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Human cultural, technological  

and adaptive changes from  
the end of the Pleistocene to the 
mid-Holocene in Southeast Asia

Philip J. Piper

Introduction

The climatic amelioration at the end of the LGP had profound effects on landscapes and 
environments. In ISEA, the rising sea levels, as a consequence of polar ice melt, resulted in 
the drowning of a large proportion of the low-lying plains on the Sunda Shelf and separated 
Borneo, Sumatra and Java from each other and Peninsular Malaysia. Inundation of the rich 
and diverse coastal ecology that provided important hunting and foraging grounds for local 
hunter–gatherer populations was severely disrupted, causing their displacement. Some popu-
lations likely died out, others migrated inland or crossed the oceans to find more productive 
environments and establish new territories. 

The profound environmental shifts during the terminal Pleistocene and Early Holocene 
were also coincident with one of the pivotal periods in human history in the region, one that 
included significant changes in technology, the intensification of plant processing and the emer-
gence of burial traditions.

This chapter discusses climatic factors throughout the Late Pleistocene to mid-Holocene that 
contributed to the dramatic re-shaping of landscapes and environments across ISEA. It examines 
the likely effects marine transgression and landscape submergence had on resident hunter–gatherer 
populations and discusses some of the new technologies in stone, bone and shell that appear in 
Southeast Asia (SEA) during this period, as well as the translocation of plants, and the emer-
gence and spread of a variety of burial traditions. It also investigates how the initial appearance 
and then geographic spread of these cultural and technological practices inform on contact and 
interaction between human populations from MSEA across maritime SEA as far as Melanesia.

Landscape transformations and environmental change through 
the Late Pleistocene and Early Holocene

Changing climates at the end of the Pleistocene had profound effects on landscape configura-
tions and the environment across maritime SEA. Throughout this period, climatic shifts resulted 
in changes in sea level starting from an apparent low-stand of −125 ± 6 m at c.135 kya before the 
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onset of the Late Pleistocene, to a level higher than at present during the penultimate glaciation 
(c.123–116 kya; McCulloch & Essat, 2000; Rohling et al., 1998). This change in sea levels cul-
minated in the insularization of much of the Sundaic biogeographic region. This period was also 
marked by changes in regional climate and environment from the open woodland and grasslands 
that characterized the Middle Pleistocene to one of closed tropical rainforests. As a consequence, 
a large proportion of native megafauna went extinct and was replaced by the modern tropical 
rainforest fauna characteristic of the region today (van den Bergh, de Vos & Sondaar, 2001; de 
Vos & Long, 2001). This period has also produced controversial evidence for the earliest arrival 
of AMH to the region (Storm et al., 2005). 

At the end of the penultimate interglacial (c.110 kya) the climate cooled progressively through 
a series of pronounced stadials (cold phases at c.116–110 kya and c.100–87 kya) interspersed 
with major inter-stadials (warm phases at c.110–100 kya and c.87–74 kya) (Lambeck, Esat & Potter, 
2002). During stadials, many of the islands within the Sundaic biogeographic region reformed 
into a single sub-continental landmass known as ‘Sundaland’, which extended from Peninsular 
Malaysia to the tip of Borneo in the north and Bali in the south (Molengraf & Weber, 1921), 
and covered c.1.85 million km2 (Figure 3.1). Many of the Wallacean island groups coalesced into 

Figure 3.1  The geographic distribution of archaeological sites referred to in the text that 
produced evidence of human subsistence strategies (squares), bone implements 
(circles) and edge-ground stone technologies during the Late Pleistocene to  
mid-Holocene across Southeast Asia and Melanesia

Source: Background map prepared by Treehouse Maps, Arnhem, Netherlands; modified and details added by Brenton 
Hill, colorfst@gmail.com.

Notes: 1 Tham Lod; 2 Lang Longrien; 3 Ille; 4 Tabon and Sa’gung; 5 Niah; 6 Wajak, Song Gupuh, Song Terus, Song 
Keplek, Gua Braholo, Gua Kidul; 7 Liang Bua; 8 Jerimalai, Lene Hara, Matja Kuru 2; 9 Leang Sarru; 10 Kuk; 11 Mai Da 
Dieu; 12 Xom Trai; 13 Con Co Ngua; 14 Con Moong, Hang Boi, Hang Trong; 15 Gua Balambangan; 16 Balobok; 
17 Ulu Leang I; 18 Golo; 19 Kria; 20 Liang Nabulei Lisa; 21 Liang Lemdubu. 
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larger islands (e.g. Philippines) but remained isolated from both Sundaland and Sahul (consisting 
of Australia, New Guinea and many smaller islands).

Tropical rainforest seems to have persisted throughout ISEA until c.82 kya, after which a 
drier and cooler climate is recorded in Java (van der Kaars & Dam 1995, 1997), and a savannah 
corridor likely was established through the central region of Sundaland from the Thai/Malay 
peninsula to Java, and remained until the onset of the Holocene (Bird, Taylor & Hunt, 2005). 
By c.45 kya, modern human populations were widely distributed across SEA and Australasia. 
There is skeletal evidence of a human presence at Niah Cave on Borneo from c.45 kya onwards 
(Reynolds et al., 2013), Tabon Cave on Palawan at c.40 kya (Détroit et al., 2004) and Wajak in 
East Java at c.35 kya (Storm et al., 2013). Between 30 and 28 kya temperatures started to rap-
idly fall and sea levels are estimated to have reached a lower limit of c.−123 m during the LGM 
(Hanebuth, Stattegger, & Bojanowski, 2009). Extreme conditions were reached between 23 and 
18 kya, when mean temperatures are estimated to have been 2–3.5°C below present (Gagan, 
Hendy, Haberle, & Hantoro, 2004; Rosenthal, Oppo, & Linsley, 2003; Visser, Thunell, & Stott, 
2003). The archaeological evidence for a human presence in ISEA during this period is scarce 
with hiatuses in habitation noted at Song Terus (Sémah & Sémah, 2012) and Niah (Reynolds et al., 
2013). It is likely that people abandoned these sites that would have been further away from the 
coasts during this cold phase, and moved out on to the low-lying plains, and closer to coastlines. 

Between 14.6 and 14.3 kya, the global climate began to improve and sea levels rapidly rose 
at an average of 5.33 m per 100 years from −80 to −64 m, corresponding to Meltwater Pulse 1A 
(Hanebuth & Stattegger, 2004). By the onset of the Holocene, Sumatra and Borneo remained 
connected to Peninsular Malaysia by a land bridge through the Karimata Strait. This was even-
tually severed at c.10 kya (Cranbrook, 2000; Voris, 2000). The oceans continued to rise from 
around −20 m at 9 kya to the mid-Holocene high sea stand at 7 kya when sea levels reached 
2–5 m higher than at present. The mid-Holocene transgression caused the inundation of many 
low-lying areas and allowed the expansion of mangrove swamps in coastal areas (Allen, 1987; 
Berdin, Siringan, & Maeda, 2003; Woodroffe, Thom, & Chappell, 1985). On land, and driven 
by rising temperatures and changes in precipitation, the tropical rainforests expanded and the 
savanna corridor established between Peninsula Malaysia and Java contracted (Flenley, 1996). 

Changing subsistence patterns, animal translocations and plant 
management and domestication

There is evidence from the Late Pleistocene of the human inhabitants of ISEA using a range 
of different hunting and foraging strategies to take advantage of the various local and regional 
resources available to them (Piper & Rabett, 2014). For example, at Song Gupuh (c.70 kya) and 
Song Terus (c.80 kya) in eastern Java, Tham Lod rock shelter (c.35 kya) in northern Thailand, 
Lang Rongrien (c.42 kya) in southern Thailand and at Ille Cave (c.13 kya) the focus seems to 
have been on large game such as suids, cervids and bovines (not Palawan) in open woodland/
savanna (Figure 3.1; Morwood et al., 2008; Mudar & Anderson, 2007; Piper, Ochoa, Robles, 
Lewis, & Paz, 2011; Schoochondej, 2000; Sémah & Sémah, 2012). In the more forested envi-
ronments around Niah, hunting strategies focused not only on pigs, but a relatively diverse 
range of prey including arboreal taxa such as orangutan (Pongo pygmaeus), macaques (Macaca 
spp.) and leaf monkeys (Presbytis spp.) and a variety of birds and aquatic and terrestrial vertebrates 
such as turtles (Geoemydidae and Trionychidae) (Rabett, Piper, & Barker, 2006; Rabett & 
Barker, 2007). On the isolated islands of Wallacea, where large mammals were absent, there is 
evidence for the exploitation of coastal resources at c.35 kya at Lene Hara and even some possi-
ble offshore fishing as early as c.42 kya at Jerimalai in Timor Leste (O’Connor, 2007; O’Connor, 



D
ow

nl
oa

de
d 

B
y:

 1
92

.1
68

.0
.1

5 
A

t: 
06

:2
8 

06
 A

ug
 2

01
7;

 F
or

: 9
78

13
15

72
54

44
, c

ha
pt

er
3,

 1
0.

43
24

/9
78

13
15

72
54

44
.c

h3
Human cultural, technological and adaptive changes

27

Ono, & Clarkson, 2011). There is also evidence of coastal resource procurement at c.35 kya at 
Leang Sarru on Talaud Island, an isolated island between the southern Philippines and northern 
Sulawesi (Ono, Soegondho, & Yoneda, 2009).

The procurement of plants is also evident during the Late Pleistocene across the region. At 
Niah, plant processing includes sago palm (Eugeissona utilis and/or Caryota mitis), yams (Dioscorea 
spp.), aroids that contain an irritant, and Pangium edule, a mangrove-adapted tree whose fruits 
are inedible unless detoxified (Barton, 2005; Zuraina, 1982). Several pits potentially used in 
the detoxification process of aroids and Pangium were also recorded at Niah dating to c.34 kya 
(Reynolds et al., 2013). However, there is a lack of technological evidence for the intensive 
plant processing in the Late Pleistocene that would emerge during the early Holocene, and 
perhaps the potential of these resources had yet to be fully realized. 

In the early Holocene, and as a result of rising sea levels inundating lowland coastal regions, 
many cave sites including Ille, Niah, Song Keplek, Gua Braholo and Song Gupuh come within 
the range of coastal foraging, as evidenced by the accumulation of large shell middens (Rabett 
et al., 2013; Lewis et al., 2008; Simanjuntak, 2002; Morwood et al., 2008). The archaeological 
record also indicates more intensive and prolonged occupation of these sites during this period. 
For example, at Niah from c.14 kya onwards, three cave entrances (West Mouth, Lobang 
Hangus, and Gan Kira) are frequented regularly and perhaps even contemporaneously (Barton 
et al., 2013) (see Lloyd-Smith et al., this volume). There is a much greater emphasis on the 
hunting of arboreal taxa, and in particular monkeys (Cercopithecidae), orangutan and civet 
cats (Viverridae) than in the Late Pleistocene (Piper & Rabett, 2009, 2014; Rabett, 2012). The 
environment around Niah had always been suitable for arboreal taxa and it is possible that one 
reason for the substantially higher numbers of monkeys and other small game during this period 
was improvements in range technologies, specifically the bow and arrow (Rabett & Piper, 2012, 
see below). A similar shift in hunting strategy in association with closure of tropical rainforests 
is observed at Song Gupuh, Song Terus, Song Keplek and Gua Braholo (Simanjuntak, 2002; 
Morwood et al., 2008; Sémah & Sémah, 2012).

Another feature of animal bone assemblages from the terminal Pleistocene onwards at Niah 
is the paucity of pig mandibles and monkey skulls. There appears to be no taphonomic reason 
for the selective ‘disappearance’ of these specific elements, and this raises the possibility that the 
inhabitants of Niah selectively retained these skulls and mandibles as trophies or for some other 
social/ritual purpose. The bones of predatory birds and hornbills are also a regular feature of 
bone assemblages at Niah, and it is plausible that these large birds were selectively targeted for 
their colorful plumage and bills, and perhaps for what they might have represented ritualistically 
and/or symbolically (Piper & Rabett, 2014). Both the collection of hunting trophies and the use 
of bird plumage is a common feature of many contemporary indigenous groups across ISEA and 
Melanesia (Bennett, Nyaoi, & Sompud, 1997). Another example of the selective use of monkey 
crania and other articulated (and sometimes burnt) skeletal elements in the mid-Holocene is in 
association with human burials at Song Terus and Song Keplek 5, Java (Détroit, 2006). 

The intensive use of pounders, pestles and mortars for plant processing and grinding res-
ins and minerals such as haematite also emerges at several sites across ISEA, MSEA and on 
New Guinea in the early Holocene (Bellwood, 1997: 181; Barker et al., 2013: 354–356; 
Simanjuntak, 2002), and at Liang Bua on Flores by 11 kya (Morwood et al., 2008). However, 
none of the highly decorative pestles and mortars reported by Swadling and Hide (2005) 
potentially dating from 8 kya onwards in New Guinea has been found in ISEA. 

Several globally significant food plants probably owe their origins to management intensifi-
cation in ISEA and/or New Guinea during the Early to mid-Holocene (Denham, 2013). For 
instance, early agriculture based on vegetative propagation in New Guinea includes taro and 
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some yams at c.7–6.4 kya (Fuller et al., 2014). Archaeological evidence dated between 6.9 and 
6.4 kya suggests the cultivation of bananas was already taking place at Kuk Swamp in the New 
Guinea Highlands (Denham et al. 2003; Denham, Haberle, & Lentfer, 2004). 

At Niah, the analysis of macro- and microbotanical remains indicates the gathering of nuts 
of Pangium edule, Elaeocarpus and Canarium, tubers such as taro (Colocasia cf. esculenta) and the 
seeds of grasses and sedges that would have been used for the production of textiles as well as a 
food resource. Early Holocene levels at Ille Cave include frequent remains of Canarium, paren-
chyma of wild yam (Dioscorea hispida), morphologically domesticated yam (Dioscorea alata) and 
taro (Colocasia cf. esculata) as well as the seeds of Boehmeria cf. platanifolia and B. racemosa, fibrous 
shrubs useful for making string (Barker et al., 2011). Alongside the intensification of plant use 
there is a significant increase in forest disturbance, probably associated with the vegetative repro-
duction of tuberous plants as a system of forest management and resource enhancement across 
ISEA and Melanesia (Denham et al., 2003; Barker et al., 2013: 355). 

Implements manufactured of bone, stone and shell

Certain aspects of material culture have their roots within the Late Pleistocene but appear to 
increase in geographic distribution and abundance during the terminal Pleistocene and into the 
Early Holocene, and use contexts potentially change. 

Osseous technologies are a good case in point. Some of the earliest bone artifacts in 
Southeast Asia have been identified in the West Mouth of Niah Cave dating to c.45 kya 
(Figure 3.1; Rabett, 2005; Rabett & Piper, 2012). The Niah sample of this period consists 
of 13 pieces, including pig tusk tools and a pigmented hard-shell turtle (Geoemydidae) 
plastron. There are also several point forms but no evidence of their use as projectile arma-
tures (Rabett et al., 2006; Rabett & Piper, 2012; Reynolds et al., 2013). At Lang Longrien 
in Peninsular Thailand a single piece of bone dated to c.42 kya demonstrates the groove 
and snap technique (Anderson, 1990, 1997). Two potentially early bone artifacts from the 
‘Tabuhan’ layers (c.30–80 kya) of Song Terus in East Java are illustrated by Kusno (2009), 
and a remarkably complex bone artifact, discovered recently at Matja Kuru 2 in East Timor, 
is interpreted as the base of a projectile point that was hafted, and is dated to c.34 kya 
(O’Connor, Robertson, & Aplin, 2014).

From the terminal Pleistocene onwards, there is a notable increase in the manufacture and 
use of osseous implements. They appear to have been produced on a variety of raw materials to 
fulfill a range of technological functions including cutting, shaping, perforating, possibly digging 
and fabrication, and as hafted projectile points (Rabett, 2005; Rabett & Piper 2012). At Niah 
between 10,534 ± 131 cal bce (OxA-13936) and 10,423 ± 95 cal bce (OxA-13939), the local 
foraging populations started manufacturing bone points for piercing, pig tusk tools for scraping 
and grinding, and hafted composite projectile armatures (Barton et al., 2013). The appearance of 
this latter technology coincides with the shift to greater hunting emphasis of primates, the limb 
bones of which were then used to produce more osseous implements (Piper & Rabett, 2009). 
Several hafted stingray spines, a technology observed nowhere else in ISEA this early, were 
recovered from deposits dating between 8,936 ± 148 cal bce (OxA-12391) and 6,863 ± 109 cal 
bce (OxA-18358) (Barton, Piper, Rabett, & Reeds, 2009). Also in Borneo, bone implements 
appear for the first time at the coastal site of Gua Balambangan, on Pulau off the northeast coast 
of Sabah between 9,503 ± 319 cal bce (Beta-109141) and 8,057 ± 227 cal bce (Beta-109140), 
some 8,000 years after the site was first occupied (Rabett & Piper, 2012; Zuraina, Ignatius,  
Tjia, & Koon, 1998). The implements appear to have been designed for an extractive strategy 
that focused on coastal margin environments (Rabett, 2005).
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On Java, bone implements found at Gua Braholo date from as early as 11,923 ± 181 cal bce 
(no lab code) (Simanjunak & Asikin, 2004). Excavations at Song Gupuh produced edge and 
point pieces dating from c.11 kya onwards (Morwood et al., 2008), and a relatively large collec-
tion of points, ‘spatulas’, ‘pins’ and a small adze were recorded at Song Terus dating between 8 
and 9 kya (Sémah et al., 2004). At both these sites, an increase in bone technologies appears to 
coincide with a shift to the hunting of a wider diversity of game, with a higher proportion of 
arboreal taxa. Dates obtained by Simanjunak and Asikin (2004) for Song Keplek and Gunung 
Kidul suggest the initial appearance of bone technology by 8,002 ± 299 cal bce (no lab code).

On the mainland, the earliest bone technologies have been recorded in northern Vietnam 
at Xom Trai, between 17,309 ± 114 cal bce (Bln-3042) and 20,062 ± 211 cal bce (Bln-3472), 
and at Con Moong cave in the Hoabinhian unit (Culture Layer II), dating to between 10,186  
± 132 cal bce (Bln-3485) and 9,401 ± 229 cal bce (ZK-340) (Nguyen Viet, 2000). Another c.250 
bone artifacts have been recovered from some 150 Hoabinhian sites in northern Vietnam dating 
broadly to the Pleistocene–Holocene transition (Rabett & Piper, 2012). In Ninh Bình province, 
a small number of bone implements were identified at Hang Boi dating to c.13 kya and Hang 
Trong, where they are likely to be of Early Holocene age (Rabett, 2012). In the mid-Holocene, 
bone artifacts have been recovered from Da But sites in northern Vietnam, a cultural complex that 
took shape along the coastal lowlands of the Gulf of Tonkin around c.8 kya (Nguyen Viet, 2005). 

Small numbers of osseous implements have also been recorded at Moh Khiew in the Thai/
Malay peninsula dating from 10,943 ± 128 cal bce (OAEP-1284) and at the neighbouring site 
of Sakai in Early Holocene deposits (Rabett, 2002; Rabett & Piper, 2012).

In southern Sulawesi, bone implements, considered typical of those attributed to the ‘Toalean’ 
culture, have been recovered from Ulu Leang 1 rock-shelter with an earliest date of 6,069  
± 660 cal bce (ANU-606) (Olsen & Glover, 2004). At other sites across the same peninsula, south 
of the Cenrana Valley, bone points are added to the Toalean repertoire between 7 and 8 kya. 

In the Philippines, the earliest record of a bone implement in the form of a fishing gorge 
comes from the site of Bubog I on Ilin Island dating to before 9,150–8,810 cal bce (WK-32983; 
Pawlik et al., 2014). Ille on Palawan has produced a total of three bone artifacts with an associ-
ated date of c.4,615 ± 57 cal bce (OxA-16095) (Lewis et al., 2008; Ochoa, 2009), and Balobok 
rock-shelter on Tawi Tawi in the Sulu Sea has also produced bone artifacts, possibly dating to 
the Early or mid-Holocene (Ronquillo, Santiago, Asato & Tanaka, 1993; Bautista, 2001), but 
problems exist with the marine dating of shell and stratigraphy for this site (Spriggs, 2003).

Bone technologies have also been reported from several islands in Wallacea and from the 
northern edge of the Sahul Shelf at this time. There is a probable early occurrence of bone tech-
nology at Liang Lemdubu on Aru Island dated to 17,770 ± 530 cal bce (OZD-460), and later 
in the archaeological sequence at 8,674 ± 65 cal bce (OZF-356). At Liang Nabulei Lisa, bone 
projectile points and perforators were excavated from contexts dated to between 9,314 ± 68 cal 
bce (OZD-699) and 5,850 ± 151 cal bce (ANU-10905) (Pasveer, 2006). Pasveer and Bellwood 
(2004) have reported a total of 78 bone artifacts from the upper pre-ceramic phase at Golo Cave, 
Gebe Island in the North Malaku islands, dating to between 6,015–5,793 cal bce (ANU-9449) 
and 1,741–1,294 cal bce (ANU-9448) (CALIB 5.0.1) (Figures 3.1 and 3.2; Szabó, Brumm & 
Bellwood, 2007). At Kria Cave on the Bird’s Head Peninsula, Papua New Guinea, bone arti-
facts used primarily as perforators were dated to a comparatively brief interval from 5,730–5,560 
cal bce (GrA-9103) to 3,260–2,890 cal bce (GrA-9100) (Pasveer, 2004). 

Hafted edge-ground stone axes/adzes are known from Arnheim Land, the Kimberley and on 
Cape York in northern Australia, and in Papua New Guinea, where the grinding of stone tools and 
adzes associated with ‘waisting’ for the attachment of a haft can be traced back to the Late Pleistocene 
(Anderson & Summerhayes, 2008; Geneste, David, Plisson, Delannoy & Petchey, 2012). In Japan, 
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edge-ground flaked and pebble tools occur throughout the archaeological record before c.30 kya, and 
perhaps as early as c.38 kya (Tsutsumi, 2012). In SEA, the earliest records of edge-ground adzes or 
axes (sometimes known as proto-Neoliths) have been recorded from the Hoabinhian sites of Xom 
Trai and Mai Da Dieu in northern Vietnam, where this technique of preparation dates to c.16 kya 
(Figures 3.1 & 3.3; Rabett, 2012: 186) or a little later. But the proliferation of this technological 
tradition in Vietnam is considered to have occurred after c.11 kya, in association with the Bacsonian 
Culture (Bellwood, 1997: 161–162). It is then found throughout Thailand and Malaysia as well during 
the mid-Holocene (Bellwood, 1997; Geneste et al., 2012). Edge and fully ground adzes are also a 
characteristic of the Da But Culture, where they appear after c.7 kya (Nguyen Viet, 2005). 

Edge-ground technologies are relatively rare in ISEA, but two flakes produced during the 
rejuvenation or maintenance of tools with ground edges were recovered in the West Mouth of 
Niah Cave immediately below a date of 6,695–7,031 cal bce (OxA-18358) and above an hori-
zon dated to 8,751–9,186 cal bce (OxA-12391) (Rabett et al., 2013: 227). Kress (2004) reported 
the occurrence of edge-ground adzes in association with two tightly flexed burials from Sa’gung 
Rock Shelter in central Palawan. Though undated, these burials were aceramic, and reminiscent 
of those from Borneo and northern Vietnam dating to the mid-Holocene. 

Shell adzes appear in the terminal Pleistocene or early Holocene from the Philippines to 
Melanesia (Figure 3.4). They were produced using a single fold section of the body (mostly 
Melanesia) and/or hinge (mostly Philippines) of the giant clam (Hippopus or Tridacna) or the 
thickened aperture of the horned helmet Cassis cornuta. During the early to mid-Holocene, 
these implements were mostly unmodified with the exception of light grinding or abrasion 
to the bevel and/or edges (Szabó, 2004). Notwithstanding problems with dating (see Pawlik 
et al., 2015), probably some of the earliest edge-ground shell adzes are from the Mollucas or 
Melanesia. For example, Golo Cave on Gebe Island produced several shell adzes associated with  

Figure 3.2  A selection of early Holocene bone implement types from Golo Cave, Gebe Island, 
Moluccas 

Source: Illustration by the author.
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Figure 3.3  Edge-ground stone adzes dating to the early Holocene from Xom Trai Cave, 
northern Vietnam 

Source: Original images Nguyen Viet; illustration by the author.

radiocarbon dates on charcoal and shell of between c.13 kya and 8 kya (Bellwood et al., 1998). 
Similar Tridacna shell adzes of comparable age and form have been recorded at Pamwak on 
Manus, in the Admiralty Islands possibly dating to between 10 and 7 kya (Spriggs, 1991). A large 
Tridacna adze was recovered from the Sepik region, New Guinea, which produced a direct date 
of 3,030 ± 90 bce (no code; Swadling & Hide, 2005: 291). O’Connor (2006: 81) reported an 
unstratified Tridacna adze from near the township of Tutuala in East Timor that returned a direct 
C14 date of 7,894–6,612 cal bce (ANU 12061). This specimen differs from those reported else-
where in that it is fully ground and shaped similar to the quadrangular stone adzes that become 
common after 3,550 cal bce in maritime SEA (Bellwood, 1997: 155), and the artifact might have 
been produced using old shell (see O’Connor, 2006: 81).

Of three shell adzes reported by Tanudirjo (2001), the two oldest were edge-ground, manu-
factured from Tridacna and identified in aceramic layers at Leang Tahuna on Merampit Island, 
southeast of Halmahera and Leang Manaf on Sanana. They produced direct dates on the shell 
of 2,534–2,417 cal bp (OZD-771) and 5,483–5,324 cal bce (OZD-772) respectively. A third 
shell adze/chisel from Waylia on Talaud Island was found on the ground surface. This was 
constructed from the thickened lip of a Cassis cornuta shell. This type of adze manufacture might 
have been a later innovation than those produced on giant clam, as reported from Wetef and 
Golo caves (Bellwood et al., 1998). 

Shell adzes are also frequently found in early to mid-Holocene contexts in the Philippines, but 
problems of chronological accuracy and provenance often exist. For example, a single human burial 
at Duyong Cave produced three Tridacna gigas shell adzes and a ‘gouge’ neatly aligned down either 
side of the individual (Fox, 1970: 63 Fig.19a and b; Szabó, 2004: 283). A date of 3,965–2,693 cal 
bce (UCLA-287) produced on charcoal ‘found in the grave fill’ (Fox, 1970: 60) should be treated 
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with caution. But the burial context was aceramic, suggesting that it is older than c.4.5 kya, after 
which pottery first appears in the archaeological record of the Philippines. Two shell adzes identical 
to those found at Duyong were recovered from shallow disturbed deposits, apparently along with 
ground stone adzes, in Bato Puti on Lipuun Point, Palawan. Fox (1970: 62) associated these with 
the ‘Neolithic’ burials identified in the cave, though no definite stratigraphic or chronological cor-
relation was evident. In 1965, Fox (1970: 64) recovered a Tridacna ‘tool’ from a grave in Paredes 
Rock Shelter on Langen Island, El Nido associated with two fully flexed inhumations and one supine 
burial. Shell adzes from Balobok on Tawi Tawi Island, southern Philippines have been argued to 
be as much as 7.5 kya (Spoehr, 1973; Ronquillo et al., 1993), but the validity of the dates and the 
stratigraphic and chronological integrity of the shell adzes have been questioned (Spriggs, 1989). 
Solheim, Legaspi and Neri (1979) recorded shell adzes on Sanga Sanga Island in the Sulu Sea in pre-
ceramic layers with radiocarbon dates on marine shell of 4,700 ± 180 and 5,995 ± 90 bce. A much 
more securely dated shell adze has been recovered from Bubog I Rock Shelter on Ilin Island off the 
southwest coast of Mindoro. A direct AMS date on the adze returned an age of 5,600–5,300 cal 
bce (S-ANU-35132). The security of this date is enhanced by the known recovery location of the 
artifact within a well-dated and stratigraphically secure context that brackets its manufacture between 
c.11 kya and c.6 kya (Figure 3.5; Pawlik et al., 2015).

Figure 3.4  The geographic distribution of archaeological sites referred to in the text that 
produced shell adzes and human burials from the terminal Pleistocene to  
mid-Holocene in Southeast Asia and Melanesia 

Source: Background map prepared by Treehouse Maps, Arnhem, Netherlands; modified and details added by Brenton 
Hill, colorfst@gmail.com, after Pawlik et al., in review). 

Notes: 1 Bubog 1; 2 Ille, Paredes; 3 Tabon, Duyong, Sa’gung, Batu Puti; 4 Niah; 5 Balobok, Sanga Sanga; 6 Leang 
Tahuna, Leang Manaf; 7 Golo, Buwawansi; 8 Sepik; 9 Pamwak; 10 Hang Cho; 11 Da But, Con Co Ngua; 12 Gua Teluk 
Ke-lewan; 13 Gua Cha, Gua Peraling; 14 Gua Tenkgorak; 15 Pawon; 16 Punung III, Song Terus, Song Keplek, Gua 
Braholo; 17 Wajak, Hoekgrot; 18 Liang Lemdubu.
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The emergence of burial traditions across Southeast Asia 

The fossil remains of AMH prior to c.10 kya are rare in ISEA (see Oxenham and Buckley, this 
volume) and there is currently no evidence of intentional interment of the dead prior to the 
terminal Pleistocene across the region. The earliest clear indication of deliberate burial in the 
region is from Liang Lemdubu on the Aru Islands. The disarticulated nature of the skeletal 
remains on excavation implied secondary burial of the corpse, perhaps in bundles, following 
soft-tissue decomposition. Estimated to date between c.18 kya and 16 kya, cut marks on the 
right humerus and ulna might suggest disarticulation after death. The body then appears to 
have been left to decay before being wrapped and buried in a seated position (Bulbeck, 2006). 
This is currently the only burial of this age identified east of Wallace’s Line (except Australia) 
and geographically disassociated with the proliferation of burial tradition in ISEA. Nevertheless 
there are ways in which the body was treated after death that have parallels in the West Mouth 
of Niah, and at Gua Braholo and Ille Cave.

Within the West Mouth of Niah (see Lloyd-Smith et al., this volume) the oldest burials date 
between radiocarbon assays on two different individuals of 9,320–9,748 cal bce (OxA-15157) 
and 6,404–7,504 cal bce (OxA-16161). Treatment of the dead was highly variable and included 
flexed and seated inhumations, secondary un-burnt and cremation burial and flexed decapitated 
burials. One complex burial rite appears to have involved seating the deceased on a lit fire (Rabett 
et al., 2013). In addition, burials were not randomly distributed but rather spatially segregated, 
perhaps emphasizing different familial or group allegiances (Lloyd-Smith, 2012). The use of ani-
mal body parts in burial practice was also evident, in particular, with the use of a rhinoceros radius 
as a ‘pillow’ in a flexed burial (Figure 3.6; Cranbrook, 1986; Rabett et al., 2013). Likely early to 
mid-Holocene flexed burials in Borneo have also been recorded within the occupation deposits 
at Gua Tenkgorak (Widianto & Handini, 2003) and Kimanis (Arifin, 2004) in Kalimantan.

At Gua Braholo a secondary burial was found within a pit, which had charcoal and ash at the 
base, very similar to the seated burials at Niah. A C14 determination on the charcoal produced a 
date of 6,810 ± 170 bce (Détroit, 2006: 196). This secondary burial was broadly contemporane-
ous with a tightly flexed burial found at the same level. Other tightly flexed and extended burials 
in Java have been recovered from Song Keplek (SK5) dating to 5,070 ± 180 bce and SK4 at 
2,560 ± 90 bce, Song Terus 1 at 7,380 ± 90 bce and Pawon 4 at 7,575 ± 200 bce (Détroit, 2006: 

Figure 3.5  Edge-ground shell adze directly dated to 5,550–5,250 cal bce (S-ANU-35132) from 
Bubog I rock shelter on Ilin Island, Mindoro (after Pawlik et al., in review)
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199; Noerwildi, 2011/2012; Simanjuntak, 2002). At Hoekgrot in East Java, Eugene Dubois 
recovered the remains of at least three adults and one juvenile that had almost certainly been laid 
on the surface, or buried in the cave. One skeleton had been completely coated red, presum-
ably with ochre (Storm, 1995). Although undated, there is a strong possibility that these human 
remains are also of early to mid-Holocene date. 

At Ille on Palawan (see Lara et al., this volume), several cremation burials have been iden-
tified dating to the Early Holocene (Lewis et al., 2008). To date, the best studied of these is 
Burial 758 with direct dates of 7,310–7,056 cal bce (OxA-16020) and 7,475–7,330 cal bce 
(OxA-15982). Numerous, multiple cut marks concentrated at the joints and scrape marks 
on the surfaces of long bones and the cranium suggest that the body had been systematically 
defleshed, dismembered and long bones smashed before being placed in a container and buried 
(Lara, Paz, Lewis, & Solheim, 2013). The dismemberment and breakage might indicate that 
ritual cannibalism played a role in the burial rites. 

Probably the oldest burials in the mainland have been recovered from Tam Hang Cave in 
northern Laos dating to c.14,000 cal bce (Shackleford & Demeter, 2012). Other early dated 
flexed and crouched inhumations have been recorded at Pha Phen in Laos (c.5,000 cal bce), 
Tham Lod (c.10,000–11,000 cal bce), Ban Rai (c.8,000 cal bce), Ban Tha Si in Thailand and 
Mai Da Nuoc (8,000–6,000 cal bce) in northern Vietnam (Tayles et al., 2015). A flexed burial 
from Hang Cho Cave in northern Vietnam directly dated to 9,259 ± 260 bce or 9,150–7,750 
cal bce (no code) was found in association with a variety of stone artifacts including plant-
processing implements (Matsumura et al., 2006; Yoneda, 2006).

Primary flexed and secondary burials have been found in caves on the Malay Peninsula such 
as Gua Cha, Gua Teluk Ke-lewar and Gua Peraling (Zuraina, 2005). At Gua Cha, two types 
of single and multiple burials were recorded in the Hoabinhian phase of occupation, flexed and 
extended (Sieveking, 1954). Two secondary burials (B.15 and B.16) are of particular note: in 
these the bones had been “artificially broken and in some cases split to remove the marrow,” 

Figure 3.6  Burial No. 27 from the West Mouth of Niah Caves, showing a flexed inhumation 
with a rhinoceros radius utilized as a ‘pillow’ 

Source: Reproduced with the permission of the Sarawak Museum; after Rabett et al., 2013).
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reminiscent of Ille Cave. B.16, which was associated with a localized pile of ash and many of the 
bones had been burnt. Sieveking (1954: 93) interpreted this as possible cannibalism, but lacking 
ritual significance “since little care was taken in burial of these remains.”

In total more than 300 hundred burials have been recorded at Da But and Con Co Ngua 
in Thanh Hoa Province, Vietnam. At Da But, several burials dating to c.4,000 cal bce were 
commonly interred in a seated position (Nguyen Viet, 2005), and at Con Co Ngua, dating to 
3,500 cal bce, tightly flexed burial was a common practice (Matsumura, Oxenham, Nguyen,  
Nguyen, & Nguyen, 2011). 

Discussion of technological and behavioral change in the Early 
Holocene of Southeast Asia

If the single record of a maxillary premolar from Punung III in Java is accepted as representing 
an AMH, then there is the possibility that our species has inhabited ISEA throughout the last 
c.125 kya. There are further equivocal records of a human presence at Song Terus (Sémah & 
Sémah, 2012) and Song Gupuh (Morwood et al., 2008) from c.70 kya and c.80 kya respectively, 
but no human remains have been recovered to determine whether the archaeological records 
were accumulated by AMH or the pre-existing Homo erectus populations that are known to have 
been present in the region since c.1.7 million years ago (Sémah, Saleki, Falguéres, Féraud, & 
Djubiantono, 2000). 

By at least c.45 kya, there is archaeological evidence from across Australasia and SEA for a 
broad geographic presence of AMH. They had the technological capabilities to construct some 
sort of water craft that permitted them to traverse open sea and establish populations on various 
islands throughout Wallacea, and reach the continent of Australia. Intermittent frequentation 
of archaeological sites on small islands that probably did not possess the resources to maintain a 
permanent human population, such as small islands within the Talaud group, indicates that they 
probably had the seafaring means by which to make multiple, short return journeys. 

These Pleistocene foragers also had a wide distribution across the expanses of the exposed 
Sunda shelf that conjoined the islands of ISEA with each other, and Peninsular Malaysia to 
form the sub-continental landmass of Sundaland. These early populations were accomplished 
foragers with the skills that enabled them to successfully colonize a diversity of habitats that 
included hunting large terrestrial game in the savanna and open woodlands that extended 
from the Thai/Malay peninsula south as far as Java and Bali, and capture a range of terrestrial 
and arboreal taxa in the tropical rainforests of northwest Borneo. They had also acquired the  
necessary expertise to process toxic plants to make them edible, and there is some environmental 
evidence indicating the early stages of forest management to enhance the growth of economi-
cally important plants and provide resources to attract potential game animals (Reynolds et al., 
2013). These forager groups of SEA generally produced flaked stone implements and core 
tools. There is no evidence for the production and use of technologies specifically designed for 
the processing of plants. Osseous implements were already in existence at a few locales such 
as Niah and Lang Longrien, but individual artifacts are scarce, and use contexts were limited. 
Projectile technologies are absent. 

During the coldest phases of the LGM, evidence for a human presence across SEA is scarce 
and most cave and rock shelter sites such as Niah, Song Gupuh, and Song Terus appear to have 
been seldom occupied, or completely abandoned during this period. The likelihood is that these 
sites became less than ideal locations for habitation, being long distances from the glacial coastlines. 

From c.14 kya onwards, the climate began to warm and the polar ice caps melt. The rapid-
ity of the marine advance at the end of the Pleistocene likely disrupted coastal ecology, made 
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remaining along coastlines less productive and reduced potential foraging ranges, perhaps bring-
ing human populations into ever-closer contact with each other in pursuit of diminishing 
resources. It has been argued that the considerable changes in the geography of SEA was the 
catalyst for large-scale population movements, synchronous with the end of the last ice age at 
c.12 kya. This was followed by a subsequent population expansion, perhaps originating from 
Borneo and adjacent Wallacean islands (Sulawesi) and spreading across maritime SEA (Soares 
et al., 2008). 

Some foragers certainly appear to have migrated inland where we observe renewed and sus-
tained occupation of cave sites such as Song Terus, Song Keplek and Niah during the terminal 
Pleistocene and early Holocene, and the initial occupation of sites such as Ille Cave on Palawan. 
The archaeological record suggests these cave and rock shelter sites were more intensively uti-
lized than previously, with the accumulation of large middens consisting of estuarine, mangrove 
and marine shell, indicating proximity to coastlines. Local mobility appears to have reduced 
with longer durations of occupation at single sites, perhaps as a result of a significant realignment 
of subsistence strategies, in part related to the climatic amelioration and expansion of the tropi-
cal rainforests, and perhaps in part as a result of technological advances and/or innovations in 
projectile technologies (Rabett & Piper, 2012). Whereas large terrestrial game adapted to open 
woodland and savanna environments was the hunting focus during the Late Pleistocene, the 
capture of arboreal prey such as monkeys and civet cats increased significantly, and prey diversity 
expanded, in the early Holocene. 

The retention and/or use of pig mandibles and monkey skulls at Niah imply an increasing 
emphasis on the social importance of visual signaling within, and conceivably, between com-
munities. Perhaps the display of hunting trophies was to stress an individual’s prowess and/or to 
demarcate territorial boundaries, as has been recorded historically in Borneo (Medway, 1973). 
The use of feathers, beaks and other body parts of hornbills and predatory birds suggests the 
growing use of self-adornment and increasing ritual practices, as does the production of hema-
tite and its use within burial contexts and perhaps as body paint and rock art. The inclusion of 
animal crania and other body parts in burials in Java and Borneo also implies a significant change 
in human perceptions of the environment, relationships with animal communities surround-
ing them, and ritual and ideological behavior (Figure 3.7). There is also an increasing emphasis 
on social identity evident in the use of animal body parts and hematite for ornamentation and 
decoration.

In the early Holocene, there is also a marked increase in the utilization of economic plants 
across SEA that coincides with the appearance of a variety of new technologies specifically 
designed for processing a variety of vegetative foodstuffs. The importance of New Guinea in 
regional developments emerges during this period. For example, some of the earliest evidence 
for aboriculture/vegeculture and the translocation of tuberous plants such as yams and taros 
have been recorded at Kuk Swamp by c.7–8 kya (Denham et al., 2003). It is possible that these 
plants and the knowledge of how to manage them was transferred between populations across 
the region, perhaps as far as Palawan where morphologically domestic yam (Dioscorea alata) and 
taro (Colocasia cf. esculata) have been recorded at Ille during the early to mid-Holocene (Barker 
et al., 2011). Another example is edible diploid bananas derived from Musa acuminata banksii, a 
native of New Guinea that was hybridized with other wild species of ISEA bananas, including 
Musa acuminata errans, a native of the Philippines (Kennedy, 2008). 

Shell adze technology also likely originated in Melanesia or northeastern Indonesia with 
the earliest records so far at Pamwak in the Admiralty Islands and Golo Cave on Gebe Island 
in the Moluccas (Szabó, 2004; Pawlik et al., 2015). By the early to mid-Holocene, shell adzes 
were in use from the islands north of New Guinea across the southern regions of the Philippine 
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archipelago. Although there is some difference in the way the majority of shell adzes were pro-
duced in the Philippines, compared to those in Melanesia, Szabó (2004: 343) considered the 
manufacture of Tridacna and Hippopus adzes spanning northern maritime SEA to Near Oceania 
as a single tradition, linking these regions. Unlike stone adzes that were predominantly used for 
‘agricultural’ purposes, Golson (2005) has argued that the shell adze was specifically designed 
for use in the construction of maritime technologies, and this would fit neatly with evidence 
for expanding maritime networks. 

Another region of technological and cultural innovation might have been the northwestern 
fringes of the Sunda shelf and Wallacea, as proposed by Soares et al. (2008) and Bulbeck (2008). 
For example, by the terminal Pleistocene at Niah there is a considerable increase in the use 
of bone as a manufacturing medium. A variety of tools were produced for piercing, scraping 
and grinding and there is the first definitive evidence for the manufacture of hafted projectile 
technologies. In contrast, at Gua Balambangan the bone implements produced by the end of 
the Pleistocene were potentially utilized for the exploitation of mangroves. Further to the east 
at Golo in the Moluccas and Kria in the Bird’s Head, projectile points are absent and awls and 
‘spatula-types’ are common. So, although the knowledge of osseous implement manufacture was 
transferred between forager communities across the region, each utilized it differently, produ cing 
a range of tool types contingent on local functional requirements (Rabett & Piper, 2012). By the 
early to mid-Holocene, implements in animal bone and tooth had become an integral part of 
hunter–gatherer repertoires, recorded at numerous sites from Vietnam and Thailand in the north 
to Java in the south and the Bird’s Head Peninsula of New Guinea in the east. 

The earliest known burial in maritime SEA is recorded at Liang Lemdubu, on the fringes 
of the Sahul shelf, where a young woman was interred at c.18 kya. With reference to the 
geographic distribution of burials across SEA (Figure 3.4) this individual appears isolated, and 

Figure 3.7  An early Holocene flexed inhumation from Song Terus, Java, associated with a 
complete Javan lutung (Trachypithecus auratus) skull (circled) 

Source: Reproduced with the kind permission of Francois Sémah, Florent Détroit and Truman Simanjuntak.



D
ow

nl
oa

de
d 

B
y:

 1
92

.1
68

.0
.1

5 
A

t: 
06

:2
8 

06
 A

ug
 2

01
7;

 F
or

: 9
78

13
15

72
54

44
, c

ha
pt

er
3,

 1
0.

43
24

/9
78

13
15

72
54

44
.c

h3
P. J. Piper

38

perhaps distinctive from the complex burial traditions emerging in MSEA and ISEA. In ISEA 
itself, the appearance of burials at Niah Cave from c.10 kya onwards signifies a change in the 
perception of the living, the dead and perhaps perceptions of an after-life (Lloyd-Smith, 2012). 
The most common and widely distributed burial tradition appears to be tightly flexed interments, 
perhaps emerging first in northern Borneo and then spreading across maritime SEA as far as Java 
in the early Holocene, and northwest to Peninsular Malaysia by the mid-Holocene. Fire was also 
widely used in the early Holocene and has been identified in cremation burials at Niah, Ille Cave 
on Palawan and at Gua Braholo in Java. Other types of burial are more geographically restricted 
and might indicate closer community relationships across the region. For example, full cremation 
appears to be restricted to coastal sites along the eastern seaboard of the Sunda Shelf (Ille Cave, 
Palawan and Niah Cave, Borneo). The varying geographic distributions in how people treated 
the dead through complex burial rites suggests that different inter-connected forager groups fairly 
rapidly developed their own unique identities and ways of perceiving the world.

It has been proposed that the geographic distribution of seated burials in northern Borneo 
and Vietnam might indicate contact between the mainland and ISEA across the South China Sea 
during the mid-Holocene (Lloyd-Smith, 2012). However, Da But has much closer affiliations to 
the north, with the shell midden and burial sites containing mutilated flexed and seated burials 
associated with the late foragers/early farmers of the Ding Si Shan in Guangxi dating to c.8–7 kya 
(Li et al., 2013). Both the Ding Si Shan and Da But sites have produced cord-marked pottery and 
fully ground stone adzes not found in Borneo or anywhere else in ISEA at this time. Based on 
the distribution of edge-ground stone adzes identified at Niah, and also Sa’gung Cave in southern 
Palawan as well as the Dabutian sites in Vietnam, there might have been some contact across the 
South China Sea during the earlier stages of the mid-Holocene (see Bulbeck, 2008). 

Détroit (2006: 198–199) has argued that the early to mid-Holocene inhumations recorded 
in Java demonstrate a high degree of variability in methods of burial, and that the individuals 
interred exhibit considerable biological variability. This implies perhaps more than one popula-
tion is represented, and it is likely that communities possessed individuals with their origins from 
different geographic locations. Closer scrutiny of the biological affinity of skeletons from other 
large burial grounds in the region might produce similar evidence, reinforcing Southeast Asia’s 
status as a developing crossroads in routes of human migration, connectivity and mobility during 
the early and mid-Holocene. 

Thus, the terminal Plesitocene to mid-Holocene archaeological record of SEA is starting 
to chronicle the significant technological and cultural changes that occurred across the region 
following the last glacial period, probably initially influenced by the insularization of islands on 
the Sunda shelf, drowning landscapes and resulting in human migrations. The records presented 
here illustrate how some of the spheres of contact and exchange developed (see also Bulbeck, 
2008, for discussion on other potential geographic connections), and strengthened during the 
early and mid-Holocene on the mainland, across the Sunda region, and possibly from the south-
ern Philippines to the Moluccas and into Melanesia. The widening geographic distribution of 
archaeological sites that possess inter-related cultural and technological traditions possibly indi-
cate improving maritime technologies and inter-island movements of forager populations from 
the terminal Pleistocene to mid-Holocene across Southeast Asia. 
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Graeme Barker, Lindsay Lloyd-Smith and the Sarawak Museum for permission to reproduce 
the image of the flexed burial from Niah Cave; and Francois Sémah, Florent Détroit and 
Truman Simanjuntak for the image of a burial from Song Terus, courtesy of the National 
Centre for Archaeology (Jakarta) and Muséum National d’Histoire Naturelle (Paris), Mission 
Quaternaire et Préhistoire en Indonésie (Ministère Français des Affaires Etrangères), copyright 
Semenanjung. Peter Bellwood provided access to the Golo Cave osseous artifact assemblage 
and Alfred Pawlik permitted use of the images of the shell adze from Bubog I rock shelter, Ilin 
Island, Mindoro. 

References

Allen, H. R. 1987. Holocene mangroves and middens in northern Australia and Southeast Asia. Indo-Pacific 
Prehistory Association Bulletin 7: 1–16.

Anderson, A. & Summerhayes, G. 2008. Edge-ground and waisted axes in the Western Pacific. Asian 
Perspectives 47(1): 45–58.

Anderson, D. D. 1990. Lang Rongrien rockshelter: A Pleistocene–Early Holocene archaeological site from Krabi, south-
western Thailand. University Museum Monograph 71. University Museum, University of Pennsylvania: 
Philadelphia.

Anderson, D. D. 1997. Cave archaeology in Southeast Asia. Geoarchaeology: An International Journal 12(6): 
607–638.

Arifin, K. 2004. Early human occupation of the East Kalimantan Rainforest. Unpublished Ph.D Thesis. 
Canberra: The Australian National University.

Barker, G., Hunt, C., & Carlos, J. 2011. Transitions to farming in Island Southeast Asia: Archaeological, 
biomolecular, and palaeoecological perspectives, in G. Barker & M. Janowski (eds), Why cultivate? 
Anthropological and archaeological approaches to foraging–farming transitions in Southeast Asia. McDonald 
Institute for Archaeological Research: Cambridge, 64–71.

Barker, G., Barton, H., Cole, F., Doherty, C., Gilbertson, D., Hunt, C. et al. 2013. The Niah Caves, the 
‘Human Revolution’, and foraging/farming transitions in Island Southeast Asia, Chapter 9, in G. Barker 
(ed.), Rainforest foraging and farming in Island Southeast Asia: The archaeology and environmental history of the 
Niah Caves, Sarawak, Niah Cave Project Monographs. McDonald Institute Monograph Series: 341–366.

Barton, H. 2005. The case for rainforest foragers: The starch record at Niah Cave, Sarawak. Asian 
Perspectives 44(1): 56–72.

Barton, H., Piper, P. J., Rabett, R. J., & Reeds, I. 2009. Composite hunting technologies from the 
Terminal Pleistocene and Early Holocene, Niah Cave, Borneo. Journal of Archaeological Science 36: 
1708–1714.

Barton, H., Barker, G., Gilbertson, D., Hunt, C., Kealhofer, L., Lewis, H. et al., 2013. Later Pleistocene 
foragers c.35,000–11,500 years ago, Chapter 5, in G. Barker (ed.) Rainforest foraging and farming in Island 
Southeast Asia: The archaeology and environmental history of the Niah Caves, Sarawak, Niah Cave Project 
Monographs. McDonald Institute Monograph Series: 173–216. 

Bautista, A., 2001. An analysis of animal remains recovered from Balobok Rockshelter, Sanga-Sanga, Tawi-Tawi 
Province. Unpublished Master’s Thesis. University of Santo Thomas: Manila.

Bellwood, P. 1997. Prehistory of the Indo-Malaysian archipelago, University of Hawaii Press: Hawai’i.
Bellwood, P., Nitihaminoto, G., Irwin, G., Gunadi, Waluyo, A., & Tanudirjo, D. 1998. 35,000 years of 

prehistory in the northern Moluccas, in G. J. Bartstra (ed.), Bird’s Head approaches, Modern Quaternary 
Research in Southeast Asia: 233–275.

Bennett, E. L., Nyaoi, A. J., & Sompud, J. 1997. Hornbills Buceros spp. and culture in northern Borneo: 
Can they continue to co-exist? Biological Conservation 82(1): 41–46.

Berdin, R. D., Siringan, F. P., & Maeda, Y. 2003. Holocene relative sea-level changes and mangrove 
response in Southwest Bohol, Philippines. Journal of Coastal Research 19: 304–313.

Bird, M. I., Taylor D., & Hunt, C. 2005. Palaeoenvironments of insular Southeast Asia during the Last 
Glacial Period: A savanna corridor in Sundaland. Quaternary Science Reviews 24: 2228–2242.

Bulbeck, D. 2006. The last Glacial Maximum human burial from Liang Lemdubu in northern Sahulland, 
Chapter 12, in S. O’Connor, M. Spriggs & P. Veth (eds), The archeology of the Aru Islands, Eastern 
Indonesia. ANU Epress: Canberra, 255–294.



D
ow

nl
oa

de
d 

B
y:

 1
92

.1
68

.0
.1

5 
A

t: 
06

:2
8 

06
 A

ug
 2

01
7;

 F
or

: 9
78

13
15

72
54

44
, c

ha
pt

er
3,

 1
0.

43
24

/9
78

13
15

72
54

44
.c

h3
P. J. Piper

40

Bulbeck, D. 2008. An integrated perspective on the Austronesian diaspora: The switch from cereal agricul-
ture to maritime foraging in the colonization of island Southeast Asia. Australian Archaeology 67: 31–52.

Cranbrook, Earl of, 1986. A review of fossil and prehistoric remains of rhinoceroses in Borneo. Sabah 
Museum Archives Journal 1(1): 50–110.

Cranbrook, Earl of. 2000. Northern Borneo environments of the past 40,000 years: Archaeological evi-
dence. Sarawak Museum Journal 76: 61–110.

Détroit, F. 2006. Homo sapiens in Southeast Asian archipelagoes: The Holocene fossil evidence with special 
reference to funerary practices in East Java, in T. Simanjuntak, I. Pojoh, & M. Hisyam (eds), Austronesian 
diaspora and the ethnogenses of people in Indonesian archipelago, Indonesian Institute of Science: Jakarta, 186–204.

Détroit, F., Dizon, E., Falguères, C., Hameau, S., Ronquillo, W., & Sémah, F. 2004. Upper Pleistocene 
Homo sapiens from Tabon Cave (Palawan, The Philippines: description and dating of new discoveries). 
C.R. Palevol 3: 705–712.

Denham, T. 2013. Early farming in Island Southeast Asia: An alternative hypothesis. Antiquity 87: 250–257.
Denham, T., Haberle, S. G., & Lentfer, C. 2004. New evidence and interpretations for early agriculture 

in Highland New Guinea. Antiquity 78: 839–857. 
Denham, T., Haberle, S. G., Lentfer, C., Fullager, R., Field, J., Therin, M., et al. 2003. Origins of agri-

culture at Kuk Swamp in Highland New Guinea. Science 301: 189–193.
De Vos, J. & Vu The Long, 2001. First settlements: Relations between continental and island Southeast 

Asia, in F. Sémah, C. Falguères, D. Grimaud-Hervé and A-M Sémah (eds), Origine Des Peuplements 
et Chronologie des Cultures Paléolithiques dans Le Sud-Est Asiatique, Paris: Éditions Artcom, 225–250.

Flenley, J. R. 1996. Problems of the Quaternary on mountains of the Sunda–Sahul region. Quaternary 
Science Reviews 15: 549–555.

Fuller, D. Q., Denham, T., Arroyo-kyalin, M., Lucas, L., Stevens, C. J., Qin, L., et al. 2014. Convergent 
evolution and parallelism in plant domestication revealed by an expanding archaeological record. 
Proceedings of the National Academy of Sciences 111(17): 6147–6152.

Fox, R. B. 1970 The Tabon Caves: Archaeological explorations and excavation on Palawan Island, Philippines. 
Monograph 1. National Museum: Manila.

Gagan, M. K., Hendy, E. J., Haberle, S. G., & Hantoro, W. S. 2004. Post-glacial evolution of the Indo-
Pacific Warm Pool and El Niño–Southern oscillation. Quaternary International 118–119: 127–143.

Geneste, J., David, B., Plisson, H., Delannoy, J., & Petchey, F. 2012. The origins of ground-edge axes: 
New findings from Nawarla Gabarnmang, Arnhem Land (Australia) and global implications for the 
evolution of fully modern humans. Cambridge Archaeological Journal 22(1): 1–17.

Golson, J. 2005. The middle reaches of New Guinea history, Chapter 14, in A. Pawley, R. Attenborough, 
J. Golson & R. Hide (eds), Papuan pasts: Cultural, linguistic and biological histories of Papuan-speaking peo-
ples. Australian National University: Canberra, 451–491.

Hanebuth, T. J. J. & K. Stattegger. 2004. Depositional sequences on a late Pleistocene–Holocene tropical 
siliciclastic shelf (Sunda Shelf, Southeast Asia). Journal of Asian Earth Sciences 23: 113–126.

Hanebuth, T. J. J., Stattegger, K., & Bojanowski, A. 2009. Termination of the Last Glacial Maximum 
sea-level lowstand: The Sunda Shelf data revisited. Quaternary Sea-level Changes: Records and Processes 
66: 76–84.

Heinsohn, T. 2003. Animal translocation: Long-term human influences on the vertebrate zoogeography of 
Australasia (natural dispersal versus ethnophoresy). Australian Zoologist 32(3): 351–376.

Kennedy, J. 2008. Pacific bananas: Complex origins, multiple dispersals? Asian Perspectives 47(1), 75–94.
Kress, J. H. 2004. The necrology of Sa’gung rockshelter and its place in Philippine prehistory, in V. Paz 

(ed.), Southeast Asian archaeology. University of the Philippines Press: Manila, 239–275.
Kusno, S. F. 2006. L’industrie osseuse de l’horizon Keplek, Holocène de la grotte de Song Terus, Punung, 

Java Est (Indonésie). Mémoire de Master, Muséum National d’Histoire Naturelle.
Lambeck, K., Esat, T. M., & Potter, E.-K. 2002. Links between climate and sea levels for the past three 

million years. Nature 419: 199–206.
Lara, M., Paz, V., Lewis, H., & Solheim II, W. 2013. Bone modifications in an early Holocene cremation 

burial from Palawan, Philippines. International Journal of Osteoarchaeology: DOI: 10.1002/oa.802.
Lewis, H., Paz, V., Lara, M., Barton, H., Piper, P., Ochoa, J., et al. 2008. Terminal Pleistocene to mid-

Holocene occupation and an early cremation burial at Ille Cave, Palawan, Philippines. Antiquity 82: 
318–335. 

Li, F.-J., Wang, M-H., Fu, X-G., Doubney, K., Li, Z., Chen, B-Y. and Yu, C. 2013. Dismembered 
Neolithic burials at the Ding Si Shan site in Guangxi, southern China. Antiquity 87(337): http://antiq-
uity.ac.uk/projgall/fu337/



D
ow

nl
oa

de
d 

B
y:

 1
92

.1
68

.0
.1

5 
A

t: 
06

:2
8 

06
 A

ug
 2

01
7;

 F
or

: 9
78

13
15

72
54

44
, c

ha
pt

er
3,

 1
0.

43
24

/9
78

13
15

72
54

44
.c

h3
Human cultural, technological and adaptive changes

41

Lloyd-Smith, L. 2012. Early Holocene burial practice at Niah Cave, Sarawak. Journal of Indo-Pacific 
Archaeology, 32: 54–69.

Majid, Z. 1982. The West Mouth, Niah, in the prehistory of Southeast Asia. Sarawak Museum Journal 31 (New 
Series 52): 1–200.

Majid, Z. 2005. Perak man and other prehistoric skeletons of Malaysia. Universiti Sains Malaysia Pusat 
Penyelidikan Arkeologi Malaysia: Penang.

Majid, Z., Ignatius, J., Tjia, H. D., & Koon, P. 1998. Some interesting Late Pleistocene–Early Holocene 
finds from excavations in Balambangan Island, Sabah, Malaysia. Sabah Society Journal 15: 29–40.

Matsumura, H., Dodo, Y., Takigawa, W., Saheki, F., Oxenham, M. F., Cuong, N. L., et al. 2006. An early 
Holocene Hoabinhian human skeleton from Hang Cho Site in northern Vietnam: Anthropological and archaeologi-
cal study of the origin of Neolithic people in Mainland Southeast Asia, Unpublished Report of Grant-in-Aid 
for International Scientific Research (2003–2005 No.15405018): 52–82.

Matsumura, H., Oxenham, M. F., Nguyen, K. T., Nguyen, L. C., & Nguyen, K. D. 2011. Population 
history of mainland Southeast Asia: The two layer model in the context of Northern Vietnam, in  
N. J. Enfield (ed.), Dynamics of human diversity: The case of mainland Southeast Asia. Australian National 
University: Canberra, 153–178.

McCulloch, M. T. & Esat, T. 2000. The coral record of last interglacial sea levels and sea surface tempera-
tures. Chemical Geology 169: 107–129.

Medway, Lord. 1973. The antiquity of domesticated pigs in Sarawak. Journal of the Malaysian Branch of the 
Royal Asiatic Society 46(2): 169–178.

Molengraf, G. A. F. & Weber, M. 1921. On the relation between the Pleistocene glacial period and the 
origin of the Sunda Sea (Java and South China-Sea), and its influence on the distribution of coral reefs 
and on the land- and freshwater fauna. Netherlands Academy of Arts and Sciences (KNAW) Proceedings 
23(1): 395–439.

Morwood, M. L., Sutikna, T., Saptomo, E. W., Westaway, K. E., Jatmiko, Awe Due, R., et al. 2008. 
Climate, people and faunal succession on Jaca, Indonesia: Evidence from Song Gupuh. Journal of 
Archaeological Science 35: 1776–1789. 

Mudar, K. & Anderson, D. 2007. New evidence for Southeast Asian Pleistocene economies: Faunal remains 
from early levels at Lang Longrien rockshelter, Krabi, Thailand. Asian Perspectives 46(2): 298–344.

Nguyen Viet, 2000. Homeland of the Hoabinhan in Vietnam. Paper presented at the Association of Southeast 
Asian Archaeologists in Europe, Sarteano, Italy.

Nguyen Viet, 2005. The Da But culture: Evidence for cultural development in Vietnam during the middle 
Holocene. Bulletin of the Indo-Pacific Prehistory Association 25(3): 89–93. 

Noerwildi, S. 2011–2012. The significance of the human skeleton Song Keplek 5 in the history of human coloniza-
tion of Java: A comprehensive morphological and morphometric study. Unpublished Master’s thesis, Muséum 
National d’Histoire Naturelle: Paris. 

Ochoa, J. 2009. Terrestrial vertebrates of Ille Cave, Northern Palawan, Philippines: Subsistence and palaeoecology 
in the Terminal Pleistocene to the Holocene. Unpublished Master’s thesis. University of the Philippines.

O’Connor, S. 2006. Unpacking the island Southeast Asian Neolithic cultural package, and finding local 
complexity, in E. A. Bacus & I. Glover (eds), Uncovering Southeast Asia’s past: Selected papers from the 10th 
International Conference of the European Association of Southeast Asian Archaeologists. NUS Press: Singapore, 
74–87.

O’Connor, S. 2007. New evidence from Timor contributes to our understanding of earliest modern 
human colonization east of the Sunda shelf. Antiquity 81(313): 523–535.

O’Connor, S., Ono, R., & Clarkson, C. 2011. Pelagic fishing at 42,000 years before present and the mari-
time skills of modern humans. Science 334: 1117–1121.

O’Connor, S., Robertson, G., & Aplin, K. P. 2014. Are osseous artefacts a window to perishable mate-
rial culture? Implications of an unusually complex bone tool from the Late Pleistocene of East Timor. 
Journal of Human Evolution, 67: 108–119.

Olsen, S. L. & Glover, I. C. 2004. The bone industry of Ulu Leang 1 and Leang Burung 1 rockshelters, 
Sulawesi, Indonesia, in its regional context. Modern Quaternary Research in Southeast Asia 18: 273–299.

Ono, R., Soegondho, S., & Yoneda, M. 2009. Changing marine exploitation during late Pleistocene in 
Northern Wallacea: Shell remains from Leang Sarru rockshelter in Talaud. Asian Perspectives 48(2): 
318–341.

Pasveer, J., 2006. Bone artefacts from Liang Lemdubu and Liang Nabulei Lisa, Aru Islands, in S. O’Connor, 
M. Spriggs, & P. Veth (eds), The archaeology of the Aru Islands, Eastern Indonesia. Terra Australis 22, 
235–254.



D
ow

nl
oa

de
d 

B
y:

 1
92

.1
68

.0
.1

5 
A

t: 
06

:2
8 

06
 A

ug
 2

01
7;

 F
or

: 9
78

13
15

72
54

44
, c

ha
pt

er
3,

 1
0.

43
24

/9
78

13
15

72
54

44
.c

h3
P. J. Piper

42

Pasveer, J. & Bellwood, P. 2004. Prehistoric bone artefacts from the northern Moluccas, Indonesia. Modern 
Quaternary Research in Southeast Asia 18: 301–360.

Pawlik, A., Piper, P. J., Faylona, P. G., Padilla, S. G., Carlos, J., Mijares, A. S. B., et al. 2014. Archaeological 
excavations at Bubog I & II on Ilin Island, Philippines: Preliminary studies on island adaptation and 
foraging strategies in changing environments from the Terminal Pleistocene to the early Holocene. 
Journal of Field Archaeology 39(3): 230–247.

Pawlik, A., Piper, P. J., Wood, R., Lim, K. K. A., Faylona, M. G. P. G., Mijares, A. S. B., et al. 2015. The 
direct dating and analysis of an early Middle Holocene shell adze from Ilin Island, Mindoro, Philippines, 
and its implications for understanding shell tool technology in island Southeast Asia, Antiquity 89(344): 
292–308.

Piper, P. J. & Rabett, R. J. 2009. Hunting in a tropical rainforest: Evidence from the terminal 
Pleistocene at Lobang Hangus, Niah Caves, Sarawak. International Journal of Osteoarchaeology 19(4): 
551–565.

Piper, P. J. & Rabett, R. J. 2014. Late Pleistocene subsistence strategies in Southeast Asia and their impli-
cations for understanding the development of modern human behaviour, Chapter 10, in R. Dennell, 
& M. Porr (eds), Southern Asia, Australasia and the search for modern human origins. Cambridge University 
Press: Cambridge, 118–134.

Piper, P. J., Ochoa, J., Robles, E. C., Lewis, H., & Paz, V. 2011. Palaeozoology of Palawan Island, 
Philippines. Quaternary International 233: 142–158.

Rabett, R. J. 2002. Bone technology and subsistence variability in prehistoric Southeast Asia. Unpublished PhD 
dissertation, Department of Archaeology, University of Cambridge.

Rabett, R. J., 2005. The early exploitation of Southeast Asian mangroves: Bone technology from caves and 
open sites. Asian Perspectives 44(1): 154–179.

Rabett, R. J. 2012. Human adaptation in the Asian Palaeolithic: Hominin dispersal and behaviour during the Late 
Quaternary. Cambridge University Press: Cambridge.

Rabett, R. J. & Barker, G. 2007. Through the looking glass: New evidence on the presence and behaviour 
of late Pleistocene humans at Niah Cave, Sarawak, Borneo, in P. Mellars, K. Boyle, O. Bar-Yosef, 
C. Stringer (eds), Rethinking the human revolution. McDonald Institute for Archaeological Research: 
Cambridge, 411–424.

Rabett, R. J. & Piper, P. J. 2012. The emergence of bone technologies at the end of the Pleistocene 
in island and mainland Southeast Asia and their regional implications. Cambridge Archaeological Journal 
22(1): 37–56.

Rabett, R. J., Piper, P. J., & Barker, G. 2006. Bones from hell: Preliminary results of new work on 
the Harrisson faunal assemblage from the deepest part of Niah Cave, Sarawak, in E. A. Bacus, I. C.  
Glover, & V. C. Pigott (eds), Uncovering Southeast Asia’s past: Selected papers from the 10th International 
Conference of European Association of Southeast Asian Archaeologists, National University of Singapore Press: 
Singapore, 46–59.

Rabett, R. J., Barker, G., Barton, H., Hunt, C., Lloyd-Smith, L., Paz, V., et al. 2013. Landscape 
transformations and human responses, c.11,500–c.4500 years ago, Chapter 6, in G. Barker (ed.), 
Rainforest foraging and farming in island Southeast Asia: The archaeology and environmental history of the 
Niah Caves, Sarawak. Niah Cave Project Monographs. McDonald Institute Monograph Series: 
217–254.

Reynolds, T., Barker, G., Barton, H., Cranbrook, G., Farr, L., Hunt, C., et al. 2013. The first modern 
humans at Niah, c.50,000–35,000 years ago, Chapter 4, in G. Barker (ed.), Rainforest foraging and farming 
in island Southeast Asia: The archaeology of the Niah Caves, Vol. 1. McDonald Institute for Archaeological 
Research: Cambridge, 135–170.

Rohling, E. J., Fenton, M., Jorissen, F. J., Bertrand, P., Ganssen, G., Caulet, J. P., et al. 1998. Magnitudes 
of sea-level lowstands of the past 500,000 years. Nature 394: 162–165.

Ronquillo, W., Santiago, R., Asato, S., & Tanaka, K. 1993. The 1992 archaeological re-excavation of the 
Balobok Rockshelter, Sanga Sanga, Tawi Tawi Province Philippines: A preliminary report. Journal of 
Historiographical Institute, 18: 1–40.

Rosenthal, Y., Oppo, D. W., & Linsley, B. K. 2003. The amplitude and phasing of climate change during 
the last deglaciation in the Sulu Sea, western equatorial Pacific. Geophysical Research Letters 30(8): 1428.

Sémah, A.-M. & Sémah, F. 2012. The rain forest in Java through the Quaternary and its relationships 
with humans (adaptation, exploitation and impact on the forest). Quaternary International 249: 120–128.

Sémah, F., Saleki, H., Falguéres, C., Féraud, G., & Djubiantono, T. 2000. Did early man reach Java during 
the Late Pliocene? Journal of Archaeological Science 27: 763–769.



D
ow

nl
oa

de
d 

B
y:

 1
92

.1
68

.0
.1

5 
A

t: 
06

:2
8 

06
 A

ug
 2

01
7;

 F
or

: 9
78

13
15

72
54

44
, c

ha
pt

er
3,

 1
0.

43
24

/9
78

13
15

72
54

44
.c

h3
Human cultural, technological and adaptive changes

43

Sémah, F., Sémah, A.-M., Falguères, C., Détroit, F., Gallet, X., Hameau, S., et al. 2004. The significance 
of the Punung karstic area (eastern Java) for the chronology of the Javanese Palaeolithic, with special 
reference to Song Terus Cave. Modern Quaternary Research in Southeast Asia 18: 45–62.

Shackelford, L. & F. Demeter 2013. The place of Tam Hang in Southeast Asian human evolution.  
C.R. Palevol 11: 97–115.

Shoocongdej, R. 2000. Forager mobility organization in seasonal tropical environments of western 
Thailand. World Archaeology 32(1): 14–40.

Sieveking, G. de G. 1954. Excavations at Gua Gha, Kelantan 1954 Part 1. Federation Museums Journal 
Vols. I & II New Series: 75–138.

Simanjuntak, T. 2002. Gunung Sewu in prehistoric times. Gadjah Mada University Press: Yogyakarta.
Simanjuntak, T. & Asikin, I. N. 2004. Early Holocene human settlement in eastern Java. Bulletin of the 

Indo-Pacific Prehistory Association 24: 13–19.
Soares, P., Trejaut, J. A., Loo, J.-H., Hill, C., Mormina, M., Lee, C.-L., et al. 2008. Climate change and 

postglacial human dispersals in Southeast Asia. Molecular Biology and Evolution 25(6): 1209–1218.
Solheim, W. G. II, Legaspi, A. M., & Neri, S. J. 1979. Archaeological survey in Souheastern Mindanao, 

Monograph 8, National Musuem of the Philippines: Manila.
Spoehr, A. 1973. Zamboanga and Sulu: An archaeological approach to ethnic diversity. Ethnology Monograph 1. 

Department of Anthropology, University of Pittsburgh. 
Spriggs, M. 1989. The dating of the island Southeast Asian Neolithic: An attempt at chronometric hygiene 

and linguistic correlation. Antiquity 63: 587–613.
Spriggs, M. 1991. Nissan, an island in the middle. Summary report on excavations at the north end of the 

Solomons and the south end of the Bismarcks, in J. Allen, & C. Gosden (eds), The report of the Lapita 
homeland project. Occasional Papers in Prehistory 20. Canberra Department of Prehistory, Research 
School of Pacific Studies, Australian National University, 222–243.

Spriggs, M. 2003. Chronology of the Neolithic transition in island Southeast Asia and the Western Pacific: 
A view from 2003. The Review of Archaeology 24: 57–80.

Storm, P. 1995. The evolutionary significance of the Wajak skulls. Scripta Geologica 110: 1–247.
Storm, P., Aziz, F., de Vos, J., Kosasih, D., Baskoro, S., Ngaliman, et al. 2005. Late Pleistocene Homo 

sapiens in a tropical rainforest fauna in East Java. Journal of Human Evolution 49: 536–545.
Storm, P., Wood, R., Stringer, C., Bartiokas, A., de Vos, J., Aubert, M., et al. 2013. U-series and radio-

carbon analyses of human and faunal remains from Wajak, Indonesia. Journal of Human Evolution 64(5): 
356–365.

Swadling, P. & Hide, R. 2005. Changing landscape and social interaction: Looking at agriculture from a 
Sepik-Ramu perspective, Chapter 10, in A. Pawley, R. Attenborough, J. Golson, & R. Hide (eds), 
Papuan pasts: Cultural, linguistic and biological histories of Papuan-speaking peoples. Australian National 
University: Canberra, 289–327.

Szabó, K. 2004. Technique and practice: Shell-working in the western Pacific and island Southeast Asia. Doctoral 
thesis, Australian National University: Canberra.

Szabó, K., Brumm, A., & Bellwood, P., 2007. Shell artefact production at 32,000–28,000 bp in island 
Southeast Asia: Thinking across media? Current Anthropology 48(5): 701–723.

Tanudirjo, D. 2001. Islands in between: Prehistory of the Northeastern Indonesian archipelago. Unpublished Ph.D 
thesis, School of Archaeology and Anthropology, Australian National University: Canberra. 

Tayles, N., Halcrow, S. E., Sayavongkhamdy, T. & Souksavatdy, V. 2015. A prehistoric flexed human 
burial from Pha Phen, Middle Mekong Valley: Its context in Southeast Asia. Anthropological Science 
123(1): 1–12.

Tsutsumi, T. 2012. MIS3 edge-ground axes and the arrival of the first Homo sapiens in the Japanese archi-
pelago. Quaternary International 248: 70–78.

van der Kaars, S. & Dam, R. 1995. A 135,000-year record of vegetational and climatic change from the 
Bandung area, West-Java, Indonesia. Palaeogeography, Palaeoclimatology, Palaeoecology 117: 55–72.

van der Kaars, S. & Dam, R. 1997. Vegetation and climate change in West-Java, Indonesia during the last 
135,000 years. Quaternary International 37: 67–71.

van den Bergh, G. D., de Vos, J., & Sondaar, P. Y. 2001. The Late Quaternary palaeogeography of mammal 
evolution in the Indonesian archipelago. Palaeogeography, Palaeoclimatology, Palaeoecology 171: 385–408.

Visser, K., Thunell, R., & Stott, L. 2003. Magnitude and timing of temperature change in the Indo-Pacific 
warm pool during deglaciation. Nature 421: 152–155.

Voris, H. K. 2000. Maps of Pleistocene sea levels in Southeast Asia: Shorelines, river systems and time 
durations. Journal of Biogeography 27: 1153–1167.



D
ow

nl
oa

de
d 

B
y:

 1
92

.1
68

.0
.1

5 
A

t: 
06

:2
8 

06
 A

ug
 2

01
7;

 F
or

: 9
78

13
15

72
54

44
, c

ha
pt

er
3,

 1
0.

43
24

/9
78

13
15

72
54

44
.c

h3
P. J. Piper

44

Widianto, H. & Handini, R. 2003. Kyarakter budaya prasejarah di kawasan Gunung Batubuli, kyalim-
antan Selatan: Mekanisme hunian Gua Pasca-Plestosen. Berita Penelitian Arkeologi 12: Balai Arkeologi 
Banjarmasin (in Indonesian).

Woodroffe, C. D., Thom, B. G., & Chappell, J. 1985. Development of widespread mangrove swamps in 
mid-Holocene times in northern Australia. Nature 317: 711–713.

Yoneda, M. 2006. AMS dating of human remain from Hang-Cho Site, Vietnam: Anthropological and archaeological 
study of the origin of Neolithic people in Mainland Southeast Asia. Unpublished Report of Grant-in-Aid for 
International Scientific Research (2003–2005 No.15405018): 48–51.


