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I INTRODUCTION

Sulawesi offers important perspectives on the human impact on island faunas, in terms
of the extirpation of indigenous taxa and the introduction of new species. Uniquely
among the world’s islands, Sulawesi has endemic genera and species that represent
nearly half of the world’s extant orders of non-marine placental mammals (see Groves
1976; Corbet & Hill 1992). One contributor to the diversity of endemic mammals in
Sulawesi has been the proximity of Sundaland and western Sulawesi until the late
Miocene, and the heightened scope for faunal dispersal. A second factor is Sulawesi’s
great environmental diversity in rainfall, seasonality, altitude, and fertility of the soil. In
addition, Sulawesi has a minor coterie of Australian taxa whose ancestors arrived on
fragments of continent that had drifted westward from Sahulland. Though Sulawesi’s
endemic fauna is not as diverse as its counterparts on the major islands of the Sunda
shelf (Groves 1984; Whitten et al. 1987: 39-42), it vastly outpoints the depauperate
faunas that early modern Homo sapiens encountered in the islands of Nusatenggara,
Maluku, and Melanesia east of New Guinea. The relatively replete ecosystem
accordingly rewarded early colonists with a wide range of potential prey and,
concomitantly, limited the array of vacant niches for introduced species or, indeed, the
need to augment the local standing stock.

Currently no evidence supports any belief in human colonisation of Sulawesi prior
to the arrival of fully modern H. sapiens. Water-rolled ‘choppers’ and other artefacts
recovered from Cabenge (see Fig. 1) and its environs, spuriously associated with
Miocene fossils in the same terraces, are not suspected to be more than 50,000 years old
(Keates & Bartstra 1994). Sulawesi’s southwest peninsula, that part of the province
of South Sulawesi on which this paper concentrates, has been subject to intensive
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Sulawesi, to our knowledge, has no late Quaternary palaeontological assemblages
that include extinct forms. By implication, the late Quaternary entry of humans to
Sulawesi did not lay waste to a ‘naive’ fauna unaccustomed to human predation, or
transfigure the island’s environment too rapidly for larger species to adapt. We are not,
however, proposing Sulawesi as a broadbrush caution against scenarios of humanly
induced mass extinctions elsewhere; rather, we stress the degree to which the island’s
dissected landscape would have retarded human colonists. We also note that climatic
change during the late Quaternary would have been restricted to minor variations in
temperature and precipitation (Whitten et al. 1987 19-20, 29) and, accordingly, would
be unlikely to have wreaked waves of faunal extinction.

To explain the changes evident in South Sulawesi’s faunal record, we advocate a
model of faunal succession, to be understood in two senses. One sense is chronological:
over time, hunting and forest clearance can be expected to have diminished the ability of
the fauna to co-exist with humans in any area. The second sense of succession is spatial,
specifically, the exaggerated impact of human activities near the coast compared to the
remote interior. We expect the loss of disturbance-sensitive mammals to have
characterised faunal assemblages near the coast earlier than assemblages from a remote
highland location such as Lamoncong (see Fig. 1). Before explaining how our study will

assess the evidence for faunal succession, we should summarise the information on the
habitats of the main mammalian taxa in South Sulawesi.

2. MAMMALS OF SOUTH SULAWESI

Two species of anoa, the endemic buffalo of Sulawesi, are known thus far. The Dwarf or
Mountain Anoa, Anoa quarlesi, was still present in the southern highlands of the
peninsula until the twentieth century (Musser 1987: 80; Whitten et al. 1987 520). The
larger Anoa depressicornis was once found everywhere in the lowlands of Sulawesi
(Clason 1976: 58). Of all the five species of wild cattle in Southeast Asia, the anoa are
unique in their adaptation to primary forest as their major habitat (Whitten et al. 1987:
412). No attempt will be made in this paper to differentiate the two species, owing to the
difficulties in telling their osteological remains apart, and the similar implications of
their presence in reflecting minimal disturbance to the environment.

The Babirusa (‘pig deer’), Babyroussa babyrussa, and the Celebes pig, Sus
celebensis, are the two endemic Suidae in Sulawesi today. The Babirusa is a solitary
animal or lives in small groups and, being a good swimmer, inhabits woodland swamps
and reed jungles. Today it is only found in the north and centre of Sulawesi (Clason
1976: 59). Sus celebensis inhabits high grasslands and valleys with dense vegetation at
the foot of mountains, and lives together in small groups of two to three animals. It still
occurs in reasonable numbers across most of Sulawesi but is now rare in South Sulawesi
(Oliver 1993), presumably because forest disruption has proceeded too far here even for
this adaptable omnivore. The presence of Babirusa in the Lamoncong assemblages, at
almost the same frequency as S. celebensis, was considered by Sarasin & Sarasin

(1905a: 53) to be one of the most striking points of difference between the subfossil
fauna and the recent fauna.
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LATE QUATERNARY FAUNAL SUCCESSIONS IN SOUTH SULAWESI 171

(OZE132), on a fragment identified by Colin Groves as a deer’s terminal phalanx, from
the Neolithic site of Minanga Sipakko, immediately northwest of our study area. Groves
(1976: 209) states that deer are known to be carried around and deliberately released on
islands as a meat supply. Hence it may be inferred that this species is highly adaptable,
and tolerant of habitats disturbed by humans.

Several domestic animals have been brought to Sulawesi. They include Water
Buffalo (Bubalus bubalis), cattle (Bos taurus and Bos javanicus), cats (Felis cattus),
dogs (Canis familiaris), goats (Capra hircus), and chickens (Gallus gallus). Domestic
pigs (Sus scrofa), larger and fatter than S. celebensis (see Groves 1981: 74-76), were also
introduced. Today pigs are virtually absent from the South Sulawesi peninsula as the
Bugis and Makasars, who make up the great bulk of the population, underwent
wholesale conversion to Islam in the seventeenth century (Pelras 1996).

3, MATERIALS AND METHODS

The materials in this study are 3411 faunal identifications, mostly extracted from the
literature, relating to 13 late Quaternary rockshelter assemblages in the South Sulawesi
peninsula. As discussed in the relevant sections, the sites are dated through uncalibrated
radiocarbon determinations and/or chronologically discrete artefacts, or (as a last resort)
by drawing parallels with dated assemblages of a similar character. The vast majority of
the identifications involve endemic mammals adapted to the peninsula’s widespread
monsoon forests and the rainforest along the ranges. However, species introduced to
South Sulawesi during the upper Holocene, comprising domesticates and non-
domesticates in about equal number, are responsible for up to 20-40% of identifications
in the most recent assemblages. Most of the faunal material has resulted from hunter-
gatherer predation, notwithstanding minor contributions by small carnivores (endemic or
introduced), and some use of the shelters by farmers over the last few millennia. The
latter two factors will be discussed below in the context of the condition of the material,
and the degree of heat exposure and processing marks observed on the fragments.

The data for Leang Burung 1, Batu Ejaya 2 and Leang Karassa (see Fig. 1),
excavated during the 1969 Australian-Indonesian Archaeological Expedition to South
Sulawesi (Mulvaney & Soejono 1970), come essentially from Simons (1997). They are
based on all identifiable taxonomic elements, of which only a minority are teeth, and are
largely compiled from expert identifications made by Colin Groves, Ken Aplin, Wietske
Prummel and Guy Musser. Recently, Guy Musser (pers. comm.) has augmented Simons’
data with identifications of the post-cranial murid elements. Sieves with a quarter-inch
mesh were employed during the 1969 Expedition, while lan Glover, who excavated
Leang Burung 2 and Ulu Leang 1 (see Fig. 1), collected the eighth-inch fraction too.
Glover’s faunal remains have been studied by Clason (1980, 1989) in terms of all
identifiable elements.

In contrast, Hooijer’s (1950) identifications from Bola Batu, Panganreang Tudea,
Batu Ejaya 1 and Leang Tomatoa Kacicang (‘a cave north of Cani’) (see Fig. 1) are
based only on teeth and jaws, except for a small number of anoa and Strigocuscus
celebensis post-cranial elements. Our Batu Ejaya 1 data set combines the counts from the
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LATE QUATERNARY FAUNAL SUCCESSIONS IN SOUTH SULAWESI 173

deer phalanges, rodent pelves, macaque post-cranial bones, bird coracoids, a bovid
astragalus, and isolated teeth from bats, a cuscus, a macaque, a Sus, a deer and a dog. In
general, the faunal material studied by Simons was well preserved, although only some
14% (by weight) could be identified to its taxon. As regards Ulu Leang 1, Clason (1976)
remarked on the good preservation of the osteological fragments but found that
approximately 77% defied identification. Clason (1989: 70) further noted that the
remains from the Late Pleistocene site of Leang Burung 2 were generally less well
preserved than those at Ulu Leang 1.

Teeth and bones tend to fragment badly on exposure to intense heat, a process that
rarely occurs when the carcass is cooked, but often affects faunal refuse when hearths
are lit in rockshelters (Walshe 2000: 78-79). Most of the Leang Burung 2 bone had been
burnt (Clason 1989: 70; see also Glover 1981: 12), an indication of repeated hearth
construction, and most of the Ulu Leang 1 fragments illustrated by Clason (1976: Fig. 5)
appear burnt. Simons (1997) recorded variable percentages (by weight) of burning of the
faunal material: about 29% and 21% in Trenches A and B respectively at Leang Burung
I; 9% at Batu Ejaya 1; 5% at Leang Karassa; but only 2% at Batu Ejaya 2. These data
concur with archaeological evidence of sustained occupation at the Leang Burung 1
‘base camp’, sporadic habitation at Batu Ejaya 1 and Leang Karassa, and minimal
human use of Batu Ejaya 2 (Simons 1997). Indeed, as discussed below, Batu Ejaya 2
may mainly represent a civet faunal assemblage. Data on the degree to which the
osteological material was burnt at the other sites considered in this paper are unavailable.
The introduced dog, not the civet, would appear responsible for the scratching marks
observed by Simons (1997) on five fragments, in two cases accompanied by gnawing
marks. All five specimens come from contexts that can be dated to the late Holocene, to
wit, spits 1 to 11 in Trench A at Leang Burung 1, spit 4 at Batu Ejaya 1, and spit 5 at
Leang Karassa. The dogs in question were presumably companions of the human
occupants, a relationship suggested by the burial of a dog near the surface of Batu Ejaya
I (Simons 1997: 123). The vast majority of the butchery marks identified by Simons
(1997) can also be dated to the late Holocene. According to Binford’s (1981: 106)
criteria, they had been produced by metal knives. They occur on 11 bovid specimens and
one chicken bone, in very recent contexts (spits 1 to 4 at Batu Ejaya 1, spit 1 at Batu
Ejaya 2, and spit 1 in Trench A at Leang Burung 1). The only case Simons (1997)
observed of older cut marks involves two parallel incisions, apparently made with a
stone tool, on a Babirusa canine from spit 5 in Leang Burung 1, Trench B. Even this
instance may have been related to using the tooth as a tool or an ornament, rather than
butchery as such. We are unaware of any description of carnivore or cut marks on the
other faunal assemblages discussed in this paper.

The late Holocene evidence of pets, faunal refuse from domesticates, and metal
knives, does not necessarily rule out hunter-gatherer occupation of the rockshelters, even
as late as the ‘Iron Age’. Simons (1997) concluded that the indigenous hunter-gatherers
had begun to engage in trading relations with farmers, presumably Austronesian
language speakers (Bellwood 1997), as soon as the latter arrived in South Sulawesi. At
the same time, farmers overnighting at rockshelters on hunting forays may simulate
hunter-gatherers in terms of their debris (Gorecki 1991), so we cannot rule out an
Austronesian agency for any assemblage dated to the last four thousand years. But in
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2000: 84-85). A short distance from Leang-Leang lies Leang Karassa where, in 1969,
Campbell Macknight excavated deposits that lie between radiocarbon determinations of
about 2700 and 370 BP (Pasqua & Bulbeck 1998).

Some details require mention. The Leang Burung 2 assemblage (see Table 1)
virtually stands on its own as the sole Late Pleistocene representative. The only
comparison is Leang Sakapao 1 in the Pangkajene karsts (see Fig. 1), to the north, where
five suid specimens were identified in a sparse assemblage of almost identical age to
Leang Burung 2 (Bulbeck, Sumantri & Hiscock, this volume). Clason (1989) assigned
two Leang Burung 2 specimens to S. scrofa, the introduced domestic pig, but this claim
has not been repeated in the secondary literature and could be regarded as in need of
confirmation. If size of the anatomical element were Clason’s (undisclosed) criterion for
recognising S. scrofa, then these two specimens could conceivably represent large-
bodied Late Pleistocene S. celebensis, and will here be assigned to Sus sp.

As regards Ulu Leang 1 (see Table 2), Clason (1976) did not discriminate between
her 664 Babyroussa and Sus specimens, but subsequently she assigned them all to Sus
(verrucosus) celebensis (Clason 1980). Presumably her latter article glossed over the
minor representation of Babyroussa in the assemblage and, without a better guide on
what that representation was, we allow for a Babyroussa:Sus ratio between 7:39 (as in
Layers II-XI at Leang Burung 2), and 9:217 (as in Leang Burung 1). The Leang Burung
1 data exclude the burial of a goat in Trench B, and the evidently redeposited spits 1-2 in
Trench A. The exclusion of these spits is regrettable as they contained the only secure
Anoa specimen identified at Leang Burung 1. The Leang Karassa assemblage excludes
33 specimens of marine fish which, as discussed by Simons (1997), would appear to be
intrusive or the result of contamination. Marine fish, for instance in the form of ikan
bakar (a favourite modern dish), could easily be transported the 45 km distance from the
ocean to Leang Karassa after petrol-powered vehicles arrived in South Sulawesi, but
probably not beforehand.

Table 1. Faunal identifications from Leang Burung 2.
taxon layer I layers I1-X1 total

~ Anoa sp. 27 (17.1%) 5 (1.6%) 32 (6.8%)
AnoalSus 11 (7.0%) 1 (0.3%) 12 (2.6%)
Babyroussa babyrussa 26 (16.5%) 7 (2.3%) 33 (7.0%)

Babyroussa/Sus 31 (19.6%) 51 (16.4%) 82 (17.4%)

Sus celebensis 14 (8.9%) 39 (12.5%) 53 (11.3%)
Sus sp. 1 (0.6%) 3 (1.0%) 4 (0.9%)
Ailurops ursinus 16 (10.1%) 30 (9.6%) 46 (9.8%)
Strigocuscus celebensis 4 (2.5%) 0 4 (0.9%)
Macaca maura 0 12 (3.9%) 12 (2.5%)
carnivore (civet?) 0 4 (1.3%) 4 (0.9%)
Megachiroptera 13 (8.2%) 18 (5.8%) 31 (6.6%)
unidentified murid 8 (5.1%) 96 (30.9%) 104 (22.2%)
unidentified bird 3 (1.9%) 40 (12.9%) 43 (9.2%)
snake 2 (1.3%) 3 (1.0%) 5 (1.1%)
terrapin/tortoise 2 (1.3%) 2 (0.6%) 4 (0.9%)
total 158 311 469

Note: NISPs, based on all identifiable elements. Clason (1989) also recorded 13 fish, no more
closely identified, from Layers II-XI.
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The bottom layer at Leang Burung 2, layer I, is the oldest faunal assemblage in
Maros and the most distinctive. It is currently undated except being older than the 31,000
BP date on freshwater shell in Layer II. This faunal assemblage contains 24.2% definite
and possible Anoa identifications, in marked contrast to the 0 to 5% occurrence of this
taxon in all the subsequent Maros assemblages (see Tables 1 and 2). Apparently, heavy
reduction in anoa numbers in the vicinity of Leang-Leang can be dated as far back as
30,000 years ago. Another remarkable feature of the Layer I assemblage at Leang
Burung 2 is the preponderance of the Babirusa over S. celebensis, a feature lacking in
every other reported faunal assemblage from South Sulawesi. Indeed the Layer 1
assemblage has all the semblance of a Blitzkrieg hunting assemblage, in which hunters
walked in on a naive fauna unaccustomed to human predation, and culled the largest
mammals at will. Smaller animals were also evidently taken as part of the resource
portfolio, although the absence of monkeys may reflect an inability or disinclination to
catch these elusive, arboreal mammals.

The assemblage from Layers II to XI at Leang Burung 2 (see Table 1) differs from
the Holocene sets at Leang-Leang in three main aspects. Definite and possible Sus
specimens account for only 20 to 30% of the identifications, murids account for 31%,
and birds account for 13%. The corresponding ranges for the Holocene assemblages are
45-65%, 5-20% and 1-8% (see Table 2). These differences do not clearly reflect human
predation patterns in the 31,000-20,000 BP period. Rather the civet, whose remains are
probably present at Leang Burung 2, may be the agent behind the high representation of
murid and bird bones and, as a mathematical consequence, the low frequency of Sus.
The large proportion of bone which is burnt would not disprove the involvement of a
carnivore because, as discussed by Walshe (2000: 79), fire-wielding humans and local
carnivores could have rapidly alternated their use of the den. If human agency were held
responsible, then, in the ten millennia leading up to the Last Glacial Maximum, the
Leang-Leang hunter-gatherers would appear to have adapted to the depletion of anoa and
Babirusa by culling large numbers of Sus, murids and birds, as well as a small number of
macaques.

The early Holocene assemblage from Ulu Leang 2 retains a modest occurrence of the
anoa, as also observed in Layers II to XI of Leang Burung 2, but this buffalo is
effectively absent from middle to late Holocene Maros assemblages. The Babirusa
occurs at low frequencies in all four Leang-Leang Holocene assemblages, whose
dominant feature is a high representation of Sus (presumably only S. celebensis) at rates
between 45 and 65%. While we lack morphological evidence to suggest that the
Holocene Toalean hunter-gatherers in this locality had domesticated the Celebes boar,
there must certainly have been a commensal or even a mutualistic relationship (cf. Reitz
& Wing 1999). This close relationship between H. sapiens and S. celebensis would have
provided a suitable basis for human transportation of the Celebes boar to various islands
in eastern Indonesia, and the evident contribution of S. celebensis to the breeds of
domestic pig observed on some of these islands and in New Guinea (Groves 1981).

Two introductions of non-domesticated animals are reflected in the middle Holocene
assemblage from Trench B of Leang Burung 1. At least one specimen, and possibly two,
represent the deer, Cervus timorensis, which accordingly would seem to have been
brought to South Sulawesi at approximately the same time as its arrival in East Timor
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5. OTHER ASSEMBLAGES OF THE LOWLANDS

Van Stein Callenfels (1938) excavated two adjacent sites abutting the south coast,
Panganreang Tudea and Batu Ejaya 1 (see Table 3). The top levels at Panganreang
Tudea, i.e. Hooijer’s (1950: 9) A-B layers, had a mere 13 pot sherds, a bronze fish hook
and a stone bead, combined with a late or ‘Upper Toalean’ assemblage characterised by
Maros points and bone points. This assemblage as a whole can be dated between the
middle Holocene and the Early Metal Phase. Hooijer’s C-D layers can be identified with
Van Heekeren’s ‘Middle Toalean’ and ‘Lower Toalean’ at Panganreang Tudea, covering
the period of abundant geometric microliths and the previous period which lacked
microliths. These layers would appear to be early Holocene (Van Heekeren 1972: 113-
115; Glover 1976).

Table 3. Faunal identifications from lowland sites outside of the Maros karsts.

taxon PT-AB PT-CD BEIl1-H BEI-S BE2 BB total
Anoa sp. 7 10 1 0 0 86 104
Babyroussa babyrussa 26 12 6 0 0 245 289
Sus celebensis 84 52 7 17 7 265 432
Ailurops ursinus 2 1 1 0 0 3 7
Strigocuscus celebensis 13 15 3 0 2 7 40
Macaca maura 14 2 5 0 0 106 127
Macrogalidia musschenbroekii 0 0 0 0 1 7 8
Soricidae 0 0 0 0 0 1 1
unidentified bat 0 0 0 0 1 0 1
Lemomys meyeri 6 3 1 0 3 0 13
Paruromys dominator 3 5 1 0 8 5 22
Maxomys musschenbroekii 0 0 0 0 0 1 1
Maxomys hellwaldii 0 0 0 0 3 0 3
Taeromys celebensis 1 0 0 0 0 0 1
Taeromys punicans 0 0 1 0 0 3 4
Bunomys heinrichi 0 0 0 0 3 0 3
Rattus foramineus 0 0 0 0 3 0 3
Rattus hoffmanni 0 0 1 0 1 0 2
Rattus xanthurus 1 0 0 0 0 1 2
Rattus tanezumi 0 0 0 1 0 0 1
unidentified murids 0 0 0 0 16 1 17
Cervus timorensis 0 0 0 2 1 0 3
Bos/Bubalus 0 0 0 0 2 0 2
Canis familiaris 0 0 0 0 0 1 1
reptiles 0 0 0 0 2 0 2
total 157 100 27 20 53 732 1089

Note: NISPs, based almost entirely on teeth and jaws except in the cases of BE1-S and BE2 which
are based on all identifiable elements. PT-AB = Panganreang Tudea, levels A and B. PT-CD
= Panganreang Tudea, levels C and D. BE1-H = Hooijer’s identifications, and Musser’s
rodent identifications, from the excavation at Batu Ejaya 1 by Van Stein Callenfels. BE1-S =
the identifications in the red-brown clay unit from the excavation by Mulvaney & Soejono

(1970); Sus celebensis here includes several ‘Sus sp.’ identifications. BE2 = Batu Ejaya 2.

BB = Bola Batu. Musser (1987: 73) also reports having identified a Crocidura rhoditis

specimen from one of Mulvaney & Soejono’s excavations at Batu Ejaya.
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Table 4. Critical taxa in the four main lowland assemblages outside of Maros.

taxon Panganreang Tudea Batu Ejaya 1 Panganreang Tudea Bola Batu
layers C-D ] (Hooijer + Simons)  layers A-B N
early Holocene middle to late Holocene Holocene
Anoa sp. 10.0% 2.1% 4.5% 11.8%
Babyroussa 12.0% 12.8% 16.6% 33.5%
Sus celebensis 52.0% 51.0% 53.5% 36.2%
Macaca maura 2.0% 10.6% 8.9% 14.5%
small animals 24.0% 19.1% 16.6% 4.0%
introduced 0% 2.1% 0% 0.1%

Note: ‘Small animals’ includes all non-introduced taxa not included in the rows above.

sea level where a low range meets the coastal plain. The faunal set is diverse and very
large (see Table 3), especially when we consider that it is based entirely on teeth and
jaws. The rich cultural deposits included only slight evidence of late Holocene
occupation in the form of eight earthenware sherds, a polished axe fragment, two iron
scraps and 14 glazed ceramic sherds, mainly concentrated in the top 20 cm. The
artefactual finds thus indicate a predominantly early to middle Holocene antiquity for the
cultural deposits, as also suggested by the faunal assemblage’s high proportion of 4noa
of circa 12% (see Table 4). The single identification of a dog (see Table 3) would
represent a recent animal, according to Hooijer (1950: 145), despite the lack of
information volunteered on the specimen’s stratigraphic position. The dominance of
primary forest murids (Paruromys dominator, Maxomys musschenbroekii and Taeromys
punicans) rather than the disturbance-tolerant Rattus xanthurus (see Table 3) points to
substantial stands of forest in the vicinity. Monkeys appear proportionally more common
than in any other assemblage considered so far (see Table 4).

One feature of the Bola Batu assemblage is the approximately equal occurrence of
Babyroussa and S. celebensis identifications. Although the same observation applies to
Leang Burung 2 (see Table 1), this need not imply a Pleistocene component at Bola
Batu. As we shall see, a comparable occurrence of Babyroussa and S. celebensis is also a
characteristic of the Lamoncong assemblages in the remote interior of the peninsula.
Hence Bola Batu could be seen as geographically transitional between the general
coastal pattern, where S. celebensis was taken much more often than Babyroussa

throughout the Holocene, and inland environments where both pigs used to be hunted
with equivalent success.

6. THE LAMONCONG SITES

The major excavation of sites in the Lamoncong area was undertaken in 1902 by Paul
and Fritz Sarasin (1905a, b). Then, in 1933, Van Stein Callenfels, Noone and Cense
excavated Leang Tomatoa Kacicang, a rockshelter north of Cani (Van Heekeren 1972
109), the label Hooijer (1950) assigned to the assemblage. In July 2003, Bulbeck had the
opportunity to inspect the artefactual assemblages excavated by the Sarasin cousins from
their four Lamoncong sites and curated at the Museum der Kulturen in Basel,
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The steady proportional decrease in anoa identifications over time (allowing for some
inflation of the Tomatoa Kacicang count) is in agreement with the pattern observed in
the South Sulawesi lowlands. On the other hand, clear evidence is lacking for a switch
from hunting Babirusa to culling S. celebensis, even though we know the Babirusa was
locally extinct by ethnographic times. Arguably, however, the coarseness of our
available chronological framework is disguising a switch between these species that did
in fact occur over the last millennium or two. When we consider the three assemblages
with known late Holocene introductions — domestic animals and deer — these are the
same faunal complements that show a proportional increase in Babirusa compared to the
Celebes boar. Tomatoa Kacicang particularly stands out in this regard, but Leang Balisao
and Lower Cakondo support the same scenario (Table 6). Therefore, the differences
between the Leang Ululeba and Upper Cakondo assemblages might reflect middle to late
Holocene trends in hunter-gatherer subsistence patterns in the Lamoncong interior,
whereas the distinctive features of the other three assemblages could indicate subsistence
changes in recent times as an accompaniment to the local adoption of a food-producing
economy. In that case, the commensal relationship between middle to late Holocene
Toaleans and S. celebensis, suggested for the lowland sites, would also have been
established in Lamoncong, but specifically with settled farming groups.

The Upper Cakondo fauna diverges from the Ululeba fauna in its higher proportion
of the smaller cuscus compared to the Bear Cuscus, its inclusion of bats and squirrels to
the same level as monkeys, and its greater number of rodents (Table 6). These
differences are all consistent with a transition to smaller forest prey in response to the

Table 6. Faunal identifications from the Lamoncong sites.

identification Leang Leang Tomatoa Lower Upper

el " Ululeba Balisao Kacicang  Cakondo Cakondo

Anoa sp. 10 (25.0%) 3 (18.8%) 14 (28%) 4 (12.9%) 5 (6.6%)
Babyroussa sp. 4(10.0%) 1 (6.3%) - 3 (9.7%) 9(11.8%)
Sus celebensis 4(10.0%) 3 (18.8%) 26(52%) 5(16.1%) 11 (14.5%)
Macrogalidia (?) 2 (5.0%) — — - - 1 (1.3%)
Ailurops ursinus 6(15.0%) 1 (6.3%) — 2 (6.5%) 5 (6.6%)
Strigocuscus celebensis 3 (7.5%) 2 (12.5%) — 2 (6.5%) 15 (19.7%)
Macaca maura 8(20.0%) 3(18.8%) 1 (2%) 4 (12.9%) 10 (13.2%)
Scuiridae — — — — 1 (1.3%)
Megachiroptera 1 (2.5%) — — — 9(11.8%)
Lemomys meyeri — - - 3 (9.7%) 3 (3.9%)
other murids (‘Rattus’) 1 (2.5%) — — 5(16.1%) 6 (7.9%)
Cervus timorensis — 2(12.5%) — — -

Canis familiaris - - 3 (6%) 1 (3.2%) —
Bubalus bubalis — 1 (6.3%) 5(10%) — —

Gallus gallus - - - 2 (6.5%) —

Sus scrofa - - - 1 (2%) — —

Python reticulatus 1 25%) — —- o 1 (1.3%)
total 40 16 50 31 76

Note: MNIs for all sites except Tomatao Kacicang (NISPs). Identifications based mainly on teeth
and jaws. Upper Cakondo includes Sarasin & Sarasin’s (1905a) ‘small Upper Cakondo
shelter’.
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only in the earliest reported assemblage (Level 1 at Leang Burung 2); otherwise, S.
celebensis is clearly dominant. Indeed the Holocene faunal assemblages from Maros and
the south coast suggest a mutualistic relationship between Toaleans and S. celebensis,
the only large endemic mammal that thrives on disturbed habitats. In contrast, the two
suids show an approximately equal frequency at Bola Batu and in all the Lamoncong
assemblages bar those which include domestic fauna.

Our study supports the suggestion that humans were transporting mammals between
the Indonesian islands by the middle Holocene, before the appearance of pottery or of
those domesticates that can be associated with Austronesian speakers (Groves 1985; cf.
Bellwood 1997). Deer and R. tanezumi seem to have arrived at Maros by 4000 BP. The
distribution of S. celebensis and its hybrids in Indonesia and New Guinea (Groves 1985:
Fig. 2) would also be best explained in terms of augmenting local hunting grounds prior
to the dispersal of domesticated S. scrofa. Sulawesi could act as both recipient and donor
as it combined open niches (allowing successful introductions) with a relative diversity
of endemic forms that could be carried elsewhere. The Leang Balisao assemblage
registers the arrival of the deer in Lamoncong by the middle to late Holocene, while the
late Holocene Leang Karassa assemblage may reflect local proliferation of deer
populations, even at the expense of the Celebes pig. These points could suggest that the
deer’s successful dispersal substantially depended on clearances wrought by humans in
the forests, or on hunters’ extirpation of less elusive competitors such as the Babirusa
and/or anoa.

Monkeys occur in virtually every assemblage. Their absence from the lower spits of
Leang Burung 1 Trench A can be attributed to small sample size (n=39), but their
absence from Layer I at Leang Burung 2 may reflect early colonists’ focus on easier
prey. Monkeys appear to have always been a minor element in Maros (0-6%) but an
important element at Bola Batu, the middle to late Holocene south coast sites, and the
Lamoncong sites excavated by the Sarasins (9-20%). Other arboreal mammals, notably
the phalangers, can occur commonly in early assemblages with few monkeys (Leang
Burung 2, Panganreang Tudea Layers C-D) and in later assemblages with many
monkeys (the Sarasins” Lamoncong sites). It is difficult to make particular sense of these
observations, apart from the obvious inference that hunting arboreal mammals would
have required a fair modicum of skill and substantial stands of accessible forest. For
instance, there is no obvious match-up between our data and any likely date for the
introduction of the blowpipe, a traditional armament employed by South Sulawesi
armies (Wolhoff & Abdurrahim 1959: 25), but of limited ethnographic use in Sulawesi
for hunting (see Jett 1970; Sarasin & Sarasin 1905b).

Murids occur in every assemblage except the two smallest Lamoncong complements.
Murids can account for between 30% and 70% of identifications, as in the upper layers
at Leang Burung 2 and at Batu Ejaya 2, although in both cases civets may be largely
responsible. A similarly high frequency characterises the Lower Cakondo assemblage,
involving L. meyeri and possibly other primary forest denizens which the Sarasins
lumped under Rattus. In those assemblages where we can rely on Musser’s expert
identifications, non-Rattus species appear to predominate over the disturbance-tolerant
Rattus species, with the possible exception of the late Holocene assemblage from Leang
Karassa. The generally low rate of certified Rattus specimens may suggest that the
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National University) drafted Figure 1, and Colin Groves checked over our manuscript
including the taxonomic nomenclature. Darrell Kitchener of the Nature Conservancy
kindly provided advice on Babirusa ecology. The Waikato (Wk) radiocarbon dates were
funded by Australian Research Council large grant A59701253. The AMS date OZE132
was financed by the Faculties Research Fund at The Australian National University.
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