished microliths, but it seems preferable to consider
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them simply as a form of obliquely truncated point, of
unknown function.
Symmetry.

An attempt was made to express the overall symmetry

of the point by measuring the distance of the point of maximum
breadth on the long axis from the base (opposite the tip).
An index of symmetry would be represented by the ratio of the
distance of the point of maximum breadth to the total length
of the point (fig.4.10).
Of the 49 miscellaneous points measured, 37 (76%)
showed a point of maximum breadth lying between 25% and 50%
of the length of the point from its base.

The remainder

(12; 24%) had their greatest width closer to the base (less
than 25% of the length), appearing less symmetrical in plan.
When similarly tested, Maros points returned a slightly
different result, with a third of the total having a point of
maximum breadth at less than 25% of the length, and the re
maining two-thirds falling between 25% and 50%.
Base.

Characteristics of the base were recorded in order to

select out Maros points from others with similar marginal
trimming, and to investigate the incidence of trimming of the
base after the flake had been detached from the core.

This

attribute was found on some Leang Burung 1 microliths, and
was noted by Glover in the Ulu Leang collection (Glover 1976:
132).

The presence of faceting was sought as an indication of

core preparation.

It was also noted whether the striking

platform was absent;

had been partially removed by thinning,

as distinct from the form of abrupt transverse trimming, which

61 A

A

AB = Maximum length
CD = Maximum breadth
XY = Distance of the point of maximum breadth from the base
XY: AB = xndex of symmetry, expressed as a percentage of
the maximum length

of the method used to measure symmetry
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could be an extension of abrupt marginal trimming;
present and unmodified.

or was

Both unbroken and broken points were

measured, where the butt could still be seen.
TABLE 4.7

Leang Burung 1, Trenches A and B.
points - base attributes.
LB/l/A (N=52)

Miscellaneous

LB/l/B (N=21)

Total (N=73)

Faceted

4%

-

3%

Hollowed

-

-

-

Retouched

19%

43%

26%

Striking platform
present

13%

5%

11%

Striking platform
thinned

48%

24%

41%

Striking platform
absent

15%

26%

19%

Faceting did not appear commonly, being found on
only two cases in Trench A.

The majority (67%) of miscellan-

eous points in both trenches had had their butts modified by
abrupt trimming retouch, or by partial removal of the striking
platform by thinning flakes running more or less along the
long axis.

The removal of these latter flakes could have

resulted from damage to the edge of the platform during per
cussion, rather than post-detachment retouch.

Consequently,

thinning on the butt of the point was involuntary.
Tip angle.

Angles of the tips of the miscellaneous points were

measured by goniometer.

Stone points can display a wide

variability in tip angles, perhaps governed by function, but
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also reflecting stylistic preferences.

Some of the variation

in tip angles illustrated in Van Buren's analysis of North
American Indian projectile points (Van Buren 1974:80) appear
to be related to the width of the point.

But Flood found in

her analysis of the Yarar Shelter (N.T.) points,that there was
little variation between the average dimensions of points with
pointed-tip, square-tip and round-rip distal ends (Flood
1966:65-77), although illustrations of the points (ibid: plates
10-19) clearly show a wide variety of point tip shapes.

The

Leang Burung 1 tip angles were measured to give some quantit
ative expression to their degree of pointedness, and to test
whether there were any discrete clusters of values which could
serve to distinguish different groups of points in a collection
showing a variety of other attributes.

The results are set out

in Table 4.8.

TABLE 4.8

Leang Burung 1, Trenches A and B. Miscellaneous
points - tip angles (includes broken points)
LB/1/A (N=4 6)

LB/l/B (N=18)

Total (N=64)

Mean

53°

46°

55°

S .d.

16°

16°

13°
0

1

0
00

o

o

1

00

m
ro

ro

0

0

i

ro

00

0

0

Range

Tip angles showed a wide range of values, and those
in Trench B appeared on average to be slightly narrower.

When

graphed (fig.4.11), the values tended to cluster about 50°
and no other distinct clusters appeared.

Tip angle values did

not serve to discriminate satisfactorily between groups of
points, and no correlations with size appeared.

By comparison,

FREQUENCY
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the tip angles of the Maros points ranged between 35° and 82°,
with a mean value of 56° ± 11°.
Provenance.

From the graphs (fig.4.7) it can be seen that

miscellaneous points were distributed through Trench A fairly
uniformly, from the surface down as far as spit 18, and they
were found both within the shelter of the cave and outside.
In Trench B they occurred in greater numbers in the upper levels
within the top metre of the deposit, with only two being re
trieved near the base.

Their occurrence through the deposit

does not appear to correlate well with Maros points.
Use wear.

Broken tips and butts are present in the collection

of miscellaneous points.

These broken pieces could reflect

either use breakage, breakage during manufacture, or even postdepositional fracture.

It is perhaps salutary to note the

possible uses of stone points listed by Van Buren in his study
of the influences of North American projectile point design
(Van Buren 1974:6).

His examples include blowgun darts,

harpoons, shellfish openers, drills, digging stick tips, cutting
knives, fish spears, incisors, strippers, bone etchers,
scrapers, arrows, atlatl darts, spears, lances, javelins.
Similarly, in Australia, McCarthy (1976:42) has described the
variety of known uses made of a Kimberley biface point -- as
a spearpoint in the Kimberley region of Western Australia, the
Northern Territory and northern Queensland, but as a "surgical
knife" in an area south and south-west of the Kimberleys.
Davidson (1935) suggested that their use related to status and
ceremonial rather than to utility.
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In review, the miscellaneous points of Leang Burung
1 varied chiefly in the way the points were formed.

In

particular, the points with only a very small degree of marginal
retouch at the tip appeared to form a distinct group which could
reflect a function, presently unknown.

In other respects, the

miscellaneous points were similar in dimensions and in retouch
characteristics to the Maros points (Tables 4.3 and 4.4).

But

the Maros points were distinct in possessing deeply hollowed
bases and slightly different overall symmetry (p.61

above).

Miscellaneous points and Maros points appear to have been worked
on the same type of flake blank, which was probably struck by
simple direct percussion.
It could be suggested that the miscellaneous points
represented early stages in the production of Maros points.
However, while this possibility cannot be ruled out in all
cases, those points showing abrupt retouch around the butts and
those with marginal retouch of less than 25% at the tip do
not show any clear necessary relationship to Maros point
manufacture.
STEEP EDGE SCRAPERS

(fig.4.12, Pi.4.3)

Steep edge scrapers are flakes, and sometimes cores,
which show wear in the form of high-angle step-flaking along
their margins.

The difference between this type of edge wear

and retouch intended to rejuvenate, blunt or shape a flake
edge was discussed on p. 37

above.

Edge modification on

scrapers is considered to result almost entirely from use.
The variables recorded for the Leang Burung 1 steep
edge scrapers are length, breadth, thickness, the nature of the
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blank, angle of the worked edge, length of damage along the
edge, edge shape and the spline angle of the flake blank (see
fig.4.1).

Maximum and minimum angles were recorded for edge

angles.
Table 4.9 sets out the dimensions of the Leang
Burung 1 scrapers and Trenches A and B.
TABLE 4.9

Leang Burung 1, Trenches A and B. Steep
edge scrapers
- Dimensions. N = 35
Length
(mm)

Breadth
(mm)

Thickness
(mm)

Mean

44.1

23.8

9.9

S.d.

13.1

6.8

3.7

Range

22 - 83

13 - 45

5-23

Characteristics of the working edges are presented
in Table 4.10.

It was decided not to include the

5pme- p\<xr\&

angle

measurements, which were always less than the worked edge
angles and seemed to contribute little to the analysis beyond
indicating that the scrapers were formed on flakes and blades
with relatively low margin angles.

They are not high-backed

flake scrapers.
TABLE 4.10

Leang Burung 1, Trenches A and B. Steep edge
scrapers. Characteristics of the working
edges. N = 40 edges
Maximum
Minimum
edge angle" edge angle"

Length of
edge used
(mm)

Length of
edge used:
maximum length(%)

Mean

94

83

20

47

S.d.

5

9

9

20

6-43

14 - 91

Range

80 - 107

54 - 95
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The majority of scraper edges are concave (60%),
with a third straight edged (35%) and only two (5%) convex.
Most of the wear appears on one surface only, and
in only three cases (8% of the total) are edges damaged
bifacially.

Dorsal surfaces were most frequently damaged

(accounting for 70%)f and only seven (17%) show damage predom
inantly on the ventral surface.

Another two (5%) scrapers

were worn unifacially, but it was not possible to distinguish
on which surface.
Distribution.

Steep edge scrapers were distributed uniformly

horizontally and vertically through Trench A.

In Trench B

they occurred more numerously in the upper disturbed levels,
with very few below spit 6 (fig. 4.7).
Because wear on the Leang Burung 1 steep edge
scrapers is generally evident on the lateral margins of flakes
they are classed as side scrapers -- there are not more than
one or two doubtful core scrapers.

They appear to be casually

selected flakes which could have functioned for numerous
chopping, scraping or planing tasks.

Such expedient use of

flakes of acceptable size and edge effectiveness has been
recorded by White (1967, 1972) and Hayden (1977) in their
ethnographic studies of hunters and gatherers who used stone
tools in New Guinea and Australia respectively.

Both observed

that stone flakes were used as maintenance tools predominantly
to work wood, and Hayden cites other ethnographic sources to
support his conclusions about the association of "scrapers"
with wood-working in Australia.

Hayden also noted that the

same task could produce different types of wear damage on the

68

edge of a tool as the user manipulated the edge against the
material being worked.

His conclusion —

"...it seems as

though the scraper, notch, denticulate, and burin, may well be
stylistic variants of a single functional type" (ibid:185) -cautions against attributing specific functions to the tool
categories commonly included in archaeological typologies.
The occupants of the Leang Burung shelter also
would have required wood-working skills -- for example, to
fashion wooden shafts for their stone projectile points -- and
it seems quite probable that these tasks were performed by the
steep edge scrapers.

Of course, these scrapers may have had

other uses which at present are unknown.
FINE EDGE SCRAPERS (fig.4.13)
Fine edge scrapers are thin flakes with very finely
chipped edges, some of which resemble fine rasps.

Such fine

chipping could result from post-deposition damage caused by
trampling and scuffage over the deposit, or by seiving during
excavation and by transport.
expected to occur randomly.

However, this chipping could be
Following Tringham et al (1974:

193), regularity in the flake scar pattern was taken as a
criterion of use wear.
The dimensions of the fine edge scrapers are set out
in Table 4.11.
Characteristics of the working edges of these tools
are set out in Table 4.12 below.

Four were worked on two

margins, and some finely chipped edges were on flakes which
showed gloss or steep retouch on the other margin.

It was

impossible in most cases to distinguish between the angles of

785
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TABLE 4.11

Leang Burung 1, Trenches A and B.
scrapers - Dimensions. N = 48
Length
(mm)

Fine edge

Breadth
(mm)

Thickness
(mm)

Mean

37.3

20.5

7.0

S. d.

9.1

5.9

3.4

Range

23 - 65

8-37

3-17

such minutely flaked working edges and the spline angles of
the flake itself, so that the edge angles recorded in Table
4.12 are the angles of the original unused flake.
TABLE 4.12

Leang Burung 1, Trenches A and B. Fine edge
scrapers - Characteristics of the working
edges
N = 52
Maximum
edge angle

Minimum
edge angle

Length of
edge used
(mm)

Length of
edge used:
maximum length
(%)

Mean

46

41

16

43

S.d.

16

13

6

17

Range

24 - 90

24 - 82

6-26

17 - 80

Compared with the steep edge scrapers (Table 4.9)
the finely chipped flakes are slightly smaller and thinner.
The lengths of edge used are a little shorter on the finely
chipped artefacts, falling within the range of 6 - 26mm, com
pared with 6 - 43mm on the steep edge scrapers (Table 4.10).
On the finely chipped tools the length of used edge averaged
43% of the maximum length of the flake (Table 4.12), compared
with an average of 47% on the steep edge scrapers (Table 4.12),
indicating very little variation between the two groups on
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this attribute.
A more obvious difference between them is indicated
by the edge angle measurements.

The mean maximum angle of the

finely chipped edges was 46° and the minimum 41°, with values
ranging widely between 24° and 90° (Table 4.12).

Only four

pieces, however, have maximum edge angles of 75° or more.

By

comparison, the mean maximum angle of the steep edge artefacts
was 94° and the mean minimum 83°, with the base of the range
for the minimum angle at 54° (Table 4.10).
Again, there is a contrast between the two groups
in the shape of the worked edges.

Of the finely chipped edges

67% are straight and 25% concave, even if in most cases only
slightly so.

A much larger proportion of the steep edge

scrapers have concave working edges (60%) and 35% are straight
(p.67 above).

In each group very few (4% - 5%) have convex

or sinuous edges.
On the finely chipped tools use wear appears more
frequently on the dorsal surface than on the ventral.

Of the

total of 52 tools, 50% have unifacial wear on the dorsal
surface and 10% have bifacial wear that is predominantly
dorsal.

Unifacial wear on the ventral surface is seen on 23%

of the total and 6% show bifacial, but predominantly ventral
wear.

Bifacial wear affecting both surfaces more or less

equally appears on 12% of the total.

Thus on 60% of the group,

use damage was caused predominantly to the dorsal surface.
As mentioned above (p.67), wear on the dorsal surface is also
predominant on the steep edge scrapers (on 70% of the total).
Distribution

of the finely chipped edge tools generally

parallels that of the steep edge scrapers through Trenches A
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and B (fig.4.7), although the fine edge tools appear more
numerous in the lower levels of Trench B.

A cluster occurs in

the uppermost levels of Squares 6 - 8 in Trench A, but this
zone was much disturbed and it is possible some of the fine
edge flaking might have resulted from accidental damage.
Fine edge scrapers probably include a range of
functions.
by Hayden

Recent ethnographic studies of Australian Aborigines
(1977) and O'Connell

(1977) record the use of sharp

edge flakes and blades primarily for cutting and slicing tasks,
as their edge shapes indeed suggest.
very little damage resulted.
Kamminga

It was also noted that

Experimental data presented by

(1978:105-117) on various cutting and light butchering

tasks with Australian materials showed that a wide range of
edge angles, up to 90°, on stone flakes could make effective
tools.

Kamminga later concluded "...the range of edge angles

acceptable in some tasks was very wide"

(ibid:248).

He also

pointed out that the sharpness of an edge and its effectiveness
in cutting is not necessarily a function of the acuteness of
the edge angle, but is dependent more on the structure of the
stone

(ibid:249).

The edge wear resulting from Kamminga's

experiments with cutting and slicing tasks was generally slight,
irregular and not particularly diagnostic.
Tringham's

(1974) experiments with American materials

showed that cutting produced an uneven, but not random, dis
tribution of scars along the flake's edge

(ibid:188).

Her

conclusion, that "...step scars cannot be produced by scraping
skins or cutting meat, no matter how long the edge is used"
(ibid:191), lends further support to the separation, on
functional grounds, of steep angled used and retouched flakes
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from finely angled used flakes.
It can be inferred, then, that fine edge scrapers
differ functionally from scrapers with steep used and retouched
edges, although it is not possible, without more evidence, to
distinguish with any confidence what these functions might be.
The results of experiments and ethnographic observations
suggest that the damage on the fine edge scrapers could be due
to cutting, slicing and shaving movements.
GLOSSED FLAKES

(fig.4.14)

A shiny gloss was noted on the edges of a number of
flakes with sharp edge margins.

When examined under a binocular

microscope with low magnification (up to X80) apparent
striations or trend lines could be seen associated with the
gloss in very few cases.

Small pits were observed on the

glossed surface which resembles the "micropitting" described by
Kamminga in his study of phytolith polished surfaces (Kamminga
1978:60) .

Under the relatively low magnification used in the

Leang Burung 1 analysis the pits appeared to conform with
Kamminga's conclusion that they were most likely to be "remnants
of the original fracture surface".

However, unlike the examples

described by Kamminga, the pits on the Leang Burung 1 artefacts
could not be described as "comet shaped", nor were any "sleeks"
or "striations" seen running parallel with the working edge.
Kamminga suggested that such striations could be caused by
quartz particle intrusion on sickle blades as plant stems were
being cut close to the ground (ibid:61).
It was observed that the gloss formed two patterns
on the margins of the flakes -- either in a narrow band along

7? A

Figure 4.14« Glossed flakes from Leanr Burung 1
No. 786 was examined by Scanning Electron Microscope.
See Plates 4.4 - 4.6.
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the margin, or in a lunate concentration extending from the
margin across the surface of the flake.

Dimensions for the

glossed flakes are set out in Table 4.13 separately for the
two patterns of gloss,

since it is possible that each pattern

resulted from different modes of use.

TABLE 4.13

Leang Burung 1, Trenches A and B.
flakes - Flake dimensions
Gloss 1*

N = 65

Breadth
(mm)

Thickness
(mm)

Length
(mm)

Length
(mm)

Glossed

Gloss 2*
Breadth
(mm)

N - 79
Thickness
(mm)

Mean

36. 4

20.5

7.1

34.1

19. 1

6.9

S.d.

9. 4

6.4

2.9

9.2

5.9

3.1

Ran ge

16 - 63

9-39

2-18

11 - 65

9-37

2-18

* Gloss 1 = narrow band of gloss along the edge
Gloss 2 = lunate concentration

There are no marked differences in size between the
two groups, and the mean maximum thickness is the same for both
groups.
* Characteristics of the glossed edge angles, and the
length, depth and width of theglossed zones are set out in
Table 4.14.

Maximum and minimum angles were measured along the

glossed edges by goniometer.

The depth of the gloss refers to

the distance to which the glossed zone extends from the edge
of the flake, and the width of gloss measures the width of the
lunate concentration of gloss, which occurs only in Group 2.
The difference between the edge angles of the two
groups of glossed flakes is negligible, and there is very little
variation between maximum and minimum angles along the edges
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of individual flakes.

Edge angles of the fine edge scrapers

(Table 4.12) show a similar mean value for the maximum
angles -- 46° ± 16° -- with a range in values of 24° - 90°.
The similarity in angles suggests that the flakes which
developed glossed edges and fine chipping through use were
selected for performing tasks where a fine working edge was an
advantage, although the materials to be worked differed.

Many

of the glossed flakes also showed fine, but usually random
chipping along the edges, which was formed both before and
after the development of gloss.

It is not possible to tell

whether the chipping and gloss were associated functionally,
or whether the flakes were re-used for more than one task.
Similarly, the length of gloss in the two groups
of glossed flakes does not differ.

It can be seen from Table

4.14 how the two gloss patterns were distinguished, with the
non-lunate' (gloss 1) pattern extending usually 1 or 2mm from
the edge of the flake.

The uniformity of the edge angles in

the two groups negates the possibility that the difference in
shape of the glossed zones might depend on the relative steep
ness of the surface of the flake which came into contact with
the material being worked.

Rather it suggests that the two

different gloss patterns result from variations in methods
of manipulating the stone flake, or from differences in the
nature of the materials worked.
The proportion of the length of glossed edge on the
flake to the total length of the flake is similar in the two
groups (Table 4.14).

In each group the mean value is 23% of

the flake's maximum length, but with a wide range up to a
maximum of 74%.

This form of use wear affects a much smaller
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proportion of the maximum length of the flake than does fine
edge chipping or steep invasive flaking.

From Table 4.12

it can be seen that use wear extends on average for 43% of the
maximum length on fine edge scrapers and for 47% of the length
on steep edge scrapers

(Table 4.10).

The surface of the flake on which the gloss occurs
was examined for each group.

In group 1, in which the gloss

developed only in a narrow band along the flake's margin, 43%
of the group shows gloss bands bifacially to an equal extent
on both surfaces.

On 27% the gloss is bifacial, but predomin

antly on the flake's dorsal surface, and on 19% bifacial gloss
is predominantly on the ventral surface.

On only

9% is the

gloss band on one surface alone.
In group 2 with the lunate pattern,

74% exhibit gloss

bifacially, but predominantly on the dorsal surface.

Only

6% show gloss bifacially, but more heavily on the ventral
surface.

Usually where gloss appears bifacially, a lunate

patch is found on one surface and only a thin band of gloss,
1 - 2mm deep, on the other surface along the same edge.

Gloss

occurs bifacially to an equal extent on both surfaces in only
11% of the flakes in this group, and unifacially on only 4%.
The morphology of the edges used is similar in both
groups, with up to two-thirds of the glossed edges being
straight, and a third concave, but usually only slightly so.
The nature of the gloss resembles the phytolith
polish described by Kamminga, which forms on stone tools used
to process silica rich plants such as palms, cereal grasses,
including rice, and bamboo

(Kamminga 1978:58-61).

Glover,

who has studied similarly glossed flakes and blades from
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excavations and surface collections in Timor, Sulawesi Selatan
and Seram, believes that the gloss results from the exploitation
of plants "...such as agave, pandanus, bamboo, rattan or palm
leaf for basket and mat making"

(Glover and Ellen 1980:239).

Bellwood has found similar glossed edge blades from his
excavation at Leang Tuwo Mane'e in the Talaud Islands (Bellwood
1976:263; in press), and other examples have been reported from
the Philippine Islands (Bevacqua 1972;
but without detailed descriptions.

Scheans et al 1970),

Glover's excavations have

dated the occurrence of silica glossed flakes in sites in
island Southeast Asia back to 7,000 B.P. in Timor (Glover
1971:167-69), to between 30,000 and 20,000 B.P. at Leang Burung
2 and to the "end of the Pleistocene" at Ulu Leang 1 (ibid
in press).

At the Timor sites and Ulu Leang 1 the glossed

flakes continued up to the most recent levels, dated 2,000 or
3,000 years ago.
At the site of Dimolit, on the coast of north-east
Luzon, Peterson (1974:148-50) described two patterns of
silica gloss (which he termed "sheen") on stone flakes, and
related them by replication experiments to specific functions.
One gloss pattern consisted of "patches, lines and streaks"
extending across the surface of the flake from the edge.

This,

he concluded, resulted from whittling, sawing and splitting
bamboo or rattan.

The other pattern formed a narrow band of

gloss running along the edge of the flake with a concentrated,
lunate patch based on the edge.

This form was not reproduced

by experiment, but was observed to resemble the sheen pattern
left on modern metal rice-harvesting knives after use.

These

knives are not sickles, but the small metal blades held between
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the fingers, which are commonly used for rice harvesting
throughout the Philippines, Indonesia and Malaysia.

Their

mode of use entails a different cutting movement against the
rice stalks from that of a curved sickle.

Peterson observed

that, after heavy use, the metal rice-harvesting knives
showed striations perpendicular to the edge, and comet-shaped
pits on the glossed surface.
It is interesting to note the range of dimensions
of the sheen on the Philippines metal knives recorded by
Peterson.

The length of the sheen extended from 1cm to 3cm

(10mm - 30mm), and the depth of the lunate patch ranged from
0.2cm to 2cm (2mm - 20mm).

On the opposite surface lay a

band of sheen extending several millimetres across the surface
from the edge.
By comparison, the Leang Burung 1 glossed flakes of
the lunate gloss pattern group have a length of gloss extend
ing 3mm - 24mm along the edge, and a depth of gloss extending
1mm - 5mm from the edge (Table 4.14).

On the opposite surface

the band of gloss was never more than 1mm or 2mm wide.

While

the dimensions of the Leang Burung 1 gloss pattern are cer
tainly smaller than than on the metal rice-harvesting knives,
the patterns are alike, suggesting perhaps a similar way of
using the stone tools in cutting stalks.
But Peterson found that gloss patterns alone pro
vided insufficient evidence to interpret precise function.
He attributed the function of a flake showing "...two faint
lines of sheen parallel to the edge" (ibid:153) to sawing or
cutting bamboo or rattan, on the evidence of patterning of
small fracture scars along the edge in addition to the sheen
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pattem.

His interpretations of the functions of glossed

flakes were supported by replication experiments in which dir
ections of surface striations and edge fractures associated
with gloss were fundamental evidence.
Very few striations, or trend lines, were observed
on the Leang Burung 1 tools, under relatively low magnification,
and the small edge fractures could not be associated conclus
ively with use of the tool or with the formation of gloss.

It

is not possible then, without more evidence and well controlled
experiments with local materials to attribute specific functions
to the Leang Burung 1 glossed flakes.

Nevertheless, the gloss

patterns do suggest light work associated with processing
thin stalked plants.

The sheen patterns resulting from

whittling or splitting bamboo or rattan, which Peterson found
in the Philippines, were not apparent in the Leang Burung 1
collection.
Distribution of flakes with both patterns of gloss was even
through all levels of Trenches A and B, horizontally as well
as vertically, and there were no apparent clusters

Scanning electron microsope analysis.

(fig.4.7).

A few of the glossed

flakes from Leang Burung 1 were examined by Dr J. Kamminga at
the Australian National University.

He confirmed that the

gloss resembled phytolith polish and that the examples seen
were similar to ones he had examined from Ulu Leang 1 in
London.

Under a low magnification binocular microscope

(up

to X80) he agreed that faint lines resembling striations were
visible on some specimens, but preferred to describe them as
trend lines".
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Following Dr Kamminga's visit, two glossed chert
flakes with well developed crescent shaped gloss patterns
were examined in a scanning electron microscope, one for
qualitative analysis of the components of the glossed and un
glossed surfaces, and the other for an examination of the
topography of the glossed surface.

The examination was

carried out at the Australian National University's Scanning
Electron Microscope facility by Mr J. Preston.
Qualitative analysis by the SEM could not detect any
difference in elements between the glossed and unglossed sur
faces.

Silica and calcium were the main elements on both

surfaces.
The second flake was gold coated to a thickness of
200 angstrom and then examined by electron scanning with
magnifications ranging from XI,150 to X3,700.
The unglossed surface appeared as uniformly rough
and undulating, without any patterning (Pi.4.4).
The glossed surface appeared as a deposit, a raised
surface on the stone flake.

Small curling flakes were seen

(PI.4.4) on the glossed surface indicating that the material
was a deposit, and there was an accumulation of material around
the edges of depressions (Pi.4.4).
Groups of parallel ridges appeared in different parts
of the gloss and they were examined with particular interest
to see whether they could be interpreted as indicators of the
direction of movement which the flake had followed through
the material which it was being used to process.

Controlled

simulation experiments have shown the relevance of this data
in attributing function to stone tools.

For example, use-
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striae formed parallel to the working edges of a flake were
experimentally found to result from a sawing motor-function
(Fedje 1979:184).
The groups of parallel ridges on the Leang Burung 1
flake appeared in short lines with trends forming varying
angles of direction in relation to the working edge.

Angles

ranged from 90° to the edge through more acute angles to lines
parallel to the edge (Pis.4.

to 4.

).

In one area on the

glossed surface the ridges criss-crossed each other (Pi.4.

).

The ridges were seen clearly to be not striations penetrating
the surface as scratches, but raised deposits on the surface.
If parallel ridge patterns could be accepted as
indicators of the direction of application of silica gloss
on the tool while it was in use, then the results of the SEM
scan show that the tool was manipulated in a number of direct
ions in relation to the material it was processing.

The motor

functions involved could be both sawing and slicing.
To gain further insight into the prehistoric functions
of tools with silica gloss, controlled experiments need to be
carried out with local vegetation and the results examined
by electron scanning.

Recent work by Anderson (1980) suggests

that plant species can be identified in the silicified cell
fragments and silica casts of plant cells contained in phytoliths deposited on stone flakes which have been used to process
plants.
of the

Anderson claims that phytoliths "can be diagnostic
plant cell in which they were formed and hence of the

plant itself.

Thus the discovery of phytoliths on prehistoric

tool edges offers possibilities of direct evidence for the
vegetal environment exploited by man, and for changes in it
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such as the passage to plant domestication"
phological

(ibid:185).

Mor

taxonomies of phytoliths from some modern plants

have already been established, and Anderson was able to
identify phytoliths found on prehistoric stone tools from
Europe and Australia to species of grasses and tropical and
temperate woody plants.
Objects resembling the phytoliths illustrated by
Anderson (1980:Pls.9, 10) were seen by SEM on the glossed sur
face of the Leang Burung 1 flake (Pi.4.

)f but they were

much smaller than Anderson's specimens.

Those illustrated by

Anderson are more than 20 jum while the Leang Burung 1 examples
were approximately 5 jjm in size.
It has not been possible to determine how the gloss
was formed on the Leang Burung 1 tool, but only to describe
its surface morphology.

Theories about the mechanism of

phytolith polish formation are still far from being in agree
ment (Hayden 1979:143-94).

Phytolith polish has been described

as a "polish build-up" with phytoliths firmly adhering to the
surface of the tool's working edge (Anderson 1980:185);

or

the product of a levelling mechanism causing "a chemical inter
action between opal contained in plants, water, and the contact
surfaces of the stone tool" (Kamminga 1979:154).

It is

clearly too early to attribute the function of use-glossed
flakes in Southeast Asian archaeological sites to working
either cereal grasses (e.g.

Peterson 1974) or palms, rattans

or bamboos.
MISCELLANEOUS TOOLS

(fig.4.15, Pi.4.

)

In addition to the six categories of tools and

Plate 4.7»

Miscellaneous tools from Leang Burung 1
1.
2.
3.
4.
3.

A point retouched on one margin at the tip only.
A blade with abrupt retouch on one margin.
A bimarginally retouched point, perhaps a drill
point.
A bladelet with one margin denticulated and the
other retouched abruptly.
A bimarginally denticulated point.

Numbers 1, 3 and 5 are also shown in fig. 4.9 as arte
fact numbers 239» 232 and 564 respectively. Numbers
2 and 4 are also shown in fig. 4.15 as artefact numbers
425 and 708.
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utilised flakes already described, there were a few artefacts
which did not fall into any of the categories and were too few
to warrant very detailed analysis.
The first group was limited to the upper levels of
Trench A.

It consists of abruptly trimmed flakes, shaped by

having both margins trimmed for more than 50% of their length
to form very narrow points from a broad base.

The shape of

the long narrow point suggests a function as a piercer or awl.
However, there is no wear on either surface to provide any
evidence of use.

There are two complete specimens and two with

snapped off points.

The complete artefacts are 32mm and 37mm

long, 11mm and 18mm wide and 3mm and 4mm thick.

(fig.4.15)

Abrupt retouch is also seen on the margins of 11
flakes which cannot be categorised as geometric microliths or
backed points as described on pages

41-2

above.

The retouch

occurs on one margin, on the dorsal surface in each case,
while the opposite margin is thin and on a few specimens fine
abrasions appear along this thin edge.

The backed margin is

usually straight and the thin margin more curved.

Nine cases

have almost parallel margins, with oblique distal ends which
have not been trimmed.

The artefacts range in length between

26mm and 38mm and occur predominantly in Trench A (fig.4.15).
Three artefacts, also from upper levels of Trench A,
showed notched edges, with well defined and minutely flaked
notches unifacially on the dorsal surface.

Two are on thick

broken flakes and one on a chunk, with the lengths ranging
from 19mm to 34mm.

The depth of the notch in each case is 2mm,

the maximum width of the notch at the edge of the flake is
between 6mm and 8mm, and the edge angle within the notch between
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60° and 70°.

These flakes are too thick for the artefacts to

be an early stage in the manufacture of Maros points (fig.
4.15) .
There are five miscellaneous denticulated blades.
Two are denticulated on both margins and have square untrimmed
distal ends.
Both are hollow based, resembling Maros points.
Perhaps they are partly made Maros points, although their
narrow widths in proportion to their lengths suggest that the
finished products would have differed markedly from the rest
of the group.
The remaining three denticulated artefacts are tiny,
slender blades with one margin denticulated unifacially to
form a point with the other margin, which has very small
abrupt unifacial retouch along 50% or less of its length from
the proximal end.

Lengths of the three artefacts range be

tween 13mm and 17mm, with breadths between 3mm and 5mm, and
thicknesses of 1mm and 2mm.
points.

One possible function is dart

All were found in the upper levels of Trench B (fig.

4.15) .
Four large water worn pebbles were excavated which
probably were carried onto the site from the nearby stream.
Some show light battering around the margins, suggesting use
as hammer stones.

The evidence is too slight to be conclusive,

because only one has a well developed anvil pit and heavy
battering around the margins.

The maximum dimensions of these

pebbles are between 85mm and 88mm and they are between 41mm
and 58mm thick.

Two smaller oval shaped pebbles were found,

one of which shows fresh bruising at either end, suggesting
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its use as a hammer.

It is 67mm long and 30mm thick.

There

is some evidence of bipolar flaking (to be discussed below,
Chapter 5) at Leang Burung 1, which would have made use of
hammers and anvil stones.

Other possible uses would include

processing nuts or other plant resources.
Finally, a large thick flake of basalt was found
which had been roughly flaked on the dorsal surface and has
steep flaking on the right-hand margin for about one-third
of its length.

The unretouched margin is steep.

is 127mm, breadth 45mm and thickness 29mm.

Its length

It is the largest

stone tool in the collection and resembles no other tool
found at Leang Burung 1.
In review, the stone tools excavated from Leang
Burung 1 are generally small, with points and microliths less
than 40mm in length and utilised flakes less than 80mm long.
Exceptions are the hammers and anvil and the large basalt used
flake.

The majority of tools were made on flakes showing few

signs of core preparation, although the presense of a small
V-shaped dorsal flake scar at the edge of the striking platform
on some specimens indicates that the edge of the platform on
the core had been straightened before the flake had been
detached.
Crushed striking platforms are common, suggesting
that flakes were struck by direct percussion (Crabtree 1972).
A few well formed blades, with straight, parallel margins
and dorsal ridges, were found among the utilised flakes, but
their rarity indicates that well controlled blade production
was not a feature of the local knapping skills.

More

information will be sought on this aspect in an examination of
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of the unmodified flakes and knapping waste to be discussed
below

(Chapter 5).
With the little evidence available so far, inferences

about the functions of the stone tools, and the occupants'
economy, at Leang Burung 1 must be largely conjectural.

Of

the microliths, the geometric microliths seemed intended for
use in composite hafted tools, while the backed points could
have been used in a similar fashion, or as hand-held small
knives.

The Maros points and miscellaneous points seem more

clearly to have been destined for use as projectile points,
but it is not known whether as arrow points or spear points.
However, Van Buren's discussion

(1974) of the multiple uses of

points in addition to arming wooden shafts

(p.64 above), coun

sels caution in assuming too readily that the presence of
trimmed points necessarily indicates an active hunting economy,
or prevalent warfare.

The strongest evidence in favour of

accepting the Maros points as projectile tips lies in the well
made hollowed base, an obvious aid to fixing the stone point
into a shaft.
The numbers of partly made and broken tools at the
site indicate that all the types of stone tools in the collect
ion were manufactured at the shelter.

As well, the stone

components of composite tools were probably replaced there
after breakage, as tool maintenance activities.
Of the remaining tool categories of utilised flakes,
the steep edge scrapers have been associated in the ethnographic
literature with woodworking

(p.67 above), and the fine edge

scrapers and glossed flakes probably reflect lighter work in
cutting,

slicing and shaving a variety of materials

(pp.71-2 above).
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Thus the stone tool assemblage at Leang Burung 1
reflects a variety of human activities -- tool manufacture
and maintenance, and the processing of plant materials for
food, tools or utensils.

Such a range of activities suggests

that Leang Burung 1 was used as a home base site by a group
of people carrying out diverse tasks for their daily survival,
rather than as a camp site visited by a small group of hunters
for brief shelter.
Analysis of the distribution of the tools revealed
two contrasts (fig.4.7). The first is the relative scarcity
of microliths in Trench B compared to Trench A.

The second is

the greater concentration of Maros points in Trench B and
their absence from Squares 1 and 2 of Trench A, lying within
the cave, although they were found through the deposit to
the surface of this trench in the squares outside the cave.
The C-14 date of Trench B (3420 ± 400 BP) is earlier
than that for Trench A (2820 ± 210 BP), so that it could be
concluded that microliths were a later technological develop
ment than Maros points.

But at Ulu Leang 1 Maros points

appear at about 4,600 BP and microliths by 6,000 BP (Presland
1979:16, 25).

Therefore, the use of both tools was well

established in the area before Leang Burung 1 was occupied, or
a substantial deposit was formed there.

However, given the

effects of local geomorrjjblical processes on cave deposits in
this area (discussed in Chapter 2, above), it would be
preferable to regard the Leang Burung 1 deposit as more or less
contemporary with the later phases of Ulu Leang 1.

Thus it is

difficult to demonstrate satisfactorily that there is a
chronological sequence in tool types at Leang Burung 1.

An
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alternative explanation is that the variation in distribution
of microliths and Maros points might reflect different activ
ity zones on the site.

For example, male activities involving

the manufacture and repair of hunting equipment possibly took
place outside the shelter.
While other artefacts remaining to be discussed are
a small collection of bone points and pottery, and an
examination of the unmodified flakes and cores will be discussed
in Chapter 5 to attempt to find any changes in time, one
conclusion is evident.

Analysis of the stone tools has not

revealed any well defined technological development at the
site, while economic activities remained similar through time.
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CHAPTER 5
LEANG BURUNG 1 - WASTE FLAKES AND CORES
METHODS OF ANALYSIS
Stone flakes and cores which did not show traces of
use were examined in search of additional information about the
stone working technology employed in the formation of the Leang
Burung 1 assemblage.

Recent studies by Pitts (1978:17-37) and

Pitts and Jacobi (1979:163-77) of the stone debitage in a num
ber of European and British assemblages from the Mesolithic
and Neolithic periods, have demonstrated that variations in the
dimensions of waste flakes were associated with changes in
tools and economies between phases of the Mesolithic and between
the Mesolithic and the Neolithic.

In Sulawesi, Presland (1980:

19-46) attempted to find chronological changes in knapping
technology reflected in variations in the dimensions of used
flakes and of negative flake scars on cores.

His data were

derived from the long term occupation deposits of Leang Burung
2 (ca. 31,000 - 15,000 BP) and Ulu Leang 1 (10,000 - 3,000 BP).
In spite of the long time period and the appearance of
radically new tools such as microliths and Maros points,
Presland concluded that "...the size and shape of the debitage
changed only marginally over the period of occupation of the
sites" (ibid:43).

Whether or not these new tools reflected

significant changes in culture or economy at the sites is
unknown, but clearly, such fundamental changes were not reflected
in the debitage.
The occupation deposit remaining at Leang Burung 1
covered a much shorter period of time according to the radio
carbon dates, probably spanning about 1,000 years between
3,800 BP and 2,600 BP.

In view of the long periods of time
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covered in the debitage studies of Pitts, Pitts and Jacobi
and Presland, and the results of Presland's study for the two
Maros sites situated so near to Leang Burung 1, it was de
cided that this type of analysis would not be appropriate for
the Leang Burung 1 debitage.

Instead, it seemed more product

ive, in terms of gaining some understanding of the stone work
ing technology at the site, to direct analysis towards
clarifying questions about the presence and quality of blade
making.

To attempt such clarification seemed relevant following

Bellwood's discussion (1976:263-4;

in press) of the distribut

ion and composition of flake/blade industries in the Philippines,
eastern Indonesia and Australia from about 7,000 BP.

Bellwood

suggests that "there may be a tendency for blade industries to
be Late Preceramic, while less elongated flake-tools become
more common during the Neolithic" (1976:264), in regions out
side Australia.

A similar technological transition was

proposed by Van Heekeren who suggested a shift from blade
predominance during the middle Toalean phase to flake predomin
ance in the late Toalean (van Heekeren 1972:113-5).

It is

possible that the Leang Burung 1 debitage could reflect this
transition.
Definitions.

In my analysis I have adopted Bellwood's criteria

for defining a blade, which he applied to the Leang Tuwo Mane'e
industry.

A blade was defined as "...an elongated flake with

length equal to or greater than twice the width, with parallel
sides, and with parallel ridges and scars down the dorsal
surface" (Bellwood 1976:262).

A flake was defined by the

presence of striking platform, or remnant platform, and bulb
of percussion, and was accepted for this analysis if it was
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apparently whole and unused.
Cores were defined as stone pieces displaying
negative flake scars and striking platforms from which flakes
had been struck.

Most cores had more than one platform, which

was also the case at Presland's two Maros sites.

His descrip

tion of core use in the two assemblages as "...a random flaking
wherever a platform was available" (Presland 1980:26) is also
applicable to the Leang Burung 1 cores.

Broken cores at

Leang Burung 1 were very common and were distinguished by the
presence of platforms and abruptly truncated negative flake
scars.
Measurements♦

Unmodified flakes and blades were measured to

0.1mm for length and blade thickness.

The length of a flake

was taken as the maximum dimension, and the breadth as the
maximum dimension at right angles to the length axis.

The

maximum dimension was adopted as the length rather than the
shortest distance from the striking platform to the opposite
margin, or a measurement from the striking platform along the
axis of percussion to the distal end, because of the asymmetric
shapes of many flakes.

Strongly curved flakes with the plat

form offset at one corner of a long margin were common, and
a measurement taken at right-angles to the platform across to
the opposite margin would have given the flake's shorter
dimension for the flake's length.

Breadth measurements were

not recorded for either flakes or blades.

Thickness was

recorded for blades only, on both whole and broken blades, as
a guide to estimating the degree of control used in striking
a blade.
Because of the quantity of artefacts to be measured
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and the fairly general nature of the information sought,

it

was decided not to record measurements for each individual
piece, but to grade them into four size categories, which are
set out in Table 5.1 below.

Distribution graphs for unmodif

ied flakes and blades are shown in fig.5.1.

ANALYSIS
A total of 1,558 unmodified flakes and blades was
recovered from both trenches, and of this total 195 are whole
blades, representing 12.5%.

Trench A produced 1,129 unmodif

ied flakes and blades, and Trench B produced 429.

In Trench

A, 14.1% of the 1,129 pieces are blades and in Trench B, 8.4%
of the 429 pieces are blades.

Of all the stone tools

described in the previous chapter,
whole or broken blades,

73 are on recognizable

66 coming from Trench A and 7 from

Trench B.
Dimensions of unmodified flakes and blades are set
out in Table 5.1.

Length is recorded as the only indication

of size.
TABLE 5.1

Leang Burung 1, Trenches A and B.
flakes and blades - Dimensions

Unmodified

Trench B

Trench A
Blades

Flakes

Length

Flakes

^ 15mm

113

(11.7%)

30mm

696

(71.8%)
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<4 5mm

141

(14.5%)

53 (33.3%)

88 (22.4%)

> 4 5mm

20

( 2.1%)

11 ( 6.9%)

14

Total

970

3 ( 1.9%)

20

( 5.1%)

(57.9%)

271

(69.0%)

159

Blades
-

17 (47.2%)
15

4 (11.1%)

( 3.6%)

393

36

Both whole and broken blades were measured for
thickness and the results are set out in Table 5.2.
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BLADES
TABLE 5.2

Leang Burung 1, Trenches A and B. Whole
broken unmodified blades - Thickness
Trench B

Trench A
Thickness
<2mm

52

7

<4mm

225

27

>4mm

82

18

359

52

Total

It was often not possible to tell whether retouched
artefacts were made on flakes or blades, and particularly so
with Maros points and microliths.

It would be misleading,

therefore, to add to the blade component of the assemblage
those cases where it was still possible to see that the orig
inal blank for the tool had been a blade.

The addition of

broken blades is also likely to give a misleading impression
of the proportion of blades in the assemblage, although the
incidence of broken blades can be seen in fig.5.1.
The percentage proportion of whole, unmodified blades
to the total collection of unmodified flakes and blades, then,
gives only a general indication of the relative significance
of blade manufacture in the stone working technology at Leang
Burung 1 about 3,000 years ago.

It appears that blades

constitute a very minor element in flake production, probably
less than 10%.

It should then be questioned whether or not

such blades were produced accidentally as longer flakes or
whether

they show evidence of intentional blade manufacture,

and, if so, is it possible to detect for what purpose.
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Evidence for the directed production of blades from
a core is to be found in the scars on distinctive blade cores
and in the negative scars on the blade itself, resulting from
preparation of the core before detachment of the blade.

Such

evidence is diagnostic of true blades, according to Bellwood's
definition (p. 90above).
Cores in the Leang Burung 1 assemblage will be
discussed below, but it is relevant to state here that no welldefined blade cores were found.

Only three cores have single

platforms and, of these three, only one shows a conical shape
indicating the successive detachment of tapering flakes from
around a prepared flat striking platform (Bellwood 1976:262;
in press;

Crabtree 1972:42-3)

(fig.5.2).

Although the flake

scars do not represent well-formed blades, the core is not
very large (24mm) and could be the last stage of a core used
to produce longer blades.

It suggests that a rudimentary

technique for blade production was present.
Blades with parallel dorsal ridges are present in the
assemblage, but they are few, while single dorsal ridges are
more common.

Lateral margins on flakes twice as long as they

are wide and with single dorsal ridges are generally parallel,
sometimes tapering to a point and sometimes with blunter
distal ends.

Also present are curved blades with parts of

cortex attached, resembling decortication blades (Crabtree
1972:45).
Many blade striking platforms show small triangular
flake scars at the platform edge, indicating the removal of
these small flakes from the core's platform before the blade/
flake was detached.

Present in the debitage are very small
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pointed flakes which could have been pointed protuberances on
the core platform edge between flake scars.

Crushing from

impact on blade platforms is quite common, suggesting a hard
hammer percussion (ibid:44).
The evidence described so far, and the presence of
a very few well formed blades, suggest that a knowledge of
blade production techniques existed at Leang Burung 1, but was
not developed to a very high level.

It is not obviously

apparent what specific need the blades would have served which
could have stimulated their production.

From fig.5.1 it can

be seen that blades occur through all levels in both trenches,
although they are more numerous in Trench A.

They do not co

vary with the incidence of a particular tool type, although it
might be expected that there would be some co-variance with
microliths.

But the dorsal ridge patterns on the microliths

do not show that blades were consistently favoured for microlith manufacture (Chapter 4).

The small difference in the

percentage incidence of unmodified blades to flakes between
Trench A (14.1%) and Trench B (8.4%), which had very few micro
liths, also does not suggest any firm association between blades
and microliths.

Similarly, blades did not seem to be associated

with the manufacture of Maros points.
The only retouched tools which show any association
with blades are the points which have been trimmed at the tip
only, for less than 25% of the margin.

Twelve out of sixteen

of these points had been formed on blades.

Otherwise, blades

appear to have been used in the same manner as those flakes
which have sharp, straight margins and show use wear in the
forms of fine chipping and edge gloss.

96

FLAKES

Unmodified flakes in the collection are variable in

shape and those which are pointed did not appear to have been
produced by any preliminary core preparation.

While they

could have served as stone points, there is no evidence to
suggest that either they had been used or were designed for
this purpose, or that their shape was other than fortuitous.
The position of striking platforms is variable,
sometimes occurring towards the centre of the proximal end, and
frequently is offset to one side, producing asymmetrically
struck flakes.

Crushing of platforms is common and many of the

smaller thin and curved flakes with curving platforms fit the
description of "secondary multiple flakes" proposed by Jelinek
et al (1971:198-200).

Such flakes were thought to result from

use of a blunt hammerstone.

Other smaller flakes show evidence

of crushing at both proximal and distal ends, suggesting that
they were struck by bipolar percussion.
In both trenches the assemblage is characterised by
the prevalence of small flakes, with the great majority being
less than 30mm long, although blades less than 15mm long are
rare.

Most blades are between 2mm and 4mm thick, with a tendency

towards increasing thickness rather than thinness.

The small

number of very thin blades suggests that fine, well-controlled
blade making was not a feature of Leang Burung 1 technology.
There does not seem to be any variation in the size or quality
of blades produced when comparing the results for the two
trenches, so that no variation in technology over time has
been demonstrated.

This conclusion, therefore, agrees with

that reached by Presland in his study.

97
CORES

(fig.5.2)
There are 42 pieces of chert which can be identified

as cores or fragments of cores in the Leang Burung 1 assemblage.
Many other chunks of chert showing negative flake scars could
also have been broken cores, but lacked well defined striking
platforms associated with the scars.

Therefore, the small

number of cores recorded probably gives an inadequate account
of the use of cores at the site.

Bipolar cores are present,

showing crushing at both ends and negative flake scars which
suggest that the core had been rested on a hard surface at one
end and struck with a hammer at the other.
Of the total of 42 cores examined, 23 were classif
ied as unbroken.

Of these, 15 are bipolar cores,

platform and only 3 are single platform cores.
(19) were classed as broken.

5 are multi

The remainder

Of the single platform cores,

only one shows any evidence of a directed flaking technique,
and was described above on p.94.

The non-bipolar cores

suggest a technique of random or opportunistic flaking wherever
a suitable surface appears on the stone nodule.
Dimensions.

The maximum dimension, expressed as length, was

recorded on the non-bipolar cores, and length and thickness
for the more tabular shaped bipolar cores.

It was assumed that

most nodules, which had been well flaked, were probably dis
carded near the end of their potential productiveness.

A

record of their size, then, would give some indication of the
extent to which core reduction proceeded and enable comparisons
of the non-bipolar

(maximum length) and bipolar cores

length and thickness) .

(maximum

Figure 5» 2 .

Cores and blades from Leang Burung 1
a-b.
c-d.
e-h.

Single platform cores,
Bipolar cores,
Blades.
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TABLE 5.3

Leang Burung 1, Trenches A and B.
Dimensions
Non-bipolar cores N = 27
Length (mm)

Cores -

Bipolar cores N = 15
Length (mm) Thickness

Mean

31. 9

29.4

9. 3

S.d.

6.5

6.2

3.7

Range

22 - 46

19 - 42

4 - 17

Dimensions of both types of core are similar and the
results suggest that nodules were reduced to an almost uniform
size.

There was no variation in core sizes between Trenches

A and B, and the smallness of the sample from Trench B (6 bi
polar and 8 non-bipolar cores) did not warrant separate
consideration.
The uniformly small size of the cores and the presence
of bipolar percussion suggest that nodules were used to pro
duce flakes for as long as mechanically possible.

In partic

ular, the use of bipolar percussion on an isotropic material
such as chert, has been shown to be a productive method of
obtaining large numbers of small sharp flakes from small
nodules (e.g. White 1968).

The evidence suggests a need for

economy in the use of stone resources by the occupants of
Leang Burung 1.
It is not known how readily available were sources
of chert to the site, since the bed of the nearby stream now
appears to contain cobbles of volcanic material only.

Unsuccess

ful searches for the sources of the Maros cherts were made by
Glover (1976:26), who noted that some of the Ulu Leang 1 cores
showed remnants of water-worn cortex.

Van Heekeren (cited by

Glover ibid) and Macknight (pers.comm.) have reported finding
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chert pebbles in the stream bed below Karassak shelter, a
site about 20kms distant.

It is possible, however, that the

Maros limestones contain chert nodules, but none have been
found so far.
FLAKED STONE WASTE

The remainder of the debitage -- chips,

chunks, broken flakes and blades -- was examined for assoc
iations with the material analysed so far.

It was graded

according to size in the same way as the unmodified flakes and
blades, and examined for clues of origin, such as the size and
cortex of nodules which might have supplied cores.

Table 5.4

sets out the dimensions of this flaked waste material.
TABLE 5.4

Leang Burung 1, Trenches A and B.
waste - Dimensions
Trench A

Flaked

Trench B

Length
< 15mm

1090 (18.6%)

256 (11.5%)

< 30mm

4070 (69.4%)

1546 (69.2%)

^4 5mm

649 (11.1%)

390 (17.5%)

^ 60mm

43 ( 0.7%)

37 ( 1.7%)

> 60mm

10 ( 0.2%)

6 ( 0.3%)

Total

5862

2235

In both trenches the greatest proportion of waste
material falls within the size range between 15mm and 30mm,
which was also the case for the unmodified flakes and blades
(Table 5.1).

The collection of debris is characterized by the

smallness of most of the material.

There are comparatively

few large fragments and some have remnants of water worn cortex.
The evidence suggests that the nodules brought to the site
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were not large -- probably no larger than could be carried
comfortably in the hand —

and that they were worked intensively

at the site, until the cores could be productive no longer.
In addition to the chert debitage, there are fragments
of water rolled volcanic pebbles in the assemblage, which could
have been taken from the nearby stream.

In Trench A there are

81 fragments and 10 whole unmodified pebbles, while in Trench
B there are 138 fragments and 7 whole pebbles.

Such pebbles

could have been used for hammer stones, although, as noted
above (Chapter 4), very few stones show evidence of use as
hammers.

The material is not suitable for producing useful

flakes.
In review, analysis of the Leang Burung 1 unmodified
flakes, cores and flaked stone waste suggests a stone working
technology chiefly directed to the production of small tools.
Simple direct percussion on the Maros cherts provided large
numbers of flakes with sharp edges suitable for a variety of
cutting, slicing and scraping tasks, without requiring any
further modification.

Otherwise, the small flakes readily

supplied blanks to form the points and microliths which were
the dominant retouched tool types.

The small proportion of

blades (approximately 10%) in the assemblage and the scarcity
of well made blades also indicate that skilful knapping was
not at a premium, although a knowledge of the essentials of
blade making was present.

The lack of blades may have reflected

the nature of the Maros cherts, which are very fossiliferous
and so possibly unsuitable to sustain the direction of force
through the stone necessary to produce thin, regular blades.
Also, a study of the flakes which had been used or retouched
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did not demonstrate any clear requirement for blades rather
than flakes.
There are no variations in size or content of the
waste material between Trenches A and B, nor is there a shift
apparent from blade to flake production.

The data from this

site, then, neither support nor negate van Heekeren's proposed
sequence from blade to flake predominance between the Middle
and Upper Toalean.

Possibly it falls entirely within the

Upper Toalean phase, and is contemporary with the flake pre
dominant industries of the Neolithic, as described by Bellwood
(p. 90 above).
The small size and comparatively low numbers of cores,
together with the incidence of bipolar percussion, suggest
that economy in the use of stone resources was an important
technological consideration.

It suggests there was a scarcity

of suitable raw material readily available to the site.
However, the prevalence of water worn cortex on many of the
pieces indicates stream pebbles as a source of chert nodules.
This raises the possibility that the size of available pebbles,
as much as their quantities and proximity, was a factor govern
ing the methods of flake production and the nature of the
products.
Although water worn volcanic pebbles were available
in quantity, there is no evidence that they were used other
than as hammers.

There is no evidence for flaking of pebbles

to make core tools, resembling Hoabinhian pebble tools, nor
was edge grinding used on either volcanics or chert.
stone tools of any kind are entirely lacking.

Large
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CHAPTER 6
LEANG BURUNG 1
I.

-

POTTERY AND BONE TOOLS

POTTERY

METHODS OF ANALYSIS
Potsherds were sorted into four groups -- rim sherds;
body sherds with decoration;
ating the shape of the pot;

body sherds with evidence indic
and featureless body sherds.

Attempts were made to match compatible rim sherds, but in general
the pottery was far too fragmented to attempt to reconstruct
a complete pot.

As far as possible, information was sought on

the shapes of the pots and methods of manufacture.

All measure

ments were made by calipers to the nearest millimetre.
Definitions.

Terms used to describe parts of pots such as rim,

lip, carination, angle of inclination are illustrated diagrammatically in fig.6.1.
Burnish is a dull polish produced on the surface of
the pot before firing.

It is usually caused by vigorous

rubbing with a small stone, or other hard object, while the
clay is semi-dry ("leather-hard"). A direct rim is a contin
uation of the wall of the pot to the lip without change of
direction (fig.6.1).

Paddle and anvil technique is a method to

strengthen and shape the walls of a pot after construction by
beating the outer surface with a flat "paddle", while support
ing the inner surface by holding a small round object ("anvil")
against the inner wall at the point of percussion.

A vessel

of restricted shape has a diameter at the mouth less than the
widest part of the body.

Slip is a liquid clay paste sometimes

applied to the surface of the pot before firing.

Temper is

relatively coarse material, such as sand or crushed potsherds,
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Everted
Angle of inclination

- Carination

Section and profile of a vessel wall
*As used by Bellwood 1976: 250«

Direct rim —

vessel

Figure 6,1

restricted

globular shape

Diagr&matic explanation of terms used in
describing and measuring pottery
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mixed with the clay to strengthen it.

It is also known as

"grog" or "filler".
ANALYSIS

Pottery sherds at Leang Burung 1 were concentrated
in the zone excavated by Trench A and occurred through all
levels of Trench A, with very few sherds on the lower slope
in Trench B (fig.6.2).

In Trench B, only eight sherds were

collected, but they came from levels as deep as lm below the
surface in undisturbed deposit.

This was approximately 40cm

above the level which returned a C-14 date of 3420 ± 400 BP
(ANU - 390)

(Chapter 3, p.31).

Three fragments of glazed ware

were found in the top spits of Trench A.

On two, the glaze

is a grey-green celeadon and the third has a brown glaze.
All three appear to be remnants of comparatively recent Chinese
trade ceramics.
Sherds are generally very small and it was not
possible to reconstruct a complete pot.

Sherd thickness varies

between 2mm and 16mm, and the range of thickness in the pottery
is uniform throughout the trench.

Pottery fabric is nearly

always coarse, containing a gritty sand temper.

No evidence

was found to show whether the pots had been slab built,
moulded or coiled, but the occurrence of a few thin, curved
body sherds, 3mm - 5mm thick, suggests that thinner walled
globular shaped pots were being made which would have required
a paddle and anvil technique for final shaping.

Many sherds

show a dark inner core within the pottery fabric which graded
between shades of red and brown on the surface.
fire-clouding also occur quite commonly.

Areas of

Such colour variations

in the fabric's cross-section and on the surface probably

963 s h e r d s
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resulted from incomplete oxidation of carbonaceous clays
during firing.

This suggests a relatively elementary level of

ceramic technology with low temperatures, and an inadequate
control of draft and timing during firing of the pots (Shepard
1968:104-6).

Shepard has pointed out that constructed perman

ent kilns were rarely used by pre-wheel potters who usually
fired their pots in a pit or surrounded by fuel in an above
ground open fire (ibid:75).

The village potters of East Timor

described by Glover (1968) still fire their paddle and anvil
built pots in the centre of an above ground fire, surrounded
and covered by fuel of dung cakes and wood.
is

The firing time

short, not much more than 15 minutes and temperatures

reach

approximately 900°C.
The use of such firing methods, without kilns, was

inferred by Harris in his analysis of the Batu Ejaya ceramics
(Harris 1979:11), and the appearance of the Leang Burung 1
pottery indicates that firing methods in the Maros region were
similar.
Twenty-five rim sherds were recovered.

The majority

came from vessels of restricted shape with everted rims and
round, thickened lips.
simple rounding.

A few are direct rims finished with

All rim sherds recovered are illustrated

in figs.6.3 - 6.7, except where separate rim sherds fitted
together to form a complete rim (fig.6.8).

Correct orientation

of individual rim sherds could not always be determined with
certainty for illustration.
It was possible to reconstruct only one complete rim,
for which the sherds came from separated levels.

They were

found in spit 3 of Squares 5 and 8, and spit 5 of Square 8, the
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squares being adjacent to each other at the western end of
Trench A.

The vertical distance between the levels was

approximately 30cms.

The external diameter of the orifice

from the outer edges of the lips was 16.8cms and the internal
diameter was 13cm.
110°.

The angle of inclination was approximately

The small portions of body still attached to the rim

are not slipped and are 4mm thick (fig.6.8).
Little can be deduced about the shape of the pots
beyond some evidence for rounded, globular shapes, a shape
which seems to be ubiquitous through time and space in
Southeast Asia.

Only one sherd with a carination was found.

It is 5mm thick and has a red slipped surface.

Food rings,

pedestals, handles, lids, or more complex additions were not
found, although they are common in nearby burial caves
(Mulvaney and Soejono 1970a). As these latter appear to be
relatively late forms, this may indicate the relative antiquity
of the excavated sherds.
Decoration.

Red slip, often burnished, is the most commonly

occurring form of decoration.

It appears on rim sherds and

on body sherds, which tend to be thinner than unslipped body
sherds.

Red slip occurs on sherds at all levels in Trench A

from the surface down to spit 22 in Square 3.
The only decorative pattern found is a series of
small stamped concentric circles between bands of short, broken,
incised zig-zag lines occurring on three sherds (Pi.6.1).
They are slightly curved, brown body sherds, approximately 4mm
thick, of finer texture and comparatively well fired.

Two of

the decorated sherds fit together, although one was found in
spit 13 of Square 3, and the other in spit 4 of Square 5, a
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Plate 6 j .

Decorated potsherds from Lean- Burung 1
These two decorated
were excavated from
of Square 5» Trench
locations in Trench

potsherds fitted together, but
spit 13 of Square 3 and spit 4
A. The distance separating their
A is shown in fig. 3.2.

The sherd on the left is from Square 5 (Mulvaney and
Soejono 1970b:32).
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distance of two metres horizontally between them and 70cm
vertically (Mulvaney and Soejono 1970:171)

(fig.3.2).

A

third sherd of similar fabric thickness and colour carries
a similar band of incised, short, broken zig-zag lines, and
could well have come from the same pot.

It was found in spit

2 of Square 8.
Another case reflecting a similar degree of separation
involved the sherds of a pot of very coarse, grey fabric.

Its

thick rim sherd has a pattern on the external surface of the
vessel which was probably utilitarian rather than decorative.
The thickened rim curves slightly inwards and the top is flat
with squared edges.

A horizontal incised line runs approx

imately 30mm below the externally thickened rim and is
interrupted by a perforation 5mm in diameter (fig.6 . 7 ).
location of this rim sherd was in [_8j 4.

The

In [3j 13 were found

two small fragments of similar fabric with an incised line
interrupted by a perforation 5mm in diameter, which fitted
together, and it seems highly probable that they came from the
same vessel as the grey rim sherds in

[Ö]

4.

The distance of

displacement of these sherds, then, equals that of the decor
ated sherds with the stamped circle and zig-zag line pattern
from Q

4 and [T] 13.
The discovery of these matching but separated

sherds raises again doubts about the stability of the Leang
Burung 1 deposit.

It is curious that the only decorated sherds

in the site come from two vessels the fragments of which have
followed parallel courses through the deposit.

Squares 5 and

8 are adjacent to one another at the western end of the trench.
Square 3 lies against the cliff face below the edge of the
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cave floor (fig.3.2).

In Chapter 3 it was concluded that the

section stratigraphy showed the deposit in Squares 5 and 8 to
be disturbed down to approximately spit 6 in Square 5, and
spit 4 in Square 8, just over a metre below the surface.

In

Square 3, it is difficult to define the lower limits of the
zone of disturbance, but it does not appear to extend beyond
one metre below the surface where a lens of rubble lies across
the square.

Although some degree of subsidence might have

occurred into the crevice at the base of Square 3, it was
concluded that no clear evidence for such post-deposition move
ment, such as the warping of layers, can be seen in the section
stratigraphy.

Similarly, there was no stratigraphic evidence

for pit digging in Square 3 which might have redistributed
artefacts downslope.

There is nothing in the uniform distrib

ution of stone artefacts through these squares of the deposit
(Chapter 4) in Trench A to suggest radical disturbance.
It is difficult to account satisfactorily for the
separation of matching sherds at Leang Burung 1, and, following
the publication of the preliminary

reports by Mulvaney and

Soejono (1970a and b), the site has been considered to be very
seriously disturbed (e.g. Marschall 1974:76).

Glover (1979)

has described potent forces of disturbance in the Maros
environment, but evidence for the operation of these forces
is not clearly apparent in the Leang Burung 1 stratigraphy
(Chapter 3).

The presence of the rubble lens, interpreted as

rock-fall, should seal the underlying deposits and does not show
marked warping.
Interpretations of the Leang Burung 1 deposit have
usually assumed that the deposit was formed more or less uniformly
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from a base in Trench B (with the earlier C-14 date) upwards
through Trench A to the cave.

But the massiveness of the

rock-fall against the cliff, below the cave mouth, suggests
the possibility that the deposit could have developed unevenly
over the rocks.

The material could have been deposited

simultaneously from the area of Square 4 in Trench A towards
Trench B and backwards into a deeper depression between the
rocks in Square 3 of Trench A (fig.3.2).

The zone of fine

brown sand beneath the shell midden (fig.3.2) suggests the
base of the midden could have followed this direction.

The

same type of material was then being deposited simultaneously
in both zones at different levels.

Separation of fitting

pottery sherds could have resulted from uneven deposition
rather than post-deposition disturbance.
Since the linking Trench C established that Trenches
A and B were excavated through a homogeneous deposit, without
any marked hiatus between the two zones, the C-14 dates can
still be taken as a valid reflection of the development of the
deposit through time.

That is, the material in Trench B can

still be considered as pre-dating most of Trench A, and pottery
and microliths therefore post-date the appearance of Maros
points at this site.

But it would not be valid to assume that

the Trench A deposit accumulated evenly between the rock-fall
across Squares 3 to 8, nor to base inferences about technol
ogical sequences through time within Trench A .on such an
assumption.
Parallels.

The Leang Burung 1 pottery shares several features

with other prehistoric pottery, from Ulu Leang and Batu

Ejaya

in Sulawesi Selatan and from the site of Leang Tuwo Mane'e
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in the Talaud Islands.

These features include coarse,

inadequately fired clay fabrics;
everted and direct rims;

globular shapes;

thickened,

and the use of red slip, often

burnished, for surface decoration.

In general, the pottery

resembles the "globular cooking pots" (Glover 1976:125) of
the Ulu Leang 1 occupation deposit (rather than the jar burial
assemblage in the cave of Ulu Leang 2 above it);

or the plain

pottery, of "simple household type", found at Leang Tuwo Mane'e
in the site's Neolithic phase, dated between 4,000 and 2,000
BP (Bellwood, 1976:260-6).

More complex forms such as "ring

feet, tripods, lids, handles, or spouts"

(ibid:264), which

were found commonly in jar burial assemblages dating from the
first millennium A.D., were absent from Leang Burung 1 as
they were from Leang Tuwo Mane'e.

The Leang Burung 1 assemblage

seems to fit the pottery complex described by Bellwood (ibid)
as "extending through the greater part of Island Southeast
Asia from 3,000 BC to perhaps 1,000 BC".

The C-14 date of

2,800 ± 200 BP from Trench A places Leang Burung 1 pottery
late in the proposed sequence.
The fact that only one decorative stamped and incised
pattern was found at Leang Burung 1 limits opportunities to
make useful comparisons with other decorated ware in the region.
The technique of application and elements in the design occur
on decorated pottery in the region from the Tabon Pottery
Complex (Fox 1970), from the Talaud Islands (Bellwood 1976),
and from Batu

Ejaya (Harris 1979), Ulu Leang 2 (Glover 1976)

and Kalumpang (van Heekeren 1972) in Sulawesi, but the decor
ative pattern has not been found duplicated completely at any
of these sites.

Nor does it contain the diagnostic features

of the Kalanay complex (Solheim 1964).
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Fragments of Chinese glazed wares in the surface
levels of Leang Burung 1 indicate that the shelter had been
used during more recent ceramic phases of the last millennium,
but it is very probable that the bulk of the evidence has
been removed in the metre or so of deposit dug away by local
farmers and pottery dealers.

What remains is a record of the

pre-Metal Age earthenwares, before the development of decorated
burial jars.
II

BONE TOOLS

(fig.6.9)

In addition to stone and pottery artefacts, a small
collection of 26 polished bone points were excavated at Leang
Burung 1.

Seven came from Trench A and 19 from Trench B.

Nearly all the points are broken, with snap breaks across one
end, so it is not possible to define them unambiguously as
unipoints or broken bipoints.

They have only been classified

as complete unipoints when the base tapers thinly and has not
been snapped, or if some of the original bone formation has
been retained unmodified as a base.

From their remaining

symmetry, most of the snapped off points appear to be nearly
complete, and it is possible that they were unipoints with
accidentally truncated bases.

Lengths were therefore recorded

for these points, but not for two which had been snapped
close to the point.

Lengths for the four clearly complete

unipoints are 25mm for two, 27mm for a third and 40mm for the
fourth.

Lengths for the 20 possible broken unipoints range

from 9mm to 46mm, with 11 falling between 20mm and 26mm.
26 points are between 2mm and 5mm thick, with 17 measuring
3mm in thickness.

All

Figure 6.9»

Bone points from Leang Burung 1
a-*c.
d-f.

Points of cylindrical shape.
Points with upper and lower flattened surfaces.

Ill
In the earlier archaeological descriptions of the
Toalean sites such points were called "Muduk" points (van
Heekeren 1972:106-113, 152), because of their resemblance to
similar bone points (muduks) found in Australia.

According

to van Heekeren, bone points were usually found in the upper
Toalean levels.
In Australia, muduks can be both bipoints and uni
points (McCarthy 1976:86-9), and it is believed they were used
as spear points or in combinations of point and barb.

They

ranged in size from 3cm to 15cm, with some regional variants
on the Cape York coasts up to 25cm long.

Single pointed muduks

were found in spearheads in a coastal rock-shelter in south
eastern Australia, while bipointed muduks as small as 1.5cm
were found in spears from coastal Cape York.

The occupation

deposits in which they have been found date from 4,000 years
ago, and their use has been recorded in the recent past.

From

McCarthy's description, bipoints and unipoints appear to serve
similar functions, and there seems little justification for
attempting to separate them typologically.

Overall size appears

to be a better indication of functional or cultural variability.
The Leang Burung 1 bone points are much smaller than their
Australian analogues described by McCarthy, and, since nothing
is known of their function, it is probably misleading to
describe them as "muduks".
Bone spatulas, which van Heekeren (1972) described
at the other Toalean sites of Sulawesi Selatan, and which
resembled the spatulas of the Sampung bone industry of eastern
Java, were not found at Leang Burung 1.
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CHAPTER 7
BATU EJAYA AND PANGANREANG TUDEA
Near the south coast of Sulawesi Selatan are found
the archaeologically significant sites of Batu Ejaya and
Panganreang Tudea, which attracted the interest of the Joint
Australian-Indonesian Expedition in 1969 because of the results
of Dutch research there thirty years previously.

The rock

shelters are located at an altitude of approximately 250 - 275m
above sea level on the southern slopes of the volcano of
Mt Lompobatang, and are about 10 km inland from the coast
(fig.1.2).

The caves are not limestone, but are formed within

a basalt peak.

Situated within a few hundred metres of Batu

Ejaya, Panganreang Tudea, the larger cave, measures approximately
10m long and 4 - 5m wide and appeared the most promising
(Mulvaney and Soejono 1970a:166-8)

(Pis. 7.1, 7.2).

The significance of this region for Indonesian
archaeological research and the reasons for the 1969 Joint
Expedition's interest in these two sites are explained in the
published preliminary reports (ibid 1970a and b). According
to H.R. van Heekeren (1949:92-4; 1972:112-5), excavations
conducted at Batu Ejaya and Panganreang Tudea by van Stein
Callenfels in 1937, yielded substantial collections of stone,
bone and shell artefacts and pottery.

Finds from the latter

site subsequently formed the basis of Callenfels' two-stage
cultural sequence for the Toalean (van Stein Callenfels 1938),
later amended by van Heekeren and discussed below (p.132).
Callenfels died in 1938 and no detailed report of the excavations
was ever published.

In the late 1940s, van Heekeren analysed

the Panganreang Tudea finds remaining in the Museum Pusat,

112 A

Plate 7.1«

Batu Ejaya - a general view of the cave, 1969

wbtfim

112 B

Plate 7*2«

Panganreang Tudea - a general view, 1969
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Jakarta, and was assisted by Callenfels' field notes, maps and
photographs

(van Heekeren 1949:93; 1972:113).

These records

are available no longer, and are presumed lost.

The only

public report by van Stein Callenfels of his work at Batu Ejaya
and Panganreang Tudea was a lecture presented in Jakarta and
which was later published in summary form by A.N.J. Th. a van
der Hoop (van Stein Callenfels 1938).

Callenfels claimed to

have found substantial, stratified cultural deposits in both
the caves, and van Heekeren has provided lists, based on
Callenfels' records, of the most important finds (van Heekeren
1949:93-4).

The finds from Batu Ejaya now appear to be lost

and were not included in van der Hoop's 1941 catalogue of the
prehistorical collections in the Royal Batavia Society's
Museum (van der Hoop 1941), now the Museum Pusat.
Therefore, the 1969 Expedition aimed to conduct
systematic and well recorded trial excavations at Panganreang
Tudea and Batu Ejaya to recover data which might have survived
the previous explorations.

It was hoped, for example, to

find intact stratified deposits, as well as samples for radio
carbon dating.
I

BATU EJAYA

BATU EJAYA 2
Initial inspection at Panganreang Tudea showed that
the deposit had been removed entirely by van Stein Callenfels,
leaving only unstratified artefacts, missed or rejected by
the previous excavators, eroding from the soil fill (Mulvaney
and Soejono 1970a:166).

Attention then turned to Batu Ejaya,

where two caves were excavated (fig.7.1).
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a

B.E. 2

10 w

B.E. l

Figure 7 .1 . Batu B.iaya site plan (after Basuki»s drawing of 1 2/8/69)
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The first, and larger,

(Batu Ejaya 1) was the cave

excavated by Callenfels, while the second (Batu Ejaya 2) was
a small overhang 10m south of the main cave.

In this second

shelter the deposit was not more than 40cm deep.

The excav

ation, carried out by I.C. and E.A. Glover, returned very few
finds, but they included 10 geometric microliths and a few
pottery sherds decorated with impressed circles, linear grooves
and area shell edge impressions.

The discovery of three coins

dated 179?6, 18072 and 1816 in spits 1 - 3

and the "modern"

C-14 date (ANU - 393) returned for charcoal sampled from spit
4 near the deposit's base proved the shelter to be too disturbed
to merit any further investigation (ibid:167-8) .
BATU EJAYA 1
Batu Ejaya 1 had also been affected by disturbance,
mainly resulting from previous excavation and rock-falls.

The

floor measured 10m X 8m and was covered by rock-fall over most
of its surface.

A trench measuring 6m X lm (Trench A) was

dug across the front of the shelter, but still encountered
considerable rock-fall (Pi.7.3).

Later, the discovery of a

photograph of van Stein Callenfels' trench published by his
biographer, Swanenberg,

(1951:Pi.28), revealed that the 1969

excavation partly coincided with van Stein Callenfels' trench
at the southern end within the cave (Pi. 7.4).

Early in the

1969 excavation it became apparent that the work was proceeding
through Callenfels' trench infill, but it was noted that some
of the best decorated sherds came from this fill (Mulvaney
and Soejono 1970a:166).

Evidently Callenfels' methods of

artefact collection were as selective here as at Panganreang

114 A

The southern end of Trench A, within the cave

11*t B

Plate 7 . 4 .

Batu Ejaya 1 - the southern end of van Stein Callenfels'
t r e n c h t excavated in 1937 (Swanenberg i951: p i . 28 ).
C omparison of the boulders at the end of Callenfels'
trench shown here with those at the southern end of
the 1969 trench (Plate 114 A)»confirms that the 1969
excavation of Trench A commenced in the area already
excavated by Callenfels in 1937.

115

Tudea.
STRATIGRAPHY
In 1969, the last three squares (Squares 4 - 6) at
the northern end of Trench A were dug outside the cave overhang,
and were considered to be beyond Callenfels' activities.
Fig. 7.2 illustrating the section stratigraphy of the western
wall, shows the zones of disturbance in the upper levels and
the degree that rock-fall limited the area excavated.

At the

base of spit 8 in Square 6, approximately 105cm below the
surface, the area of the square had been reduced to lm X 0.5m
by rock-fall, and the northern end of the square was blocked
by a large rock extending from the top of the trench to the
base (Pi.7.5).

It was, therefore, decided to extend the

western side of Squares 5 and 6 by 1 metre.

This western

extension of lm X 2m was designated Trench B (N.15/7/69).

The

extension removed the excavation away from the zones of
previous disturbance, and Trench B was then excavated to a
depth of approximately 1.55m at the northern end (fig.7.3,
PI. 7.6) .
In the summary section notes on Trench A (N.18/7/69),
Squares 1 - 3

were considered to be definitely disturbed.

Square 3 is on the drip-line.

It can be seen from fig.7.2

that the deposit in these squares is shallow, and that the
edge of Callenfels' trench appears in the dark depression in
Square 2.

The top layer of black sandy soil which covers the

trench to a maximum depth of 38cm in Square 5 was thought to
be a

"post-Callenfels" deposit (N .18/7/69), possibly wash

from Callenfels' eroding spoil heap.

It contained a few arte-
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Pichte 7*5»

Batu Ejaya 1 , Trench A - West wall section
Viewed towards the northern end, showing the quantity
of rock-fall.

115 c

Plate 7.6.

Batu Ejaya 1

- Trenches A and B

Trench B is the small westward extension of Trench A.
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facts.

At the level of spit 5, in Squares 4 - 6 ,

approximately

30cm below the surface, clay appeared which varied little
through the section to the bottom of the trench (N.18/7/69),
although the section drawing shows a transition zone (fig.7.2)
of paler clay.

The excavation notes record that this layer

was the first to appear undisturbed (N.14/7/69).
Evidence for the undisturbed nature of the deposit
at this depth in the area beyond the cave overhang was found
during the excavation of Trench B .
Square 6 (4 0cm - 60cm

Between spits 5 and 7 in

below the surface), and just below the

interface of the upper black soil and lower clay zones (fig.
7.3, Pi.7.7), fragments of a large pot were found apparently
in situ, where the pot had been broken (Pi.7.8).

A charcoal

sample was collected from beneath the pot (70cm - 75cm below
the surface), which acted as a seal to the underlying charcoal
and artefacts in spit 7 (N.19/7/69).

It was this sample which

returned a C-14 estimation of 920 ± 275 BP (ANU - 392).

By

spit 10 in this square, the incidence of stone artefacts was
considerably less, as shown in Table 7.5 below, and there was
no pottery.

Below this level, approximately lm below the

surface, the deposit was sterile of all artefacts.

Cultural

deposits in the undisturbed squares of Trenches A and B, then,
appear to have been no more than 60cm thick.
Acceptance of this stratum as a substantially intact
deposit depends on a knowledge of known disturbance agents.
On present evidence, the cave lacks signs of massive removal
of material from the cave floor for agricultural fertilizer,
as happened in the Maros limestone caves.

No observations

were recorded of higher level remnant deposits.

Since the cave

116 A

Key
a - black soil
c - red/brovm clay
P - broken pot
X - C-14 sample dated 920

-

275 B.P. (ANU-392)

rock
rock fragments

Figure 7 »3«

Batu Ejaya 1, Trench B - West vail section
(after Basuki’s drawing of 7 / 8 /6 9 )

116 B

Plate 7*7»

Batu Ejaya 1, Trench B - West wall section
A gradual transition from black soil to paler clay
occurs kO cm below the surface. Just below this
transition zone a large broken pot was found, apparently
undisturbed.
Charcoal collected from immediately
beneath the pot fragments returned a C-14 date of
920 - 275 B.P. (ANU-392).

116 C

Plate 7• 8 .

Batu Ejaya 1 , Trench B

—

in. situ pottery

Apparently undisturbed fragments of the large broken
pot found in Trench B, 40 — 60 cm. below the surface,
which was referred to in the note for Plate 7.7.
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is in a basalt formation, not limestone, the active karst
processes which caused solutional undermining and slumping of
cave deposits in some Maros caves are not present at Batu Ejaya.
Most tellingly, it was observed (Mulvaney and Soejono 1970a:166)
that the cave floor level as it appears on Callenfels' photo
graph taken in 1937 (Swanenberg 1951:P1.28) was similar to the
level seen 32 years later in 1969.

Apart from Callenfels'

excavation, then, the cave appears to have been subject to no
more than the usual disturbances caused by continued human
visits, such as scuffage, trampling and 'pot-holing'.

Evidence

for the last should appear in the section stratigraphy.
The area outside the cave would be open to the
effects of tropical rain downpours, possibly causing erosion
if the deposits were not consolidated.

But erosion at the

edge of the cave floor was probably prevented by boulders
beyond the limit of Trench B (Pi.7.6).

The nature of the soils

matrix would also assist in consolidating the artefact deposit.
The clays containing the artefacts seem to have been fairly
heavy , as entries in the field note-book refer to the stick
iness of the clays after rain had fallen on the open trench
(N.13/7/69).

Stability of chert artefacts within the clays,

during prolonged waterlogging, is suggested by the white,
chalky, desilicified condition of many pieces of chert found
in the deposit.

Glover (1976:20) has described similar

effects of waterlogged soils on cherts among the Ulu Leang 1
cherts excavated from the deep, wet levels of the site.

Within

the clay zone, then, the deposit appears to have been stable
for some time, and no contrary evidence is seen in the section
diagram to show warping of layers or erosion.

Indeed, long-
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term stability of the deposits even within the cave is suggest
ed by van Heekeren's (1972:112) description of Ma compact
layer of potsherds between 18 and 40cm below ground-level",
encountered during Callenfels' excavations.

After Callenfels,

it is probable that the only remnants of this stable deposit
were found in the clay zones of Squares 4 - 6 ,

Trenches A and

B, excavated in 1969.
The fact that the artefacts did not continue for
more than 25cm below spit 7, which returned the C-14 estimated
age of 920 ± 275 BP (ANU - 392), and began to dwindle markedly
in numbers soon after spit 7, suggests that occupation probably
did not occur before the early centuries of the first
millennium A .D .

This would make the site more than 1,000 years

more recent than the dated deposits of Leang Burung 1.
STONE ARTEFACT ANALYSIS
Artefact analysis was confined to the undisturbed
zones of Squares 4 - 6 of Trench A and Squares 5 - 6 of Trench
B.

As can be seen from the section diagram (fig.7.2) of

Trench A, spit 6 in Square 4 generally correlated in depth
with spit 5 in Square 5 and spit 4 in Square 6.

Artefacts

were therefore analysed from these spits downwards, and the
two trenches considered together.
Of the 2,231 stone artefacts collected from these
levels of Batu Ejaya 1, 103 were tools (whole and broken)
representing 5% of the total.

The remaining 95% were unmodif

ied flakes, cores and other knapping debris.
classed in four groups —

Tools were

miscellaneous points, steep edge

scrapers, fine edge scrapers, glossed flakes.

The percentage

119

incidence of whole tools in each group,

for both trenches,

is shown in Table 7.1.

TABLE 7.1

Batu Ejaya 1. Whole tools - % incidence of
N = 92
tool types

Miscellaneous points

(45)

49%

Steep edge scrapers

(35)

38%

Fine edge scrapers

( 3)

2%

Glossed flakes

(10)

11%

M ISCELLANEOUS POINTS

(fig.7.4, PI.7)

No points with well shaped hollowed bases, comparable
to the Maros points, were found.

Most of the points have plain,

untrimmed striking platforms as their base, although on 7 the
platform is absent, possibly snapped away during or after
manufacture.

On two points the butt had been thinned bifacially,

resulting in a slight hollow,

less than 1mm deep.

Particular

patterns of retouch do not recur sufficiently consistently on
any group of points to form a sub-group, and the points have
been therefore classed as miscellaneous.

Their dimensions are

set out in Table 7.2.

TABLE 7.2

Batu Ejaya 1.
N = 45
Length

Mean
S .d .
Range

(mm)

Miscellaneous points - Dimensions

Breadth

(mm)

Thickness

(mm)

Tip
angle

26.9

15.2

4.0

55.5

6.7

4.5

1. 2

10.1

8-26

2 - 7

18 - 44

(°)

28 - 78

9

32

f777frt

Figure 7.4.

Fiscellane_oug_points from Batu E^ava 1

i19 B

Flate 7.9•

Miscellaneous points from Batu £ jaya 1
1. A bimarginal denticulate point, worked uni facially.
2. A denticulate point, worked unifacially on one
rr,arg in only.
3. A narrow tipped point, worked unifacially on one
margin at the tip only - perhaps a drill point.
These three points are also shown in fig. 7.^. as
artefact numbers 3 2 , 39 and 9 respectively.
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Denticulation was the most favoured method of shap
ing points at Batu Ejaya 1.

A majority of 37

{ 8 2 %)-

of the

small group of 45 points have denticulated margins, and in
only 3 cases is the denticulation combined with steep trimming.
The other eight points (18%) were shaped by steep trimming
alone.

Usually only one margin was worked, although 10 (22%)

had been worked bimarginally.

Retouch had been applied uni-

directionally, from the ventral face to the dorsal, on 39
points (87%), while the remainder had been trimmed bifacially
or on the ventral surface alone.

Retouch was frequently

applied asymmetrically on one margin for about a third of the
length of the margin from the tip.

The points appear as

obliquely truncated flakes or blades, or asymmetric points
(fig.7.4) .
Where points have been formed with denticulated
margins, the denticulation is usually very fine, with 20 points
(54%) having a ratio of 1 tooth:2mm of margin, 9 points (24%)
a ratio of 1 : 1mm and on 4 (11%) points, denticulation is
coarser, with a ratio of 1 : 3mm.
The points appear to have been made on well-formed,
regular flakes, which in some cases could have been blades.
On 29 points (65%), there is a single dorsal ridge running the
length of the point, and 11 (24%) show two dorsal ridges
converging to meet at or near the point's tip.

There is

some evidence of edge straightening on striking platforms,
indicating that flakes used to make points were not struck at
random.
In symmetry, 40% of the Batu Ejaya 1 points have
their points of maximum breadth occurring within the first
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quarter of the total length of the artefact from the base,
and on 56%, the point occurs within the second quarter, or just
below the middle.
The miscellaneous points described above are the only
retouched artefacts found at Batu Ejaya 1.

Of the types of

retouched stone tools found at other Toalean sites, there are
no geometric microliths represented here, only one or two
points which could be classed as backed, no points which have
been trimmed at the tip only and no Maros points with deeply
hollowed bases.

The absence of geometric microliths and

backed points at this site is curious, since both types occur
in the Panganreang Tudea shelter and ten geometric microliths
were excavated from Batu Ejaya 2 (Mulvaney and Soejono 1970a:
167) .
Since Batu Ejaya 1 is the most recent of all the
dated Toalean sites, it is possible that the absence of micro
liths here reflects a significant technological change in time.
A parallel case occurs in Australian technological sequences
with the disappearance of microliths from the record possibly
only as recently as 300 years ago (Mulvaney 1975:289-90).
SCRAPERS (fig.7.5)
The same criteria were used to define scrapers at
Batu Ejaya 1 as at Leang Burung 1 (Chapter 4, p.65).

Steep

step-flaking is the most common form of use wear on scrapers
at Batu Ejaya 1.

Thirty-five steep edge scrapers were collect

ed from the undisturbed levels of Squares 4 - 6 in Trenches
A and B.

On several pieces more than one margin had been used,

giving a total of 49 working edges.

Dimensions of the Batu

Figure 7»5«

Scrapers from Batu Ejaya 1
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Ejaya scrapers are shown in Table 7.3.

TABLE 7.3

Batu Ejaya 1.
N = 35
Length

Steep edge scrapers - Dimensions

(mm)

Breadth

(mm)

Thickness

Mean

36.3

19.7

8.4

S.d.

7.6

5.5

3.4

Range

8-34

24 - 49

(mm)

4-16

Attributes of the steep edge scrapers' working edges
are shown in Table 7.4 below.

TABLE 7.4

Batu Ejaya 1. Steep edge scrapers - working
edge characteristics
N = 49 edges
Maximum
edge angle

Minimum
edge angle

Length of
edge used
(mm)

Length of
edge used:
maximum length(%)

Mean

84.5

78. 9

19.5

54

S.d.

7.4

7.1

5.3

14

Range

72 - 100

65 - 90

9-37

29 - 86

Comparison of the Batu Ejaya 1 scrapers and the Leang
Burung 1 scrapers

(Table 4.9) shows the Batu Ejaya 1 specimens

tend to be slightly shorter and thinner.
Use wear on the Batu Ejaya scrapers does not extend
for more than 5mm from the edge and is most commonly on 2mm 3mm deep.

The spline angles, where measureable, of the flakes

used as scrapers ranged from 22° to 85°.

They could not be

termed high backed or domed scrapers, which is also reflected
in the thickness values, relative to length and breadth.
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Scraper edges were almost equally divided between
concave (43%) and straight (47%), with the remainder convex or
sinuous.

A few with concavely worked edges on two margins

suggested they might have been broken drills, but the stepflaking is quite heavy (e.g. nos. 81-84)

(fig.7.5).

On two

steep edge scrapers a notch had been formed which was deeper
and more constricted than a wider concave edge.
Most scrapers show unifacial wear, with 63% showing
wear on the ventral face only and 35% on the dorsal.
There were only three fine edge scrapers found in the
squares analysed.
GLOSSED FLAKES
Only 11 pieces with silica gloss were collected from
the undisturbed zone and their gloss patterns vary from those
already described at Leang Burung 1 (Chapter 4).

Nearly all

the Batu Ejaya 1 specimens display gloss in streaks extending
across the surface of the flake and often on the dorsal ridges.
The gloss occurs predominantly on the dorsal surfaces on half
of the flakes, and on the rest is distributed equally bifacially
or on the ventral face only.

About a third show small concen

trations at the edge of the flake, approximately 5mm deep and
3mm - 8mm wide, while half show a thin band about 1mm along
the edge.
The pattern of streaks resembles that reported by
Glover on specimens from Timor and Leang Burung 2 (1980: in
press, and by Peterson from N.E. Luzon (1974:148-51).

On the

basis of his experiments, Peterson attributes this pattern
to whittling bamboo or rattan, but Glover's brief experimentation

124

with bamboo working did not permit him to support Peterson's
conclusions.

Glover suggests only that the patterns result

from working silica rich materials, such as palm leaves.
Intersite variations in gloss patterns will be discussed in
more detail below.
HAMMERS TONES
Three water worn pebbles of volcanic material were
found.

One has a flake removed from one end.

Two show batter

ing around the margins, and one has an anvil pit on one surface.
Their appearance suggests functions as hammer and anvil stones.
WASTE FLAKES AND CORES (fig.7.6)
A total of 2,075 pieces of flaked debitage and 51
cores were excavated from the undisturbed levels of Trenches A
and B at Batu Ejaya 1.

Since the collection was fairly small,

no attempt was made to examine unmodified flakes and blades
separately from other debitage, although a count was kept of
the number of whole and broken blades found.
about 60.

They numbered

The debitage was sorted into the same size categories

used in the analysis of the Leang Burung 1 material (Chapter 5).
Cores were measured for their maximum length and thickness, and
the number of striking platforms noted.

Table 7.5 shows the

relative density of tools, flaked waste and cores in the
undisturbed levels of Batu Ejaya 1.
It can be seen from Table 7.5 how the stone artefacts
clustered in a fairly narrow band 60cm - lm below the surface.
There is also a fairly rapid dwindling in artefact numbers
below the layers containing greatest concentrations, supporting
observations during the excavation that the few flakes found

A

b
a

9
\

■

■

■ ■

- Striking platform

Figure

Cores from Batu Ejaya 1
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Single platform core
Bipolar core
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in the lowest levels were amongst rock-fall and could have been
lodged there as the result of scuffage from above (N.20/7/69).
It suggests that occupation in this zone of the cave area pro
bably did not occur very much earlier than the C-14 date of
920 ± 270 B.P. obtained from the spit 7 in Trench B, approxim
ately 70cm below the surface.
Dimensions (maximum length only of the flaked waste
material, but not cores, are set out in Table 7.6.

TABLE 7.6

Batu Ejaya 1.
N = 2074

E

- Dimensions

Length
^ 15mm

197

^ 30mm

1430

(68.95%)

^ 45mm

381

(18.37%)

60mm

62

( 2.99%)

> 60mm

4

( 0.19%)

( 9.5% )

2074
Dimensions of flaked debris from this Batu Ejaya 1
collection are comparable to those from Leang Burung 1 (Tables
5.1, 5.4).

The majority fall within the range of 15mm - 30mm,

with the second largest group within the range of 30mm - 45mm.
The absence of large numbers of very small flakes suggests
that the local stone technology did not require the application
of fine retouch to many tools, or the removal of tiny flakes
in such tasks as edge straightening in core preparation.

The

mean lengths of the two main tool types at Batu Ejaya 1 were
27 ± 7mm

for points (Table 7.2), and 36 ± 8mm for steep edge
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scrapers
49mm.

(Table 7.3), with ranges for both between 18mm and

Task needs, then,

seemed to require the production of

small to medium sized flakes between 15mm and 50mm in length.
About 60 small blades

(between 15mm and 45mm long)

were among the debitage, and, with broken blades, represented
about 3% of the total.

Most had only single dorsal ridges,

as did a number of pointed flakes.

The level of skill in blade

production appeared to be very similar to that at Leang Burung 1.

CORES

(fig.7.6)
Batu Ejaya 1 artefacts were notable for the greater

number of unbroken cores recovered, compared with Leang Burung
1.

Nearly all are of chert and some show blade scars and

are conical shaped, with single platforms.

Only two possible

bipolar cores were recovered from the undisturbed levels.
Dimensions of the non-bipolar cores are shown in Table 7.7.

TABLE 7.7

Batu Ejaya 1.
N = 49
Length

(mm)

Non-bipolar cores - Dimensions
Thickness

Mean

38.7

24. 7

S.d.

8.2

7.9

Range

26 - 51

(mm)

11 - 54

Most cores are multiplatform (81.6%) and had been
reduced to rounded nodules which had apparently been flaked
opportunistically.

This resembles the core reduction methods

seen at Leang Burung 1 (Chapter 4) and Ulu Leang 1 (Presland
1980:26).

The Batu Ejaya 1 cores, however, tended to be

larger than those at Leang Burung 1, where the mean length was
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31.9mm (Table 5.3).
No preference for varying raw material through time
was observed.

The chert used at the site ranged in colour

from mid to dark brown/greys to a pale cream/yellow.

The very

dark, black cherts used at Leang Burung 1 did not occur in the
Batu Ejaya 1 deposit.

The cores do not reflect any consistent

preference for one type of chert or another through the depth
of the deposit, although it was suggested during excavation
that the paler yellow cherts tended to occur mainly in the
lower levels (N.15/7/69).
The two bipolar cores were 22mm - 25mm long and 5mm 9mm thick.

The much smaller number of bipolar cores and the

greater number of unbroken cores at Batu Ejaya 1 suggest that
the same economy in using available chert resources was not
required here as at Leang Burung 1.

Chert may have been more

readily available at Batu Ejaya 1, or the need for stone tools
less intense.

The implications of this latter possibility

will be discussed in more detail below, in a comparative
review of the sites studied

(Chapter 8).

Stone technology at Batu Ejaya 1 appears to have
centred on the production of denticulated points and the use
of unretouched flakes for tasks which produced steep, stepflaked edges or phytolith polish.
are absent.

Maros points and microliths

On some of the trimmed points, abrupt marginal

trimming tends to merge with denticulate retouch, where the
teeth have become rounded or their sharpness is dulled in
coarse grained volcanic material (e.g. no.49, BE 1/B/ [Ü] 4) ,
and the points then resemble asymmetric backed points.

But
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examination of the retouch shows that flakes usually have not
been removed contiguously, which is a criterion of backing
retouch in this analysis (Chapter 4).

True backing retouch

remains rare on the artefacts at Batu Ejaya 1.

Also very scarce

are utilized flakes with finely chipped working edges.
BONE TOOLS
Finally, bone tools are noticeably absent from the
1969 excavation collection, although van Heekeren includes 10
bone points and a bone spatula among van Stein Callenfels'
finds (van Heekeren 1949:93).

In 1969 it was noted that bone

was found plentifully in the overlying black sand layers
(N.14/7/69), but in Squares 5 and 6 the brown gravelly clays
tended to be deficient in bone.

Later, bone fragments were

found lying at lower levels (Square 4 spit 6 and Square 5
spit 6, 60cm below the surface), associated with many flakes
and little pottery (N.15/7/69).

Further excavation reinforced

the earlier impression that bone was not abundant in the
undisturbed zone of the trench.
It is possible that soil acidity and leaching had
led to rapid deterioration of bone in these squares outside the
cave overhang.

The results of Munsell colour and pH analysis

for Trench B, Square 6, are as follows:
Batu Ejaya 1, Trench B, Square 6 - Soil analysis
(N.20/7/69) ‘
Depth from surface Soil type
Munsell soil colour
£H
10YR 2/2-2/1, wet
18cm
dark sandy
5

TABLE 7.8

40cm

greyish
transition
to red clay

7.5 YR 3/2, wet

5

70cm

stony red
clay

5 YR 3/3

6
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It can be seen that the soil tends to slight acidity,
but not sufficiently so to destroy all bone and charcoal in
the deposit.

Since bone was abundant in the top sandy layers

which were thought to be wash from Callenfels' spoil heap
(N.14/7/69), it is possible that bone was deposited within the
cave shelter, rather than outside, and that Callenfels'
excavations were concentrated in this area.

The absence of

bone tools, then, from the 1969 excavation could equally reflect
variations in prehistoric use of areas of the cave, discontin
uation of the use of bone tools, or post-deposition loss of
organic matter through leaching or soil acidity.
POTTERY
Batu Ejaya 1 was rich in potsherds.

Analysis of the

pottery finds has been carried out by T .A . Harris and reported
separately (Harris 1979) .

The pottery appears to share some

elements of manufacture, shape and decoration with pottery
from the Philippines Kalanay sites, Kalumpang (Central Sulawesi),
Timor and the Talaud Islands, but does not duplicate any of
these collections completely (ibid:92-6).
CONCLUSION
From the archaeological evidence it can be concluded
that stone was knapped at Batu Ejaya 1, projectile points
manufactured and tasks performed with unretouched stone flakes
which resulted in heavily step-flaked edges on the flakes.
As suggested in Chapter 4, the tasks were probably associated
with woodworking, such as shaping shafts for hunting weapons,
or digging sticks.

Flakes with finely chipped edges, which

could have resulted from cutting or slicing tasks, are very rare
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and glossed flakes are comparatively few.

Possible explanations

for the scarcity of these two tool types will be explored
below (Chapter 8), but there is sufficient evidence so far to
conclude that the site was used by hunters, if not as a home
base, then as a temporary camp.

There are no large deposits

of faunal remains, such as the Brotia perfecta shells at the
Maros sites, to suggest that the cave was a focus for special
ised resource exploitation.

Hooijer's faunal list for the

site includes Phalanger, Babirusa, Sus celebensis and Anoa
guarlesi, suggesting generalised hunting (Hooijer 1950:146).
That Batu Ejaya had a singificance in addition to its
association with hunting and gathering subsistence is indicated
by the pottery deposits.

This significance has been discussed

by Harris (1979:81-2) who found that, although some of the
fragments of the badly shattered pottery vessels bore similar
ities to human bone containers used in the Talaud Islands and
the Philippines as a burial ritual, no human remains were found
by Hooijer among the faunal collection excavated by Callenfels
in 1937.

Therefore, the cave did not appear to have been used

for jar burials.

A possible explanation for the presence of

such substantial pottery deposits is to be found in Callenfels'
report (1938) that non-Muslim rites were performed in the cave
by the local people, which involved the shattering of earthen
ware vessels.

Harris believes that such a practice could

account for the badly fragmented condition of the pottery found
at the Batu Ejaya cave.
II

PANGANREANG TUDEA
Selected finds from van Stein Callenfels' 1937 excav-
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ation of this shelter now form a collection of several thous
and pieces in the Museum Pusat, Jakarta.

In the years follow

ing World War II the collection was examined by van Heekeren
who described it in summary as "...typical Toalean with its
barbed stone tools but also geometric microliths in abundance
(triangular points chipped along one of the long sides, and
minutely chipped trapezes and battered back crescents)"
Heekeren 1972:113).

(van

Van Heekeren also listed bone and shell

points, as well as serrated stone tools, stone scrapers and
blade knives.

Potsherds (13 pieces) and a bronze fish hook

were found in the top layers.

It was this collection which

formed the basis of van Heekeren*s proposed cultural sequence
for the Toalean, assisted by van Stein Callenfels' field note
book and maps (ibid:113-4).
Following his excavation, Callenfels proposed a twostage sequence with an earlier phase (Lower Toalean) marked
by tanged stone tools, succeeded by a more recent (Upper
Toalean) phase indicated by winged and serrated stone points
and bone points (ibid:113;

Callenfels 1938).

Van Heekeren

divided the Toalean into three phases.
His Toalean I, or Upper Toalean, contained barbed
stone "arrowheads",

(some hollow based or "winged"), bone

points, shell scrapers and some potsherds.

Toalean II, or

Middle Toalean, included blades (some with marginal retouch),
rounded base arrowheads, and geometric microliths.

The

Toalean III, or Lower Toalean, consisted of larger and cruder
flakes, notched flake tools and tanged blades.
His evidence for this chronological arrangement is
not presented and it must be assumed that it lay in van Stein
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Callenfels' notes, which are no longer available.

In the

Museum Pusat's records of the collection some entries have
the notation "laag A", or "B", "C" or "D" against box numbers,
but there is no indication of whether the layers referred to
true stratigraphic units.
The collection was also examined briefly in 1969 by
Mulvaney, Macknight and Glover (Mulvaney and Soejono 1970a:
168-9), who found that Callenfels' field records had been
lost in the intervening twenty years since van Heekeren had
used them.

Doubts were expressed about the completeness of

the collection (which included about 5,500 primary flakes),
since only a third of the potsherds listed by van Heekeren
(1949:93) now remained, and the quantity of artefacts seen
eroding from Callenfels' excavation fill at Panganreang Tudea
suggested the Museum's collection was but a selected sample.
The members of the 1969 Joint Expedition also did not find that
the notation to items in the collection contributed to an under
standing of the site's stratigraphy or to a validation of van
Heekeren's proposed Toalean cultural sequence.
STONE ARTEFACT ANALYSIS
Although the Museum Pusat's collection from Pangan
reang Tudea should now be regarded as only the equivalent of
a partial surface collection, a metrical examination of its
artefacts could present a fuller account of one of the few
stone tool collections surviving from the many excavations made
in Sulawesi Selatan between 1930 and 1950, which were mostly
unreported and the finds lost (van Heekeren 1972:109-18).
an examination should also have value for a definition of

Such
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regional differences within what appears to be a distinctive
archaeological culture.
The artefacts examined in the Museum Pusat in this
present study comprised microliths, miscellaneous points,
scrapers, glossed flakes and a few cores.

Also included were

the implements in the Museum's display cases which had been
illustrated by van Heekeren (1972:115, fig.24).

The tanged

tools described by Callenfels and illustrated by van Heekeren
(ibid) were considered to be more likely the products of chance
flaking of primary flakes than of intentional retouch (Mulvaney
and Soejono 1970a:169).
Not all the tools in the present Panganreang Tudea
collection in the Museum Pusat were examined for this analysis.
A random selection of unbroken tools was made, which, for the
larger groups was in the ratio of 1:4.

The quantity of each

tool type analysed in the following tables cannot be seen as
representing known proportions of that particular type in the
collection.

The aim of the analysis was only to define

attributes of recognizable tool types and to gain some under
standing of the local stone technology.
MICROLITHS (fig.7.8, Pi.7)
Dimensions of backed tools from Panganreang Tudea,
separated into geometric microliths and backed points, are
shown in Table 7.9 below.
Once again it was not possible to discriminate between
geometric microliths and backed points among the 55 backed
tools on the basis of using the L:B ratio = 2 as a sorting
device (Chapter 4).

It can be seen from fig.7.7 that when the
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FREQUENCY

L:B RATIO

Figure 7 »7«

Length:breadth ratios for a sample of microliths from
Panganreang Tudea

£2

- Geometric microliths

Mb

Figure 7 >8.

B

Kicroliths from Fanganreang Tudea in the collections
of the Museum Pusat, Jakarta.
a - i, backed points; j - m, geometric microliths.
Backed margins are represented schematically.

134 C

Plate 7»10»

Microliths from Panganreang Tudea
Photographed in the Museum Pusat, Jakarta,
August 1979. The scale = 5 cm.
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TABLE 7.9

Panganreang Tudea .

Microliths

-

Dimensions
Length:
breadth ratio

Length
(mm)

Breadth
(mm)

Mean

22.8

10.6

2.2

S .d.

2.8

1. 8

0.5

Geometric microliths N = 17

16 - 28

Range

8-15

1.6 - 3.5

Backed points N = 38
Mean

24.6

12.0

2.1

S .d.

5.1

2.2

0.3

16 - 39

Range

8-17

1.4 - 2.9

length:breadth ratios of the 55 backed tools are graphed a
unimodal curve results, with a median value of 2 .

Therefore,

the method used to discriminate between geometric microliths
and backed points in the Leang Burung 1 collection by computing
the differences in tip angles was used again here.

The 38

backed points showed a mean difference between base and tip
angles of 64.2° ± 13.7°, with the difference ranging between
38° and 93°.

The 17 geometric microliths showed a mean differ

ence between the tip angles of 6.8° ± 5.6°, with the difference
ranging between 1° and 24°.

From Table 7.9 it can be seen

that the means of the length:breadth ratios for both groups
are almost identical.
Table 7.10 compares the dimensions of all microliths
for the three Toalean sites for which this data is now avail
able.

The data for

Ulu Leang 1 is derived from Presland's

histogram (1979:22, fig.10), and excludes Maros points.
Table 7.10 shows that the microliths from Ulu Leang
1 tended to be longer and more slender than those from Leang

136

Leang Burung 1 , Ulu Leang 1, Panganreang Tudea
Microliths
Dimensions

TABLE 7.10

Leang Burung 1
N - 103

Ulu Leang 1
N = 106

Panganreang 1
N = 55

Length (mm)
Mean

22.9

27.9

24.1

S .d.

4.7

7.8

4.6

Range

13 - 38

14 - 49

16 - 39

L :B ratio
Mean

2.0

2.7

2.1

S .d.

0.4

0.6

0.4

Range

1.2 - 3

Burung 1 and Panganreang Tudea.

1.4 - 4.4

1.4 - 3.5

Presland reported a decrease

of up to 25% in the lengths of the microliths in the upper
layers (dating to about 3,500 B.P.) of Ulu Leang 1 compared
with the microliths in the lower layers, dating from about
6,000 B.P.

(1979:23).

The majority of the Panganreang Tudea

microliths were 3mm to 4mm thick, as were those at Leang
Burung 1 (Chapter 4).
The non-metrical attributes examined were the dorsal
ridge pattern, the direction of the application of retouch and
the treatment of the butts on backed points.
Dorsal ridge pattern.

Of the 55 Panganreang Tudea microliths

examined, 16 (29%) showed single dorsal ridges, while 14 (26%)
had no ridges at all.

Of the remainder, only 6 (11%) had

parallel ridges, while 8 (15%) had two ridges converging to a
tip.

Three had ridges forming no particular pattern.

From

these results, it does not appear that microlith manufacture
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was necessarily dependent on blade production.

Similar results

were obtained at Leang Burung 1, where 33% of 177 backed tools
showed single dorsal ridges and 3% had parallel ridges

(Chapter

4) .
Direction of retouch.

On 71% of the Panganreang Tudea microliths

retouch was applied to the dorsal surface directed from the
ventral face.

On 22% of the tools it was applied bifacially,

and on the remaining cases retouch was applied to the ventral
surface from the dorsal, or it was not possible to tell from
which face it was directed.

Unifacial retouch appeared more

commonly on this sample of Panganreang Tudea microliths than
on the Leang Burung 1 specimens which showed retouch directed
from the ventral to the dorsal surface on 55%, and bifacial
retouch on 39%

(Chapter 4).

Butt retouch.

Trimming extended around the butt on 14 (36%)

of the 38 backed points examined.

At Leang Burung 1, 13% of

the backed points in Trench A have retouched butts, and re
touch occurred on 6 of the 7 backed points found in the slightly
older deposit in Trench B.
backed points

Abrupt retouch on the butts of all

(64) was reported by Presland

(1979:20)

in the

Ulu Leang assemblage, where these points comprised approximately
25% of all backed tools

Use w e a r .

(ibid:47,

49-50, Tables 1, 5-7).

Some of the geometric microliths from Panganreang

Tudea displayed in Case 8 in the Prehistory Room of the Museum
Pusat have finely serrated chords, which are probably the re
sult of use wear.
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MISCELLANEOUS POINTS (fig.7.9, Pi.7)
Other types of points in the collection had been
formed by plain flaking, or by denticulation.

Both types

were numerous and a group of 117 were selected at random by
taking every third or fourth unbroken point from packets of
points which had been sorted from the collection at some pre
vious time.

The total of 117 also included points from display

Case 8.
Marginal retouch.

Of the 117 points selected, 70 (60%) were

formed by plain flaking, 29 (25%) by denticulation only and
18 (15%) by both plain flaking and denticulation.

Thus

denticulation appeared on 40% of the total number of points
examined.
By comparison, 32% of the miscellaneous points
collected at Leang Burung 1 showed denticulation, and threequarters of these combined denticulation with other trimming.
If the Maros point collection which included denticulated
margins were added, then the percentage incidence of this type
of edge trimming increases to 52% at Leang Burung 1 (Chapter 4).
At Batu Ejaya 1, 82% of the 45 miscellaneous points
excavated from the undisturbed zone were denticulated, and, of
these, denticulation was combined with plain trimming on only
8% (p.120 above).
The form of denticulation on the Panganreang Tudea
points tended to be fine.

The majority of denticulated

margins examined had teeth in the ratio of 1 tooth:2mm margin
(57%), while 32% were finer, with ratios of 1:1mm.
denticulation with ratios of 1:3mm were seen on 11%.

Coarser
The same

a,b

-

bimarginally trimmed points, perhaps drills

c-f

-

bimarginally trimmed points, flaked unifacially

g-k

-

bimarginally trimmed points, flaked bifacially

1-q

-

denticulated points; on 1
margins have been trimmed
invasive flaking than the
points a-k; point o has a
than 2 mm deep.

and m the non-denticulated
by more acute angled,
marginal flaking on the
hollowed base, but less

Marginal flaking is represented schematically.

Figure 7*9.

Miscellaneous points from Panganreang Tudea in
the collection of the Museum Pusat, Jakarta

138 A

138 B

Plate 7*11.

Miscellaneous points from Panganreang Tudea
Photographed in the Museum Pusat, Jakarta, in
August 1979. Scale = 5 cm.
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degrees of fineness were found on denticulated margins at
Leang Burung 1 (Chapter 4) and Batu Ejaya 1 (p.120 above).
Points which had been formed without denticulation
had been very finely flaked along one or both margins.

The

trimming was not as steeply abrupt as on backed points and
was always confined close to the margins.

It did not resemble

the invasive surface flaking which occurs on Australian Pirri
points.

On 18% of these points the fine flaking also extended

around the butt of the point (fig.7.9).
Base.

In van Heekeren's Toalean sequence, based on the Pangan-

reang Tudea collection, "barbed stone arrowheads, many of them
winged at the base" (1972:113), were characteristic of the
latest Toalean phase.

A particular search was therefore made

for these winged points in order to compare them with the
Maros points already described (Chapter 4).

Of the 117 mis

cellaneous points selected randomly only 7 could be found
with hollowed bases.

It is possible that more hollowed base

points were originally collected from van Stein Callenfels'
excavation and have since been lost, but, significantly, in
van Heekeren's illustration of selected examples of Panganreang
Tudea artefacts (ibid:115, fig.24) there is only one point
with a hollowed base, and it resembles the seven which I
examined.

The hollow on each of these points was no more than

2mm deep and ranged in width from 5mm to 8mm.

By contrast,

the hollows on the Leang Burung 1 Maros points ranged from 2mm
to 6mm deep, with the majority between 3mm and 5mm
4, p.54 ).

(Chapter

Width of the hollows on both groups of points was

similar in range.

The deep hollow on the bases of the Maros
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points had been carefully flaked, usually bifacially, while the
hollowed bases on the Panganreang Tudea points could have been
caused by accidental platform thinning.

It was concluded that

these points could not be classed as Maros points.
Other forms of treatment of the base on all the
points examined (155), including backed points, were to leave
the striking platform intact (23%); dorsal thinning of the
platform (16%) , perhaps accidentally during flake detachment;
to use a section of a flake or blade which did not incorporate
a striking platform (27%);
the base of the point (22%).

or to continue fine trimming around
The remainder (12%) showed bi

facial thinning of the platform and hollowing.
Dorsal ridge patterns.

Of the 172 microliths and miscellaneous

points selected from the Museum Pusat's Panganreang Tudea
collection, only 6% had dorsal ridge patterns with blade-like
parallel ridges, while 28% had a single dorsal ridge.

Of the

remainder, 11% had ridges converging to a tip, 8% had a single
transverse ridge, while 46% had either no ridges or no dis
cernible pattern of dorsal ridges, suggesting the blank was a
random flake.

The evidence suggests that the manufacture of

points and microliths at Panganreang Tudea was not essentially
dependent on the production of well formed flakes and blades
which was, nevertheless, within the range of knapping skills
practised.
In Table 7.11 below the dimensions of the Panganreang
Tudea miscellaneous points are compared with those from Leang
Burung 1 and Batu Ejaya 1.
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TABLE 7.11

Panganreang Tudea, Batu Ejaya 1, Leang Burung 1 .
Miscellaneous points - Dimensions
Panganreang Tudea
N = 117

Batu Ejaya 1
N = 45

Leang Burung 1
N = 48

Length (mm)
Mean

25.8

26. 9

26.2

S. d.

4.7

6.7

6.2

16 - 41

18 - 44

18 - 39

Mean

14.4

15.2

13.8

S.d.

3. 5

4.5

4.3

8-29

8-26

8-22

Me an

3. 7

4.0

3. 9

S. d.

1.0

1.2

1.6

Range
Breadth (mm)

Range
Thickness (mm)

Range

2-8

2-7

2-8

Mean

54

56

55

S.d.

12

10

13

34 - 82

28 - 78

34 - 80

Tip angle (°)
(N=6 4)

Range

Points from the three sites, separated in time and
space by possibly 2,000 years and 100 km of mountainous terrain,
form a very homogeneous collection in their basic dimensions,
possibly reflecting a uniformity of function and style preference.
No variations in size or tip angles could be found between
denticulated points and those with margins trimmed by plain
flaking in the Panganreang Tudea collection.

A few apparently

erratically shaped bimarginal points with elongated tips and
broad bases suggested possible functions as drills, as did
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similar artefacts at Batu Ejaya 1 and Leang Burung 1.

But once

again no definitive wear was found to confirm such a function.
SCRAPERS AND GLOSSED FLAKES
Other stone tools noted in the collection were
utilized unmodified flakes.

Edge gloss on a number of flakes

and thicker blades occurred in the two predominant patterns
observed at Leang Burung 1 —
or a crescentic concentration.

a narrow strip along a margin,
Other forms of edge wear were

steep step-flaking along the margins of thick flakes, more
often concave than straight, and resembling wear from "adze"
use (e.g. boxes 3537, 3559).

Thinner flakes with finely

chipped edges were not found, but this form of edge wear is
frequently only detectable with the aid of a microscope.
WASTE FLAKES
Van Heekeren described a distinctive blade element
in his classification of the Panganreang Tudea artefacts,
which characterized the Toalean II or Middle Toalean phase
(van Heekeren 1972:113).

These are illustrated by him in

Fig.24 and Plate 63b and show parallel-sided blades with
single dorsal ridge patterns.

It was not possible to examine

closely, in the time available in Jakarta, the entire collection
of waste flakes from Panganreang Tudea, but a box (no.3562)
containing about 300 small unmodified blades was examined.
Most had single dorsal ridges, but some had parallel ridges.
Many were truncated.

Their lengths ranged between 20mm and

39mm, breadth between 4mm and 12mm and thickness between 2mm
and 4mm.

Other unmodified flakes and blades included large

pointed primary flakes and rough, thicker blades measuring
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up to 64mm in length.
Toalean" in Case 8.

Examples are displayed as "Middle
These larger blades are between 4mm and

10mm thick.
CORES (fig. 7.10, Pi.7.12.)
The collection contained a small group of cores
(e.g. boxes 3559, 3538) nearly all of which were multiplatformed
with simple flake scars.

Fourteen had single platforms and

resembled steep, domed core scrapers, with step-flaking around
the edge of the flat base (Pi.7.12 , fig.7.10).

Three were

measured and were between 33mm and 45mm long, 19mm and 36mm
wide, and between 19mm and 31mm thick (high).

Of 5 cores

numbered 3562, one was discoid and two pyramid shaped, suggest
ing blade cores, and they evidently came from the box containing
300 blades of the same number.
The few examples of cores found in the Museum Pusat
collection of Panganreang Tudea artefacts closely resembled
the unbroken cores already described from Batu Ejaya 1 and
Leang Burung 1.

Similarly, the degree of blade production

skills is equal at all three sites, with most unmodified
blades falling within a length range of 15mm to 45mm and are
less than 4mm thick.

It is a characteristic of this technology

that there are few blade cores and that few blades display
shallow dorsal blade scars with parallel ridges, indicating
a well-controlled blade production technique using indirect
percussion.

The prevalence of crushed platforms on flakes at

all three sites suggests that direct percussion with a hard
hammer was usual (Crabtree 1972).

1*+3 A

Figure 7«T0»

Cores from Panganreang Tudea in the collection
of the Museum Pusat, Jakarta
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Plate 7«12.

Cores from Panganreang Tudea
Photographed in the Museum Pusat, Jakarta, in
August, 1979. Scale = 5 cm.
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BONE TOOLS
Van Heekeren lists 55 bone tools "mostly single and
double points" among Callenfels' collection of artefacts from
Panganreang Tudea, and illustrates bone bipoints and unipoints
in his examples of Upper Toalean artefacts (1972:113-5, fig.24),
which he termed "Muduks".

Members of the Joint Expedition in

1969 found about 100 bone tools in the Museum Pusat collection,
of which about one third were bipoints and the remainder uni
points (Mulvaney and Soejono 1970a: 169).

In 1979 , Box 3544

contained a collection of bone points, of which six unbroken
points (4 bipoints and 2 unipoints) were measured.

Lengths

for these points ranged from 38mm to 56mm, with the two uni
points measuring 51mm and 56mm, and thicknesses between 2mm and
5mm.
POTTERY
Very little evidence of pottery has survived from
Panganreang Tudea.

Thirteen potsherds are contained in van

Heekeren's list of Callenfels' finds (1949:93;

1972:113),

but only four were found and described in the collection in
1969 (Mulvaney and Soejono 1970a:168).

At the same time,

doubts were expressed that so few potsherds could have been
all the pottery present at Panganreang Tudea, since other
excavated Toalean sites usually had substantial pottery deposits.
CONCLUSION
From this examination of what remains of the Pangan
reang Tudea assemblage it is clear that many attributes were
shared with the Maros assemblages and with nearby Batu Ejaya,
but

that there were also notable differences.

The stone
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knapping technology in both regions is very similar, with
emphasis on the production of simple flakes and blades probably
struck by direct percussion.

Stone flakes fall predominantly

between 15mm and 45mm in length, as do most of the retouched
tools.

Exceptions are decortication flakes, some scrapers

and the larger, thicker blades seen at Panganreang Tudea.
Small blades were apparently present in similar numbers (300 400) at Panganreang Tudea and Leang Burung 1 (Chapter 5),
although it is impossible to estimate in what proportion blades
were produced to flakes at Panganreang Tudea.

A blade compon

ent was certainly present in these two assemblages, and at
Batu Ejaya 1, but was not predominant and did not appear to
be essential to the manufacture of any particular tool type.
Most blades were less than 4mm thick and were triangular in
cross-section, with some evidence of core edge preparation be
fore detachment.
Very few single platform, pyramid blade cores were
found at either Panganreang Tudea or the other sites.

Instead

most cores were multiplatform and were reduced to roughly
spherical nodules, although some had occasional blade scars.
The paucity of true blade cores supports the conclusion formed
from analysis of the quantities and attributes of the blades
in the assemblages that blade production was possible, but
not of great importance.

Most commonly used raw material at

Panganreang Tudea was chert in varying

colours from dark

brown to cream, as was the case at Batu Ejaya 1.

The black

cherts seen at Leang Burung 1 did not appear in the Museum
Pusat collection.
Artefacts common to Panganreang Tudea, Batu Ejaya 1
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are steep edge flake scrapers, points with denticulated margins,
points trimmed by plain flaking, flakes with phytolith polish,
bone points and pottery.

Artefacts with variable distributions

are microliths and hollow-based Maros points.
Microliths from Panganreang Tudea are evidence that
microliths were used in this region of Sulawesi, although
they were not found at Batu Ejaya 1.

But the few found at

Batu Ejaya 2, in a very disturbed deposit (p.113 above),
suggest that their absence at Batu Ejaya 1 might be due to a
technological development in time, rather than a local variation
in subsistence.

The rest of the Batu Ejaya 1 tools reflect a

hunting-gathering subsistence similar to the other Toalean
sites.

But this site is approximately 2,000 years younger than

the dated deposits containing microliths at Leang Burung 1.
In dimensions and manufacture the Panganreang Tudea
microliths resemble those from the Maros area.

Although

closer in size to the Leang Burung 1 microliths (Table 7.10),
the Panganreang Tudea specimens share an obvious stylistic
attribute -- trimmed butts -- in greater numbers with the
microliths from Ulu Leang 1, an older site.

At Leang Burung 1,

this attribute occurred on nearly all the small group of
microliths from the slightly older section of the deposit, and
on comparatively few in the more recent levels (Chapter 4,
pp.49-50 ) .
Deeply hollowed points were not found at Panganreang
Tudea, nor at Batu Ejaya, although they were a notable feature
of the Toalean industries in the Maros caves.

The only

similar points found in the Batu Ejaya - Panganreang Tudea
region were reported from Ara, a coastal site on the southern-
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most tip of Sulawesi Selatan (van Heekeren 1975:110).
Two examples were illustrated by Heine-Geldern (1945:133,
fig.33) and show very small denticulated stone points, with
the bases hollowed 2mm - 3mm deep.

The site also yielded

"29 micro stone arrow-heads", small serrated implements,
scrapers, a large triangular stone point, bone points and a
spatula, and a fragment of a stingray spine (van Heekeren 1972:
110).

Van Stein Callenfels also failed to find hollow based

points at Batu Ejaya, if the photograph of his finds published
by Swanenberg (1951: Pi.28 )

can be taken as a guide, and

they are not included in van Heekeren's inventory (1949:93;
1975:112-3).

It appears, then, as if the absence of Maros

points in these two coastal mountain sites of southern Sulawesi
Selatan is a significant regional variation in distribution.
While steep edge flake scrapers were common to the
Maros sites, as well as Batu Ejaya 1 and Panganreang Tudea,
flat based, domed cores, some with heavily step-flaked, overhung
edges, were found in greater numbers at Panganreang Tudea and
Ulu Leang 1.
Ejaya 1.

They were very rare at Leang Burung 1 and Batu

Fourteen specimens were found in the Museum Pusat

collection, ranging in length between 33mm and 45mm and between
19mm and 31mm in thickness (height).

Glover (1976:140-42;

1978:88) describes a group of similar domed core scrapers with
step-flaked edges from the oldest deposits of Ulu Leang 1,
below the shell midden deposit with a basal date of 8,000 9,000 B.P..

This level pre-dates the appearance of the small

Toalean tools.

He has suggested external parallels for these

artefacts can be found in material reported by Bartstra from
the

Walanae Valley of Sulawesi Selatan;

from Flores assemblages
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reported by van Heekeren and Verhoeven;

and in the Liwanian

Flake Industry from the Cagayan Valley in the Philippines
reported by Fox.

Fox has compared the Liwanian domed cores to tkose.

tKe. ^Wstr o J i <xr\ core'-tool

^scraper tradition,

cx-ruj

and Glover has provisionally supported a

similar comparison between the Australian tools and the Ulu
Leang 1 domed scrapers on morphological grounds only.
examples from the

The

Walanae Valley, Flores and the Philippines

have not yet been securly dated

(ibid:1976:141-2), while the

Australian tools have been found on sites dating from 30,000
years ago, or earlier,

to well into the Holocene on the contin

ent and the very recent past in Tasmania
The Panganreang Tudea domed core scrapers

(Mulvaney 1975:174).
(fig.7.10, PI.7.12)

closely resemble the example from Ulu Leang illustrated by
Glover

(L97£?:139, fig.9-h).
It is unfortunate that Panganreang Tudea has now to

be regarded as only a surface collection and that re-excavation
is impossible.

The only hints of its antiquity are slight

and rest on the presence of domed core scrapers and the preval
ence of retouch around the butts of backed points, both of
which are features of the older assemblage at Ulu Leang 1.

The

presence of microliths at Panganreang Tudea and their absence
at Batu Ejaya 1 certainly suggests that the suite of tools at
Panganreang Tudea had more in common with the older Maros sites
than with the more recent Batu Ejaya 1, with the notable
exception of the lack of Maros points at Panganreang Tudea and
Batu Ejaya 1.

However, there are still sufficient shared

characteristics between Panganreang Tudea and Batu Ejaya 1 -for example, a common stone knapping technology, denticulated
points, scrapers, bone points

(in Callenfels'

Batu Ejaya
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collection) -- to conclude that the two assemblages represent
the same culture, although they possibly reflect changes in
technology over time within that culture.
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CHAPTER 8
REVIEW AND CONCLUSIONS
The aim of the Joint Australian-Indonesian Archaeol
ogical Expedition to Sulawesi in 1969 was to explore the
potential of renewed research in Sulawesi Selatan, where pre
vious research had indicated that the region was significant
for an expanding knowledge of Australian prehistory.

It was

considered to be particularly important to find stratified
deposits and material for radiometric dating in order to attempt
to retrieve information lost through inadequate documentation
of archaeological work carried out before 1950
Soejono 1970a:163).

(Mulvaney and

The presence of microliths in particular

in Sulawesi Selatan assemblages had attracted the attention of
Australian archaeologists to the region for some time, since
F.D. McCarthy's visit in 1937 and his paper to the Third
Congress of Prehistorians of the Far East in 1938

(McCarthy 1940) .

However, any aims that the Expedition might have had to demon
strate contacts between Sulawesi and Australia, on the basis
of typological similarities, were tempered by the awareness
that untestable diffusionist conjecture has too often been the
result of superficial typological comparisons.
In terms of the Expedition's aims, results of analysis
of the finds excavated from Leang Burung 1 and Batu Ejaya 1
have produced a clearer definition of components of the Toalean
industry which could now be examined within a context of
radiocarbon age estimates returned on the samples submitted
by the Expedition.
continued by

The Expedition's initial work has been

Glover's surveys and excavations in the Maros

caves until 1975, which have provided a long time sequence,
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going back into the late Upper Pleistocene more than 20,000
years ago at Leang Burung 2 and continuing until about 3,500
years ago at Ulu Leang 1 (Glover in press).

Results from

Leang Burung 1 with dates between 2,820 ± 210 B.P. and 3,420
±

400 B.P. (Mulvaney and Soejono 1970a:171) complement this

sequence, while the Batu Ejaya excavation, with a C-14 date
of 920 ± 275 B.P. extends it by almost another 2,000 years into
the recent past.
Batu Ejaya 1 has also provided data which, when
considered in association with the Panganreang Tudea collection,
shows significant differences from the Maros assemblages.
Such evidence for geographic variations within an apparently
homogeneous culture could have economic explanations associated
with local microenvironments.

But variations evident at Batu

Ejaya 1 alone must be interpreted with an awareness that the
Toalean industry was now contemporary with known developments
in the protohistory of island Southeast Asia during the first
millennium A.D.
The Toalean industry as represented in the caves of
Sulawesi Selatan was geographically delineated by van Heekeren
(1972) and the boundaries have not been changed substantially
by subsequent research in neighbouring regions.

For example,

Bellwood's sites in Minahasa and the Talaud Islands (Bellwood
1976) have no distinctively Toalean characteristics. Bartstra's
recently published observations of fossils and artefacts on
the

Walanae River terraces near Cabenge, where he found

denticulated and hollowed base "arrowheads" associated with
flakes and small cores, have extended van Heekeren's Toalean
limits only slightly northwards (fig.1.2; Bartstra 1978:71).
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The Toalean can now be seen as a mid-Holocene
technological phase characterised by small retouched tools,
which began to appear about 6,000 years ago at Ulu Leang 1
(Presland 1980) in a long sequence of core and flake scraper
industries reaching back into the Upper Pleistocene (Glover
in press).

Characteristic components of the Toalean industries

are microliths, miscellaneous points with denticulated and
finely flaked margins and bone points.

Elements of the older

industries, particularly steep-edge scrapers and silica glossed
flakes continue to be associated with the new small tools until
the most recent levels.
ago (Glover 1976:125;

Pottery appeared at about 4,500 years
1978:93), approximately 1,500 years after

the earliest occurrence of the small tools.

At the Maros sites

a distinctive hollow base point first appeared about 5,500 years
ago (Presland 1980:36-9).
Toalean lithic technology was based on the production
of small flakes and blades by direct percussion with attention
sometimes given to core preparation associated with the pro
duction of a small component of blades.

On the whole, stone

knapping tended to an opportunistic flaking of chert nodules
with some regard for economy in the use of stone resources, as
was seen in cores apparently used to the limit of their use
fulness and frequently broken.

Nevertheless, blade production,

which entails the most frugal use of stone (Crabtree 1973:16),
remained only of minor importance.
Within the Toalean phase there were spatial and
chronological variations.

Distribution of Maros points

presents a notable example of spatial variation.
have been reported from near Cabenge in the

Maros points

Walanae valley
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(Bartstra 1978:71-2); from the caves of Lamoncong in the
central mountains (Sarasin 1905) ;

in the limestone caves

near Maros at the sites of Saripa, Leang Pattae (van Heekeren
1972), Ulu Leang 1 (Glover 1976) and Leang Burung 1;

and

possibly at Ara on the southeast coast (van Heekeren 1972).
They are not found at Lampoa and Karassak which are close to
the other Maros sites;

or at Bola Batu

in the mountains west of Bone (ibid).

and Panisi Ta'battu
Nor were they found at

Panganreang Tudea and Batu Ejaya on the slopes of Mt Lompobatang,
a little inland from the southern coast (Chapter 5, above).
It is tempting to see an association between Maros
points and specialised aquatic resource exploitation, and van
Heekeren interpreted the function of the Ara points as the
tips of fishing spears (van Heekeren 1972:110).

But not all

Maros points are denticulated and their absence at Karassak,
where the deposit contained "bladelets, scrapers, knives and
points, as well as 23 stone implements with serrated edges"
in a shell midden (ibid:110) is puzzling.

Karassak is very

close to Saripa, which was rich in Maros points.

The deeply

hollowed base would appear to give added strength in attaching
the tip to a shaft, but the function of the completed compos
ite tool is difficult to determine.

Explanations for the

distribution variations of Maros points could be related to
differing subsistence strategies, cultural preferences or even
warfare, but none is testable.

Their nearest analogues are

in early Jomon sites in Kyushu where similar points are
associated with decorated pottery resembling some Sulawesi
pottery (Mohr and Yoshizaki 1973).
On the other hand, the differences seen in the Batu
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Ejaya 1 tool kit could reflect fundamental technological
changes through time.

These differences included fewer types

of retouched tools and fewer glossed flakes, with changes in
the patterns of silica gloss.

It has been suggested that the

presence of silica gloss on stone flakes from island Southeast
Asian sites dating from Pleistocene times indicates a long
continuity for such tasks as basket or mat making which exploit
silica rich vegetation such as palms or rattan (Glover in press).
These crafts are still practised widely today and it is improb
able that they were of less importance at Batu Ejaya 1, as the
comparatively few glossed flakes suggest.

The recent age of

this site makes it probable that the occupants had metal tools
available to perform the cutting and slicing tasks which re
sulted in flakes with finely chipped edges and glossed edges
at the earlier sites.

Such finely chipped flakes are also very

few in the Batu Ejaya 1 collection.
A parallel case was observed in East Timor excavations
(Glover 1971:171) where a decline in numbers of silica glossed
flakes accompanied dwindling numbers of retouched tools in
levels more recent than 2,000 years ago.

Glover attributed

this phenomenon to the introduction of metal to Timor by trade
from other centres of the Indonesian Archipelago, which were
using metal by this time (ibid).

Unfortunately, apart from

one or two bronze implements from Callenfels' excavation, no
metal tools were found in the dated levels at Batu Ejaya.
An archaeological sequence based on the Sulawesi
Selatan sites studied in this thesis can be constructed for
the region from about 30,000 years ago to 1,000 years ago.
During the late Upper Pleistocene, flake tools were used for
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scraping and cutting tasks,and evidence exists for some controlled
flake production and careful retouch to shape or rejuvenate work
ing edges (Glover in press).

Freshwater shellfish resources

were exploited and edge gloss appeared on flakes used to process
silica rich plants (ibid).
The mid-Holocene, about 6,000 years ago, saw the
addition of the Toalean industries with small, carefully re
touched stone tools and bone points to an assemblage consisting
of core and flake tools.

Freshwater shellfish remains and

silica glossed flakes indicated a basic continuity in subsistence.
This tool-kit was associated with potsherds from about 4,500
years ago, but there is too little evidence at this date to
demonstrate links with a wider pottery tradition.
The final phase of the Toalean, 900 years ago, at
Batu Ejaya 1 contains pottery with affinities with Timor and
the Philippines assemblages mixed with points having character
istic

denticulate retouch, bone points, steep-edge scrapers

and glossed flakes.

There is an overall decline in the

importance of retouched tools.
This sequence has been described as "the slow evol
ution of a cultural tradition, perhaps with some input about
6,000 years ago, but not a series of population movements with
each 'people' bringing new cultural patterns" (Glover in press).
The evidence from Batu Ejaya 1 suggests a distinct quickening,
however, with a response to changes in the wider world.

The

period from 3,000 to 1,000 years ago which separates the occup
ation of Leang Burung 1 and Batu Ejaya 1, saw the development
of the earliest major Southeast Asian mainland state (Funan)
in the second century A.D., and the existence of petty kingdoms
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along the eastern coast of the Malay peninsula (Hall 1968:
Wheatley 1961) .

Expanding trade in luxury goods between India

and China stimulated increasing traffic along the mainland
coasts and between the islands which supplied many of the pro
ducts.

While Indian traders, Brahman and Buddhist missionaries

and pilgrims, and tribute missions to and from China appear to
dominate the sea-faring accounts of this time, Hall emphasizes
that sea-faring was not a Chinese or Indian monopoly.
Indonesian sea-farers had long established trade links between
Sumatra and South India and, from the 3rd century A.D., an
export trade from Sumatra and Java to China (Hall 1968:18,
39-40).
The second half of the 1st millenium A.D. saw the rise
of the Sri Vijayan trading empire, which was linked to the
powerful Sailendra kingdom in Central Java, and exercised a
"vast trading monopoly" (ibid:56), by sailing large locally
built vessels (said to be 50m long) through the Archipelago
to Canton (Manguin: 1980).

The Sailendras were succeeded in

the 10th century A.D. by a Saivite kingdom in East Java which
reclaimed coastal swamps for agriculture and extended their
commercial interests to the Moluccas (Hall 1968:67).
Events are now contemporary with the occupation of
Batu Ejaya 1 and it seems highly probable that trading voyages
would have included the coasts of Sulawesi Selatan.

As well,

north-south contacts through the eastern islands of the
Archipelago are suggested by the affinities of the Kalanay
style pottery at Batu Ejaya 1 with the pottery of Timor,
Central Sulawesi and the Philippines.
In view of the evidence of such extensive commercial
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and political contacts among the communities of island South
east Asia in the first millennium A.D., it is predictable that
ripples of change would touch the fringe groups of forest dwell
ers in the coastal hinterlands.

Access to the resources of the

forests would require the establishment of exchange systems
leading to opportunities for technological adaptations.

Such

an exchange has been documented in the ready adoption by the
Aborigines of the Arnhem Land coasts of elements of the
technology of the Indonesian trepangers (Macknight 1976:88-92).
The Australian Aborigines remained predominantly stone users
until European occupation, but elsewhere the effects of the
introduction of metal and the process of transition were
observed by a Chinese traveller in the 6th century A.D. to the
petty kingdom of P'an-p'an, on the northeast coast of the
Malay Peninsula, where "The arrows are tipped with stone and
the lances with iron"

(Wheatley 1961:49).

Looking to Australia, there seems to be a notably
similar parallel in the sequence of stone technology between
the continent and Sulawesi Selatan.

In both regions, a long

core tool and flake tradition was augmented by carefully re
touched small tools in the mid-Holocene period -- perhaps
slightly earlier in Sulawesi than in Australia.

Then,

especially in areas where microliths were dominant, there was
a decline over the last 1,000 years in the proportion of re
touched tools and in Australia a substitution of small, sharp
edged unretouched flakes.
The typological similarities between microliths of
Sulawesi and Australia have been explored by Glover and
Presland (in press), who found that "specific differences can
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be found between the forms and methods of fabrication in South
Asia, Indonesia and Australia, as well as within Australia
(Pearce 1974)"

(ibid).

It is true that it is difficult to

know which site or area of Australia should be represented as
the basis of comparisons to be made with Sulawesi technology
while there is such wide variation within the Australian small
tool tradition (Mulvaney 1975), or even within the microlith
industries of Western Australia (Pearce 1979).

A basic knapp

ing technology based on small flake and blade production seems
common to both regions and differs from the highly developed
prismatic blade production of north India (e.g. Bagor,
Bhimbetka).

Microliths in Sulawesi and Australia were formed

on either flakes or blades and were not dependent on well
formed blades, unlike the northwest Indian specimens.
Australian and Sulawesi microlith industries have more in
common with those of Sri Lanka (Allchin 1958).
The question of whether the Australian microlith
tradition owed its existence to diffusion from Asia or to
independent invention is no closer to being resolved than
before the 1969 Expedition's work in Sulawesi.

So far there

is little evidence within Australia for its evolution from
local industries, just as there is little evidence in Sulawesi
that microliths were an evolutionary development there.

The

time sequence for the appearance o f microliths from India to
Sulawesi to Australia presents a smooth gradation from the
Indian sites which contained microliths 10,000 years ago and
were 3,000 - 4,000 years older than the Sulawesi sites, which
were perhaps 1,000 years older than well-established Australian
sites (Glover and Presland in press).

In spite of many
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anomalies, a slow diffusion based on haphazard contacts appears
to be a more tenable hypothesis, while the problems of present
ing a convincing demonstration of the process based on
archaeological evidence remains unsolved.
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APPENDIX
A NOTE ON THE ARTEFACTS EXCAVATED FROM LEANG KARRASSAK IN 1969
A test excavation of 1 m square was made at Leang
Karassak by C.C. Macknight during the 1969 AustralianIndonesian Expedition to Sulawesi.

Leang Karassak is a lime

stone rock-shelter beside the Camba road in the Patunuang
Asue valley about 20 km from Maros (fig.1.2).

It was excav

ated by van Heekeren in 1936 (van Heekeren 1972:110-11).

He

reported finding a shell midden lm thick, part of which was
cemented to the rear wall.

Stone tools were made of volcanic

rock and chert ("chalcedony") and chert cobbles were noticed
in the river bed 25m below the rock shelter, while other
nodules occurred embedded in the limestone.

Stone artefacts

collected by van Heekeren included bladelets, scrapers,
knives, points and implements with denticulated edges.
ably absent were hollow-based points and bone tools.

Not
Also

absent from van Heekeren's list were geometric microliths.
Pottery occurred only in the upper layers.

The accompanying

faunal remains were modern.
The site was visited in 1975 by Glover who noted
the height of cemented shell deposit was about 4m above
floor surface (Glover 1978:69), indicating a considerable
loss of deposit had occurred.

Surface finds noted by Glover

included large thick scrapers resembling those in the lower
levels of Ulu Leang 1, but geometric microliths and Maros
points were not found.
The site has obviously been very much disturbed
-- a road now passes through it -- and while finds from the
1969 test excavation have considerable interest, because of
their small quantity and provenance they do not merit detailed
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analysis.

The excavation was approximately 80cm deep.

Chert flakes, pottery, bone and shells were found through
all levels to the base of the pit and corroded metal blades
were found as deeply as spit 3, approximately half-way (45cm)
through the depth of the excavation.
The excavation returned 1,124 pieces of chert and
several river cobbles of volcanic rock.

Stone tools com

prised 8 backed points, one point trimmed on one margin at
the tip only and 2 steep core scrapers.

On the surface, a

core scraper, a flake scraper and a point trimmed on one
margin at the tip only were collected.
The backed points tend to be symmetrical in plan
and are long (fig. App.l) compared with backed points at
Leang Burung 1.

Their lengths range between 19mm and 49mm,

with six out of the eight points falling between 28mm and
39mm.
Unmodified flakes also appear larger than those at
Leang Burung 1 although measurements were not made.

The

collection contains many large nodules of chert, roughly
flaked, and frequently with areas of water worn cortex.

Less

than 10 blades were seen and they occurred only in the upper
levels.

There are no cores which had been reduced to their

apparent limit of productivity, such as were seen at Leang
Burung 1.
Notably absent from the Leang Karassak tool
collection from this test excavation were geometric microliths,
Maros points and denticulated artefacts.
Pottery, frequently with red slip and incised
decorations, was found in all levels.

One sherd is decorated

with circular impressions (fig. App.2) and came from spit 2,

K/A 6

K/A 6

K/B 4-5

K/B 6

0

Figure App.1.

5 CM

Backed points from Leang Karassak
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- Red slip

Figure App» 2

Decorated potsherd from Leang Karassak

162

immediately above the corroded metal blades.

There are 1260

earthernware sherds in the collection and a few fragments of
modern glazed ware and celadon glaze in the top two spits.
Van Heekeren considered Leang Karassak a comparat
ively old Toalean site because of the absence of Maros points
(1972:111) and Glover tentatively concurred with this opinion
after his inspection of the site and surface finds in 1975.
The results from the 1969 test excavation show that the stone
artefacts collected support these preliminary impressions,
but the presence of pottery in all levels of the deposit
either indicates a substantial degree of disturbance, or that
conclusions about the site's antiquity based on artefact types
alone might be premature.

Only excavation of undisturbed

deposits at this site, if any remain, can clarify the
apparent anomalies in the artefacts already discovered.
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