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Abstract

The pace of research undertaken in Sunda (Southeast Asia) through to Sahul (Greater Australia) has
increased exponentially over the last three decades, resulting in spectacular discoveries ranging from new
hominin species, significant extension to the age for first human occupation in the region, as well as the
identification of what is currently the oldest known rock art in the world. These breakthroughs cast the
archaeological record of complexity in Sunda, Sahul, and Wallacea in an entirely different light to that of
several decades ago, placing it on an equal footing to that of Africa, Asia, and Europe. The archaeological
record of these regions now points to rich and diverse early modern human (Homo sapien) societies engaged
in complex symbolic and technological behaviours demonstrating capacities for innovation and self-
expression found in all modern human groups now around the globe. Here we provide a comprehensive
review of all Pleistocene symbolic evidence reported for Sahul, Sunda, and Wallacea to date. We explore
how recent findings have changed our perceptions of the first modern human colonists and our understanding
of the origins and development of the rich and diverse cultures that arose in each region through time.
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Highlights

e We review all evidence for Pleistocene symbolic behaviour in Sahul, Sunda, Wallacea.

e We explore how recent findings have changed our perceptions of these regions.

e We overturn long-held notions that Sahul, Sunda, and Wallacea were static and lacked cultural
dynamism.



1. Introduction

Of all our capabilities, it is our modern capacity for ‘symbolic’ behaviour that is most celebrated. Indeed, our
“ability to represent objects, people, and abstract concepts with arbitrary symbols, vocal or visual, and to
reify such symbols in cultural practice” (McBrearty and Brooks, 2000:492) has emerged as one of the few
universally accepted avenues for investigating cognition in the deep past (e.g., Chase and Dibble, 1987;
McBrearty and Brooks, 2000; Wadley, 2001; Klein and Edgar, 2002; d’Errico, 2003; d’Errico et al., 2003;
Henshilwood and Marean, 2003; Hovers et al., 2003; Conard, 2008). The continued importance of
symbolism in constructing understandings of human cognitive development demands that researchers stay
up-to-date on what is known for regions across the Old World. Over the past decade, increasing discoveries
unveiled in Island Southeast Asia (ISEA) and northern Australia (i.e., Aubert et al., 2014; Langley et al.,
2016a, 2016b; Brumm et al., 2017; Clarkson et al., 2017; Aubert et al., 2018) have resulted in Sahul (the
combined landmass of Australia, New Guinea and Tasmania at times of lower sea level), Sunda (Southeast
Asia), and Wallacea (the islands in between) becoming increasingly central to academic discussions
revolving around modern human cultural development.

Previous reviews of symbolic elements (artefacts and features) dating to the earliest periods of Homo sapien
colonisation of Sahul and its closest neighbours, along with their implications for our understanding of these
regions, are now outdated. Here we provide: (1) a review of all Pleistocene symbolic evidence reported to
date for Sahul, Sunda, and Wallacea, (2) describe how recent findings have changed our perceptions of the
first cultures of these regions, and (3) discuss their implications for current understandings of the
development of the diverse and rich cultures observed amongst ancient communities in these regions.

2. Previous Understandings: Symbols, Sahul, Sunda, and Wallacea

Symbolically-mediated behaviour is its ability to store and display of information external to the human
brain (Donald, 1991; Wadley, 2001; Henshilwood and Marean, 2003; Hovers et al., 2003). This ability
enables individuals and groups to communicate and record enormous amounts of information, underwriting
the development of the rich and diverse cultures now found around the globe. ‘Symbolic artefacts’ are the
material representation of this behaviour, and it has been argued that such items were effectively the ‘glue’
that held together larger and more complex, fully ‘modern’ social groups.

The most effective signs and symbols are those that are easily interpretable and have meaning for both the
receiver and the emitter; for example, clothing is one of the more discernible symbols that people look to for
displaying identity in intergroup interactions (Kuper, 1973; Wobst, 1977; Cordwell and Schwarz, 1979), as is
ornamentation (Wiessner, 1983, 1984; O’Hanlon, 1989; White, 1992; Sciama and Eicher, 1998; Kuhn and
Stiner, 2007a, 2007b), and the use of colour (d’Errico, 2003; Tagon, 2008). Other means of social self-
expression include gestures, dance, music, and body posture (Barth, 1969; Stevenson, 1989). Material things
including portable art, distinctive weaponry, or other items which may display ‘style’ through its overall
morphology or markings (made with colourants, engravings, etc.), and which are likely to be seen by both
ingroup and outgroup members are also demonstrated to be highly effective symbols (Conkey, 1980;
Wiessner, 1983, 1984; Lemonnier, 1992; Carr, 1995; Tagon, 2008; see Tostevin, 2007 for discussion).

In many ethnographic hunter-gatherer societies, these items reflect the status and affiliation of an individual,

and “their use requires an intimate and often tacit knowledge of the cultural and social system’’ (d’Errico
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1998:28; see Strathern and Strathern, 1971; Faris, 1972; Kuper, 1973; Wobst, 1977; Brain, 1979; Hodder,
1979; Cordwell and Schwarz, 1979; Dubin, 1987; Hodder, 1991; Sciama and Eicher, 1998; Kuhn and Stiner,
2007a, 2007b). As Wiessner (1984) has argued, it is a fundamental human condition to build personal and
social identity through comparison and, consequently, style is not just a means of transmitting information
about identity, but is an active tool used in building social strategies. Furthermore, these artefacts have also
been shown to play a role in boundary maintenance which, in itself, implies a connection of a specific
landscape with its people, its resources, and its stories — access to which needs to be mediated with those
who claim a bond to that place (Wobst, 1977; Wiessner, 1983, 1984).

The identification and consideration not only of the ‘symbolic’ artefacts themselves, but also their
distribution in time and space, offers avenues for investigating and understanding past social organisation
and cultural customs. Symbolic artefacts and features in the archaeological record reflect not only the ability
of a population to use abstract concepts, but also the deployment of these symbolic concepts to link
individuals and populations to their technologies and environments. This effective linking of people with
technology, and people with people, is argued to ultimately have allowed modern humans to out-perform
archaic hominin populations across the Old World (Conard, 2008). Similarly, the symbolically-driven
relationship between people and landscapes is suggested to be a qualitative difference between modern
humans and near contemporary Neanderthals (Langley, 2013). Currently, Homo sapiens are known to be
anatomically modern by 315,000 years ago (Hublin et al., 2017), with the first signs of symbolic behaviour
emerging around 164,000 years ago (Marean et al., 2007, Watts, 2010), close to the time modern humans
first left Africa (Hershkovitz et al. 2018; Harvati et al. 2019).

Focused examination of Pleistocene symbolic behaviour in Sahul only commenced when researchers began
to explore the origins and development of ‘behavioural modernity’ in Homo. Up until this point, the 1970s
reporting of the Lake Mungo burials (Bowler et al., 1970, 1972) was the sole Australian evidence commonly
cited in global discussions of early symbolic human behaviour. These spectacular burials remain important in
the Sahul story, with the LM1 individual remaining the oldest human cremation in the world. It was only in
the mid-to-late 2000s that researchers began to articulate evidence from other regions with the global debate.
Indeed, many Australian authors attempted to move the focus on early modern human symbolism away from
Europe to Australia (e.g., Brumm and Moore, 2005; Hiscock and O’Connor, 2006; Balme et al., 2009;
Langley et al., 2011; Dennell and Porr, 2014 and chapters therein). Davidson and Noble (1992:135) led the
way by outlining the reasons for why the initial colonisation of Australia could be considered “the oldest
evidence for the expression of behaviour that is distinctively human” or “the earliest documentation of the
evolutionary emergence of language” (see Bird et al., 2018, 2019). Following this contribution, the majority
of studies mentioning ‘symbolism’ in connection to Sahul involved a focused theoretical exploration of a
single artefact category or behaviour commonly used to identify ‘behavioural modernity’ in Eurasian and/or
African contexts. For example, Davidson (2003), and later Hiscock and O’Connor (2005, 2006), focused on
the temporal and regional distribution of blades in Australia in order to demonstrate that such technology
lacked theoretical grounds for inclusion on behavioural modernity trait lists. Similarly, Cosgrove and Pike-
Tay (2004) demonstrated that using particular subsistence strategies may also be problematic for identifying
behavioural modernity in the past They illustrated this by exploring how the subsistence practices of
Pleistocene Tasmanians more closely resembled the European ‘archaic’ Middle Palaeolithic record than the
‘modern’ Upper Palaeolithic. Also offered in this comparative context were discussions on evidence for
starch processing found on grindstones (Fullagar, 2006), marine shell beads (Balme and Morse, 2006), and
clothing (Gilligan, 2007a, 2007b, 2007c). Each study either emphasised strong similarities or differences
with the intensively studied Eurasian and African archaeological records.
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Several studies went one step further in pursuing overarching discussions of the variety of evidence for
behavioural modernity found in Sahul’s Pleistocene archaeological record (Davidson and Noble, 1992;
Mellars, 2006; Davidson, 2007; O’Connell and Allen, 2007; Smith et al., 2007; Balme et al., 2009). These
studies drew together a wider range of evidence, but provided limited substantive quantitative data to support
their hypotheses and conclusions. Short tables listing examples of archaeological evidence were common
and used to demonstrate the synchronic presence of a particular artefact category or behaviour within the
Pleistocene archaeological record. Specific mentions of the oldest examples of specific artefact classes (e.g.,
ground-edge axes, pigment, rock art, beads) characterise these papers. Similarly, what little evidence for
early symbolic material culture was known at that time from Sunda, was glossed over in deference to the
‘better’ evidence for behavioural modernity — the colonisation of Sahul (e.g., Mellars, 2006; Balme et al.,
2009). The only real exception to this trend, was in discussions of the evidence provided by the Niah Caves,
Sarawak, Borneo, which garnered more focused attention (e.g., Hunt and Barker, 2014), while others made
generalised statements about the general lack of symbolic evidence in the region. For example, Simanjuntak
et al. (2015:165) stated that “symbolic behaviours such as the use of personal ornaments and pigment, rock
painting, and ceremonial burial practices ... seldom appear in the Pleistocene archaeological record of
Indonesia”.

Up to 2011, only three studies offered any quantitative analysis of the evidence for behavioural modernity in
Sahul. Brumm and Moore (2005) tested the implication that the earliest colonisers of Australia participated
in the ‘symbolic revolution’ — that is, were ‘behaviourally modern’ prior to their dispersal to Australia.
Using Wadley’s (2001) ‘symbolic storage’ argument as a basis for identifying behavioural modernity in the
Australian archaeological record, data on the temporal distribution of artefacts which could be classified as
art, personal ornamentation, style in lithics, or the formal use of space were analysed. At the time of their
analysis, Brumm and Moore (2005) found 149 Pleistocene sites, with only 16 of these exhibiting strong
evidence for symbolic storage. Comparison of the rate of site establishment against the number of sites with
evidence for symbolic storage in 10,000 year time-slices was presented, and it was argued that population
density may be the main factor driving the observed pattern towards more instances of symbolic storage
through time. They concluded that the evidence for symbolic storage, a key part of the evidence for
behavioural modernity, was “patchy and that many of the hallmarks do not emerge until the middle to late
Holocene” (Brumm and Moore, 2005:157). They argued that the evidence for symbolic behaviour in
Pleistocene Australia more closely resembles the European Lower and Middle Palaeolithic than the Upper
Palaeolithic because the evidence occurs in geographically and chronologically isolated patterns, coupled
with ambiguity in the artefacts and features recovered. Having said this, Brumm and Moore (2005:161)
conceded that “there can be little doubt that symbols were in use during early stages of the occupation of
Australia”, as evidenced by the Mandu Mandu and Riwi shell beads, and that using Wadley’s (2001)
definition, these examples alone demonstrated the presence of behavioural modernity at this early period in
the Australian archaeological record. Furthermore, they stated that “[w]hat appears to be ‘patchy’ evidence
may be an illusion created by the destruction of the archaeological record through time” and that “the pace of
spatial and chronological change may be biased in earlier periods because there are such huge gaps in the
information database” (Brumm and Moore, 2005:168-169).

Along similar lines, Habgood and Franklin (2008) (also see Franklin and Habgood, 2007) examined the late

Pleistocene archaeological record of Sahul to establish if the ‘package’ representing behavioural modernity

as defined by the traditional trait lists was brought to Sahul by the earliest colonising groups. The analysis

collated the evidence for behavioural modernity as defined by McBrearty and Brooks (2000) and plotted its

temporal distribution. Habgood and Franklin (2008) found that the ‘package’ of behavioural modernity traits

was not evident at the earliest sites, instead concluding that the components were gradually assembled over a
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30,000 year period following colonisation — likely as a product of increasing population density. Habgood
and Franklin (2008:211, 212) dismissed the possibility that taphonomy had significantly impacted the record,
stating that “the presence of components of the “package” of traits at late Pleistocene sites in Greater
Australia is not necessarily linked to the size of the excavation, amount of artefacts recovered, or the
intensity of site usage in prehistoric times”, and therefore, that the “patterning we have identified in the
archaeologically visible traces of the “package” of modern human behaviour does not appear to be the result
of taphonomic processes alone”. Despite these statements, this study did not examine the effects of sampling
and taphonomy on the Sahul archaeological record investigated.

In response, Langley et al. (2011) undertook a comprehensive review of behavioural modernity in Sahul
through collating data from all Pleistocene archaeological sites known at that time. Langley et al. (2011)
identified 128 instances of symbolic behaviour (ornamentation, pigment use, notational pieces, rock art,
ritual burial, and intentional cranial deformation) from 89 sites. Examination of depositional context,
presence or absence of indicative artefact categories, excavation size, and excavation methods found that
taphonomy and sample size were significant factors in the patterning of Sahul’s Pleistocene archaeological
record. In particular, it was found that while adequate investigative methods had been used by the majority of
researchers, the extreme environments, highly variable climates, over-representation of sites in poor
preservational environments, and small average size of excavations restricted the recovery of evidence for
complex behaviour dating to the earliest period of occupation. Increasing population density was also seen as
a significant factor in the observed temporal and geographic patterning. Langley et al. (2011) concluded that
there was no evidence to support Habgood and Franklin’s (2008) supposition that Sahul lacked a number of
the key ‘traits’ prior to 20,000 years ago.

The Pleistocene archaeological records of Sunda and Wallacea have long been either omitted or glossed over
in global narratives of human symbolic development, though the startling discoveries of the past few years
have begun to unravel the foundations originally laid down by Movius (1944, 1948) regarding the
‘backward-ness’ of the region. Indeed, maps plotting the distribution of Pleistocene-age art sites published
just over 20 years ago only include one site in the entire region (e.g., Bednarik, 1994). More recently,
researchers were still justifiably making statements such as “[n]onlithic modern behavioural traits such as
tools made on bone, antler, and shell, as well as projectile points, figurative art, musical instruments, and
personal ornaments are absent” (Pawlik, 2005:186-187). Thus, while many have been challenging the view
that Sunda and Wallacea have little to offer global discussions of early symbolism or other forms of human
complexities for the past two decades (e.g., Szabd et al., 2007; Huang et al., 2009; Gao, 2013; Langley et al.,
2018), this campaign has only really gathered momentum in the past few years owing to new work in the
region.

As can be seen by the preceding review, the temporal patterning of symbolic artefacts within Sahul’s
Pleistocene archaeological record is commonly explained in terms of increasing population density (Brumm
and Moore, 2005; O’Connell and Allen, 2007; Habgood and Franklin, 2008; Balme et al., 2009; Langley et
al., 2011), and/or taphonomic processes (Brumm and Moore, 2005; Davidson, 2007; Langley et al., 2011).
And in Sunda and Wallacea, patterning has been non-existent until now. So, where does the evidence for
symbolic behaviour in Sunda, Wallacea, and Sahul currently stand?



3. Current Evidence: Sahul

Below we tabulate the archaeological evidence. Note that ages presented in the following Tables are those
derived from the original publications, and issues relating to these ages are discussed within the main text.
Where single ages are reported for evidence we have listed them with their laboratory identification number.
Where instances are bracketed by ages, these brackets are listed.

Radiocarbon dates reported here were calibrated using OxCal (version 4.3) (Bronk Ramsey, 2009).
Terrestrial radiocarbon ages were calibrated using INTCAL13 (Reimer et al., 2013) for sites further north
than -17.5°S and SHCal13 for sites located south of -17.5°S. The differentiation in use of the northern and
southern hemisphere calibration datasets acknowledges the influence of the southward penetration of the
Inter-Tropical Convergence Zone (Hogg et al., 2013; Hua et al., 2012). Marine radiocarbon ages were
calibrated using MARINE13 (Reimer et al., 2013) with AR values after Ulm (2006) and Petchey and Ulm
(2012). Radiocarbon ages with asymmetrical error estimates were calibrated using the larger error.
Luminescence (OSL and TL) ages are presented in ka. OSL=optically stimulated luminescence; U=U-series;
AMS=accelerator mass spectrometry radiocarbon dating; LSC=liquid scintillation counting (radiocarbon);
14C=radiocarbon dating where method could not be determined; C:R=catio-ratio.
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Figure 1. Location of Pleistocene sites with securely dated symbolic evidence. (1) Allen’s Cave; (2)
Ballawinne; (3) Betpuruh Cave; (4) Boodie Cave; (5) Buang Cave; (6) Buang Merabak; (7)
Carpenter’s Gap 1; (8) Cave Bay Cave; (9) Cliff Cave; (10) Cohuna; (11) Coobool Creek; (12) Devil’s
Lair; (13) Dong-Noi Cave; (14) Du Sang; (15) Early Man; (16) Eight Mile Creek; (17) Fern Cave; (18)
Gnatalia Creek; (19) Gua Jing; (20) Gua Lawa; (21) Gum Tree Valley; (22) Jerimalai; (23) Juukan 2;
(24) Kafiavana; (25) Karolta 1; (26) Keilor; (27) Keyhole Cavern; (28) Koonalda; (29) Kow Swamp;
(30) Kutikina; (31) Lake Benanee; (32) Lake Mungo; (33) Lake Tandou; (34) Lake Urana; (35) Laurie
Creek; (36) Leang Barugayya 1; (37) Leang Barugayya 2; (38) Leang Bulu Bettue; (39) Leang Burung
2; (40) Leang Jarie; (41) Leang Lompoa; (42) Leang Nabulei Lisa; (43) Leang Sakapao 1; (44) Leang
Sampeang; (45) Liang Téwét; (46) Leang Timpuseng; (47) Lene Hara; (48) Liang Banteng; (49) Liang
Karim; (50) Lubang Jeriji Saléh; (51) Liang Lemdubu; (52) Liang Sara; (53) Madjedbebe; (54)
Magnificent Gallery; (55) Malangine; (56) Mandu Mandu; (57) Mannalargenna; (58) Matja Kuru 1;
(59) Matja Kuru 2; (60) My-Té Cave; (61) Na-Ca Cave; (62) Nacurrie; (63) Nauwalabila 1; (64)
Nawarla Gabarnmang; (65) New Guinea II; (66) Niah Caves; (67) Nonda Rock; (68) Panaramitte
North; (69) Puritjarra; (70) Riwi; (71) Saentis Midden; (72) Saikai Cave; (73) Sandy Creek 1; (74)
Sandy Creek 2; (75) Snaggy Bend; (76) Talgai; (77) Tandou Creek; (78) Trinil; (79) Tuckers Creek;
(80) Walkunder Arch Cave; (81) Warratyi; (82) Warreen; (83) Wargata Mina; (84) Wharton Hill; (85)
Widgingarri 1; (86) Xom Trai; (87) Yunta Springs. Len-Dat Cave and Lam-Gan Cave not shown.



3.1. Colourants

The decorative use of mineral-based pigments remains the earliest evidence for the practice of symbolic
behaviours in Sahul. New excavations and analyses have significantly pushed back the dates of these
instances. The presence of ochre in a deposit does not necessarily indicate use and some previous authors
have included both utilised and unutilised pigments in previous syntheses (e.g., Flood 1995). In many cases,
the presence of colourants are reported from a Pleistocene context, but no mention of whether they bear signs
of use (facets, striations, flaking, etc.) are given. For example, at Nawamoyn, Schrire (1982) reports 247
pieces of ochre (red, yellow, white, orange, purple) dating up to 21,450+380 BP (ANU-51), but it is not
stated whether they have evidence for use (see Dortch, 1986 for another example from Miriwun). Only
instances of pigments reported to exhibit evidence for utilisation are included in Table 1.

Recent excavations at Madjedbebe (formally Malakunanja II) not only pushed back the initial arrival of
people to Sahul to 65,000 years, but revealed extensive use of ground ochre throughout the sequence, with at
least 3.5 kg of ground ochre found in the lowest dense layer (Phase 2) from five excavation squares spanning
an occupation period between 65.0+5.7 and 52.7+4.3 ka. Haematite was recovered below this dense
occupation level (in Phase 1), which was dated by the excavators to 80.2+9.0 to 71.0+7.3 ka (Clarkson et al.,
2017), though others have critiqued the chronology as presented (O’Connell et al., 2018; but see Clarkson et
al., 2018 response). Use wear has been observed on many of these pieces, indicating a range of grinding
substrates in extracting powder as well as potential direct application on a range of surfaces (Cox, 2013;
Clarkson et al., 2017). Use wear and residue studies of grinding stones from Phase 2 of Madjedbebe also
indicate extensive pigment production was carried out from the earliest occupation of the site. Additionally,
cut sheet mica was found wrapped around an exotic yellow ochre crayon in Phase 2, indicating a strong
association between reflective mica and mineral pigment beginning in the early occupation phase at the site
(see ‘Rock Art’ below) (Clarkson et al., 2017).

Cases for the utilisation of red pigments next appear at Nauwalabila 1 where pieces perhaps dating back to
53,000 BP are stated as displaying grinding facets (Jones and Johnson, 1985; Roberts et al., 1993, 1994). At
Carpenter’s Gap 1, located to the southwest of Madjedbebe in the Kimberleys of Western Australia, a 20.5
cm-long piece of painted roof fall is bracketed by ages of 36,465 and 49,919 cal. BP (O’Connor and
Fankhauser, 2001). Also found at this site, and described in more detail below, was a nose-bone (>42,104
cal. BP) exhibiting traces of red ochre on its surfaces, the distribution and quantity suggesting that the
ornament was not painted, but accrued the ochre through incidental rubbing against a painted body. Thus,
while indirect in its nature, this bone artefact gives an indication that body painting using at least red
pigments has a long history on this continent (Langley et al., 2016a).

Similarly aged is the ochred burial of LM3 found on the other side of the continent at Willandra Lakes in
New South Wales (NSW) (Allen, 1972; Bowler, 1998). After 40,000-years-ago, the number of instances of
utilised ochre, ochre-stained artefacts, and ochred burials grows exponentially (Table 1). These finds do not
show any spatial patterning in their appearance to indicate the movement of ideas or groups.
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Table 1: Current evidence for Pleistocene utilised colourants in Sahul. ACT=Australian Capital
Territory; NSW=New South Wales; NG=New Guinea; NT=Northern Territory; QLD=Queensland;
SA=South Australia; TAS=Tasmania; VIC=Victoria; WA=Western Australia.

Utilised Ochre
Site Age Evidence Source
Madjedbebe, | OSL: 71.0+7.3 to 80.2+9.0 ka Ground red ochre Clarkson et al.,
NT (Phase 1)* 4 2015, 2017
Madjedbebe, | OSL: 52.7+4.3 to 65.0£5.7 ka | Ground red and yellow ochre, some wrapped in | Clarkson et al.,
NT (Phase 2)* cut sheet mica 2015, 2017
Madjedbebe, | OSL: 52.7+4.3 to 65.0+5.7 ka | Grinding stones with ochre residue and use- Clarkson et al.,
NT (Phase 2) wear 2015, 2017
: +
OSL: 334454 ka (OxaK168) Red ochre and hematite — many pieces with Jones and

Nauwalabila 1,
NT

to

modern

use/grinding facets in a wide variety of colours
found from this age and younger to the top of
the deposit

Johnson, 1985;
Roberts et al.,
1993, 1994

Clarkson et al.,

i : + +.
?\I/I?d‘] edbebe, 8)?11;532)1 2.81051.6+4.2 ka Ground red and yellow ochre 2015, 2017,
Cox, 2013

Madjedbebe, | OSL:28.1+2.8 to 51.6+4.2 ka | Painted sandstone slab coated in reflective Clarkson et al.,
NT (Phase 3) pigment (ochre mixed with ground mica) 2017

AMS: 39,488+809 BP (Wk-

34956)

20:42,212-44,809 cal. BP Red ochre crayon with facetted edges and use-
Nawarla to strla}tlons. The olQer date is beyc?nd the David et al.

available calibration curve. David et al.

Gabarnmang 2019:74 . delled ¢ 2019

AMS: 44,004+1882 BP (Wk- ( :74) assign a modelled age range o

7 34,610-52,160 cal BP for the artefact.

34542)

26: >45,087 cal. BP-beyond

calibration curve

AMS: 20,570+70 BP (Wk-

37314)

20: 24,406-25,042 cal. BP

to 14 pieces of red ochre reported but only one Hamm et al
Warratyi, SA sample recorded as worked, although the 2016 ”

AMS: 44,100+2200 BP (Wk-
39526)

26: >44.741 cal. BP — beyond
calibration curve

provenance of this sample is not stated
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LSC: 18,290+290 BP (Beta-
26961)
26: 21,358-22,754 cal. BP

Allen, 1996;
Ochre with facets and stained pieces of Allen et al.,
Warreen, TAS | to limestone throughout deposit 1989; McGowan
AMS: 34,790+510 BP (Beta- ctal, 1993
42122B/ETH-7665B)
20: 38,324-40,531 cal. BP
AMS: 29,240+280 BP (Wk-
41180)
20:32,729-33,941 cal. BP
White spheroids (2-30 mm diameter) identified
. . Hamm et al.,
Warratyi, SA | to as gypsum. Transported to site and assumed to 2016

AMS: >34,680+320 BP (Wk-
37317)
26: 38,508-39,904 cal. BP

be used as a pigment for body paint

LSC: <32,400+500 BP (ANU-

Rosenfeld, 1999;

Puritjarra, NT ;i:Zé)S’643736’950 L Ochre with facetted surfaces Smith et al. 1998
Cole et al., 1995;
Sandy Creek %SSUCAZI 5?)())4-700/-600 BP Two pieces of striated red pigments; ochre I;;IO;;V; ;d .
1, QLD 26: 34,609-37,784 cal. BP common throughout site Morwood and
Trezise, 1989
AMS: 30,300+£800 BP (OZD-
205)
Fern Cave, 20:32,805-36,159 cal. BP Ochre with striations, possibly from 3 different gzz;g’eltgjl;
QLD © sources 1999 ’
modern

Widgingarri 1,
WA

AMS: 28,060+£600 BP (R-
11795)
26: 30,720-33,196 cal. BP

Ochre in all levels — some with grinding facets
—red, white, yellow, orange. Faceted iron ore
pieces were also found, but their distribution is

O’Connor, 1999

to not reported.
modern
Madjedbebe, | OSL: 26.7+2.8-13.2+1.3 ka Ground red and vell hr Clarkson et al.,
NT (Phase 4) ounc rec and yetlow ochire 2015, 2017
LSC: 18,200+450 BP (ANU- David, 1991,
Early Man, . . . -
LD 1565) Pigment — possibly some with striations Rosenfeld et al.,
Q 26:20,883-23,083 cal. BP 1981
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AMS: 10,170+60 BP (OZD
874),
26:11,501-12,105 cal. BP

Two pieces of ochre with striations and

Nonda Rock . . . i .
onda Rock, to beveling. A further 18 pieces of pigment do not David et al,
QLD . 2007
show evidence of use-wear.
AMS: 11,300+60 BP (OZD
875)
20:13,064-13,275 cal. BP
. : . . . . . . i
Magnificent LSC: 10,250+90 BP (SUA 3 plf?CCS of pigment (6.8 g) 1.n spits ?)4 38 plus Morwood and
Gall LD 2876) continues to Holocene — 1 piece striated red Tune. 1995
allery, Q 26: 11,621-12,400 cal. BP pigment &
Ochre-Stained Artefacts
Site Age (cal. BP) Evidence Source
AMS: >25,900+180 BP (Wk-
40914)
20:29,353-30,631 cal. BP Red ochre residues on 2 stone artefacts
(Artefact #10 and #20). Artefact #20 exhibited
. to . Hamm et al.,
Warratyi, SA ochre regularly inset from the left lateral 2016

AMS: 44,100+£2200 BP (Wk-
39526)

26:>44,741 cal. BP — beyond
calibration curve

margin by c.Imm and concentrated adjacent to
2 large bending flake scars

AMS: 33,600+500 BP
(ANUA-7626)
26: 36,465-39,030 cal. BP

Limestone roof fall slab (205 mm x 75 mm x

O'Connor and

C ter’ . . .
Garan\E;‘ AS to 28 mm) with red painted pigment on surface. Fankhauser,
ap L Dates bracket age of slab. 2001

AMS: 42,800+1850 BP (OZD-

161)

20: 43,877-49,919 cal. BP

: +

Carpenter’s a%%_?gggg 4 3)2 20BP Worked kangaroo fibulae (‘nose-bone’) with Langley et al.,
Gap 1, WA 26: >42,104-46.294 cal. BP red ochre stains 2016a
Madjedbebe, | OSL: 26.7+2.8-13.2+1.3 ka Ochre stained erindston Clarkson et al.,
NT (Phase 4) chire stained grindstone 2015, 2017

LSC:>10,430+90 BP (ANU-

9001)

26:>12,005-12,580 cal. BP
Mannalareenn 7 quartz artefacts, none retouched or with use-
a4 TAS & to wear, all had reddish stains consistent with Sim, 1998

AMS: 23,015+210 BP (AA-
13040)
26:26,879-27,704 cal. BP

ochre staining
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LSC: 22,750+420 BP (ANU-

B . . .
gave TaZ S 1498) 3 pieces of quartz with ochre adhering Bowdler, 1984
ave, 26: 26,127-27,686 cal. BP
Mannalareenn LSC: <18,400+£200 BP (SUA- [ Red colouring tentatively identified as ochre on
TAS & 2897) 2 artefacts, a shell flaked piece and shell round- | Brown, 1993
3 26: <21,981-22,419 cal. BP edge scraper
LSC: >10,730+370 BP (ANU-
Kafiavana, NG | 41b) 4 stones with adhering ochre White, 1972
2c6: 12,129-13,040 cal. BP
Ochred Burials
Site Age Evidence Source
OSL: 42.5+2.4 ka (MIR
Lake Mungo 0.37m/a) Bowler et al.,
’ LM1 — cremation with ochre associated 1970; Bowler et
NSW to
al., 2003
OSL: 46.6+2.3 ka (M1R 0.0m)
OSL: 38.2+1.3 ka (M3T 61.2
m)
Bowler et al.,
;Zk\i]Mungo’ to LM3 — extended burial covered with ochre 2003; Thorne et

OSL: 42.2+2.5 ka (M3T 58.0
m)

al., 1999

Kow Swamp,
VIC

OSL: 14.4+0.8 ka (RP1)
to

OSL: 2642 ka (RP4)

Cemetery with >40 individuals buried with

grave goods including mussel shells, lithics,
marsupial teeth and ochre, kangaroo incisor
headband; infants and juveniles; at least 1 is
cremated

Bowdler, 1993,
Pardoe, 1993a;
Stone and
Cupper, 2003

CIiff Cave,
TAS

LSC: 14,270+640 BP (ANU-
7039)
26: 15,665-18,931 cal. BP

Red ochre found on cranium of buried
individual. Small pieces of red ochre were also
found on the cranium and femur suggesting the
body had ochre rubbed into it or that ochre was
placed with the bones

Sim and Thorne,
1990
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3.2. Ornamentation

Another recent discovery, the >42,104-46,294 cal BP ‘nose-bone’ from Carpenter’s Gap 1 mentioned above,
was made on kangaroo fibulae. This 12.9 cm long implement exhibits microscopic traces for shaping at the
distal and proximal extremities in the form of grinding and scraping. Traces of a red colourant was also
observed at both extremities. Comparison of the types, densities, and distribution of these manufacturing
traces, use-wear, and residues with ethnographically collected items with known functions found that those
recorded as ‘nose-bones’ were the closest match (Langley et al., 2016a). This artefact constitutes the oldest
example of a personal ornament thus far found in a Sahul, Sunda, or Wallacean context, and is a type of
facial ornamentation that has continued to be made and used to the present-day. As far as we are aware, this
artefact also constitutes the oldest example of an ornament made on bone.

Recent direct dating of the 10 marine Dentalium sp. shell beads found at Riwi — and which were for a long
time held to be the oldest bead evidence in Sahul (Balme, 2000) — has found that they are much younger
than originally thought, redated from ¢.39,174 cal. BP (based on their stratigraphic context) to around 7880—
8298 cal. BP (Balme et al., 2018). This reduction in age, now places them comfortably with other directly
dated Dentalium beads from the nearby sites of Windjana Gorge 1 (examples dated to ¢.8,570 cal. BP) and
Carpenter’s Gap 3 (c.7,365 cal. BP) (Balme et al., 2018), though Boodie Cave on Barrow Island, has
produced examples directly dated to 12,000 BP (Veth et al., 2017). Twenty-two shell beads made on Conus
sp. from Mandu Mandu Creek Rockshelter dated to 31,592—40,745 cal. BP have now taken the place of the
oldest beads (a small piece of perforated material that is threaded with others to make a necklace (etc.) or
sewn onto fabric) in Sahul (Balme and Morse, 2006; Morse, 1993). In all instances, the marine shells
displayed evidence for modification and use wear, and in the case of the younger Riwi beads, evidence for
ochre and fibre fragments were also observed (Balme et al., 2018).

Continuing with marine-sourced raw materials, in the very north of Sahul a number of shell fragments and
shark teeth originating from varying species are suggested to have been used as personal ornaments. These
include a drilled tiger shark (Galeocerdo cuvier) tooth with a ¢.2 mm perforation with evidence for bifacial
drilling dated to <41,829-43,457 cal. BP, along with a drilled Turbo sp. shell dated to 33,949-37,777 cal.
BP, were found in Buang Merabak, New Britain (Leavesley, 2007; Leavesley and Allen, 1998). Similarly, at
Kafiavana in Papua New Guinea three perforated Money cowry (Monetaria moneta) shells dating to 12,129—
13,040 cal. BP were recovered (White, 1972). On mainland Australia, fragments of marine shell far from the
coast have commonly been suggested to have some symbolic value, probably as ornamentation (Smith and
Veth, 2004). Examples include those recovered from Allen’s Cave dated to around 14,000-13,000 BP (Cane,
2001).

At Devil’s Lair in the southwest, three beads made from macropod fibulae dating to 13,576-23,103 and
13,576-13,931 cal. BP and a marl fragment with a 6.5 mm perforation dating to 13,462-23,493 cal. BP are
reported (Dortch, 1979a, 1979b, 1980). The bone beads are unique to Devil’s Lair, osseous beads or
pendants of any type next appearing only in the early-to-mid Holocene (as at Roonka, Lake Nitchie, Bunyan,
Kow Swamp; see Macintosh et al., 1970, Thorne and Macumber, 1972, Pretty, 1977, Feary, 1996).
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Table 2: Current evidence for the Pleistocene ornaments in Sahul.

Osseous Ornaments

Site Age Evidence Source
>AMS: 40,100+1220 BP

Carpenter’s Gap | (ANU-ABOx340) Worked kangaroo fibulae (‘nose-bone”) with red ochre | Langley et al.,

1, WA 26:42,104-46,294 cal. stains 2016a

BP

AMS: <39,090+550 BP

Leavesley, 2007;

Buang Merabak, | (ANUA-15808) 1 perforated (2 mm diameter hole) (bifacially drilled) Leaveslev ef al
NG 20:41,829-43,457 cal. | tiger shark (Galeocerdo cuvier) tooth vesiey etal,
2002
BP
: + . .
‘831\;:1_32 ; 3’32) 10 BP Sharp unipoint bone point made on kangaroo fibula
Juukan 2 with horizontal striations, scratching and possible Reynen, 2018

26: 28,095-28,707 cal
BP.

pigment

Devil’s Lair,
WA

LSC: 11,960+140 BP
(SUA-102)

26: 13,576-13,931 cal.
BP

to

LSC: 19,000+250 BP
(SUA-101)
26:22,519-23,103 cal.
BP

2 beads (B3654; B1898) and 1 ornament (A22028)
made on segments of macropod bone

Dortch, 1979a,
1979b

Kow Swamp,
VIC

OSL: 14.4+0.8 ka (RP1)
to

OSL: 26+2 ka (RP4)

Headband of kangaroo incisors with traces of resin
found in an ochred burial (Burial 16)

Stone and
Cupper, 2003

Devil’s Lair,

LSC: ¢.11,960+140 BP
(SUA-102)

1 tube bead (B1556) made on macropod long bone

Dortch, 1979a,

WA 20: 13,576-13,931 cal. 1979b
BP
Marine Shell Ornaments
LSC: <31,990+830 BP
Elgng Merabak, ;iN;;:ggég 7777 cal, 1 perforated (drilled) Turbo sp. shell IX;Iae \::Sieg};gnd

BP
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LSC: 30,000+850 BP
(Wk-1576)

26: 31,592-35,320 cal.
BP

Mandu Mandu, 22 Conus sp. shell beads (whole and fragments) with Morse, 1993;
WA to forati d use- Balme and
perforations and use-wear Morse, 2006
LSC: 34,200+£1050 BP
(Wk-1513)
2c: 35,801-40,745 cal.
BP
Allen’s Cave, L. . .
SA ¢.14,000—¢.13,000 BP 1 Haliotis laevigata fragment — possibly an ornament | Cane, 2001
LSC: >10,730+370 BP
ANU-41 . .
Kafiavana, NG (ANU-41b) 3 perforated money cowry (Monetaria moneta) shells White, 1972

20:12,129-13,040 cal.
BP

Boodie Cave,

12,000 cal. BP

22 fragments of Dentalium sp. shell beads with edge

Veth et al., 2017

WA notching and wear

AMS: >9630+60 BP
Liang Nabulei | (OZD-697) Terebra subulata shell with drilled perforation. May be | O’Connor et al.,
Lisa, Aru 20:10,767-11,186 cal. associated with the secondary burial of a child. 2005a

BP

Stone Ornaments

Devil’s Lair,

LSC: 11,960+140 BP
(SUA-102)

26: 13,462-14,097 cal.
BP

WA to Marl with single perforation — possibly an ornament Dortch, 1980

LSC: 19,000+250 BP

(SUA-101)

26:22,375-23,493 cal.

BP
Body Modification

: +

OSL: 14.4+0.8 ka (RP1) Antén and
Kow Swamp, to Individual (KS7) with intentional cranial deformation Weinstein, 1999;
VIC Stone and

OSL: 26+2 ka (RP4) Cupper, 2003
Coobool Creek, |U: 14,300+£1000 BP Individual (Coobool Creek 65) with intentional cranial Brown. 1989
NSW (LLO-416) deformation ’

LSC: 13,000+£280 (ANU-
Kow Swamp, 1236) Antén and

VIC

2c6: 14,389-16,310 cal.
BP

Individual (KS5) with intentional cranial deformation

Weinstein, 1999
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LSC: 11,440+160 BP
(not available)

26: 12,926-13,569 cal.
BP

Brown, 1989;

Nacurrie, NSW Pardoe, 1993a

Individual (N1) with intentional cranial deformation

LSC: 10,070+250 BP

Kow Swamp, (ANU-403b) .. o . . . Antén and
VIC 26: 10.791-12.544 cal. Individual (KS1) with intentional cranial deformation Weinstein, 1999

BP

In Sahul, decoration of the body was not restricted to the beading, painting, or piercing of the skin, but also
the intentional deformation of the cranium. Three cases of this type of body modification were found at Kow
Swamp, Victoria: KS5 dating to 14,389-16,310 cal. BP, KS1 dating to 10,791-12,544 cal. BP and KS7
dated only to the Pleistocene (Anton and Weinstein, 1999), but are likely to date to between 14.4+0.8 ka and
26+2 ka (Stone and Cupper, 2003). Another found at Coobool Creek 65 is associated with a general site U-
series date of 14,300+£1000 BP (LLO-416) (Brown, 1989). Finally, Nacurrie 1 is dated to 12,926-13,569 cal.
BP (Brown, 1989, Pardoe, 1993a). Anton and Weinstein (1999) concluded that the Kow Swamp, Coobool
Creek, and Nacurrie crania were all intentionally deformed by methods such as head binding or the placing
of the mother’s hands on an infant’s skull over a period of time, and were not the result of taphonomic
processes. All are found in the southeast of Sahul indicating that this behaviour may be a regionally and
temporally confined cultural practice, though caution must be used in making this claim as skeletal remains
are not found in great number outside of this region.

3.3. Rock Art

The extensive displays of pictographs and petroglyphs found throughout one of the areas where people are
thought to have first entered Sahul (Arnhem Land in the Northern Territory and the Kimberley, WA) remain
poorly dated despite extensive efforts to determine its age (Chippindale and Tagon, 1998, Aubert, 2012,
David et al., 2013a, Mulvaney, 2013). The oldest direct evidence for rock art in Sahul remains the piece of
painted roof fall recovered from Carpenter’s Gap 1 in the Kimberley securely dated to between 36,465 and
49,919 cal. BP (O’Connor and Fankhauser, 2001), though new work at Madjedbebe (also in Arnhem Land)
produced an ochre-covered slab dating somewhere between 51.6+4.2 and 28.1£2.8 ka, this artefact being the
oldest known use of reflective paint comprised of red ochre mixed with ground reflective mica (Clarkson et
al., 2017). A fragment of roof fall found at Nawarla Gabarnmang dated to 26,760-27,667 cal. BP is argued to
represent the oldest piece of figurative art in Sahul (David et al., 2013b), However, we would argue that
depictions of animal tracks should also be considered figurative art as they are an accurate and recognisable
representation of the natural world.
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Table 3: Current evidence for Pleistocene rock art in Sahul. Note that ages presented in tables are

those derived from the original publications. *See text for discussion of issues with ages from

particular sites.

Rock Art — Evidence Found in Archaeological Deposit

Site

Age

Evidence

Source

Carpenter’s Gap
1, WA

AMS: 42,800+1,850 BP (OZD-
161)
20:43,877-49,919 cal. BP

AMS: 33,600+£500 BP (ANUA-
7626)
26: 36,465-39,030 cal. BP

Limestone roof fall slab (205 mm x 75 mm x
28 mm) with red painted pigment on surface.
Dates bracket age of slab.

O’Connor and
Fankhauser,
2001

Madjedbebe, NT

OSL: 51.6+4.2-28.1+2.8 ka
(Phase 3)

Conjoining ochre-covered slab

Clarkson et al.,
2017

AMS: 24,600+220 BP (NZA-

(S;Elgy Creck 2, 2559) Pigment art on rockshelter wall below deposit | Cole et al., 1995
20:28,111-29,155 cal. BP

Nawarla AMS: 22,965218 BP (Wk- Painted roof fall found in deposit. Set of lines | David et al.,

Gabarnmang, 32840) crossed by infilled curvilinear line 2013a

NT 26:26,760-27,667 cal BP Y 4 )

New Guinea II,
VIC

LSC: 4660+110 BP (SUA-2217)
26:4975-5588 cal. BP

to
LSC: 21,000+900/-800 (SUA-

2222)
26: 23,447-27.211 cal. BP

Figure flutings occurring in panels with multi-
directional marks and superimposed marks.
Dates for archaeological deposit at site.

Ossa et al., 1995

Madjedbebe, NT

OSL: 26.742.8-13.2+1.3 ka
(Phase 4)

Mortar with possible outline motif, and
charcoal lines and dots on sandstone piece

Clarkson et al.,
2017

Koonalda, SA

14C: 19,900+2,000 BP (V-92)

26: 19,870-30,199 cal. BP (Date
from deposit within cave)

74 diagonal incised lines below 37 finger
flutings on limestone wall

Bednarik, 1986;
Morwood, 1978,
1982; Wright,
1971

AMS: 18,123+59 BP (Wk-

Finger-fluted incised limestone slab found in

Koonalda, SA 35957) deposit. This is a minimum age (see Wright, Walshe 2017
20:21,675-22,162 cal. BP 1971)
: L :
Early Man, Ilffl) 13200170 BP (ANU Geometric and track motif petroglyphs on lf; ; (I?Tlficl)i:r: lel'd
QLD shelter wall covered by archaeological deposit ’ ’

26: 15,605-16,118 cal. BP

1993

Sandy Creek 1,
QLD

14C: 12,620+370 BP (Beta-
51089)
26: 13,775-16,026 cal. BP

Sandstone wall fall fragment with pecked motif

Morwood et al.,
1995
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Rock Art — Directly Dated

Karolta 1, SA*

C:R: 44,760+3390 BP

Pecked circle

Watchman, 1992

Karolta 1, SA*

C:R: 44,590+1530 BP

Pecked macropod tracks

Watchman, 1992

AMS: >43,140+3000 BP (AA-

Panaramittee 6898) . Nobbs and Dorn,
North, SA* 26: 43 380-beyond calibration | | 0unded and pecked curved line (PN6) 1993
curve
Wharton Hill AMS: >35,530+650 BP (NZA- Dorn and Nobbs,
SA* ’ 2361) Pounded and pecked oval (WHS) 1992; Nobbs and
20: 38,773-41,450 cal. BP Dorn, 1993
AMS: >31,230+£920 BP (NZA- . . Dorn and Nobbs,
Karolta I, SA* | 1370) E Oli;lgtei? ?IE‘; 6p)e°ked curved line superimposed | | 507\ pis and
20: 33,683-37,807 cal. BP Y Dorn, 1993
AMS: >30,230+£770 BP (NZA- Dorn and Nobbs,
Karolta 1, SA* | 1378) Pounded and pecked curved line (K23) 1992; Nobbs and
26: 32,794-36,018 cal. BP Dorn, 1993
. i }
. AMS: 29,795+420 BP (AA Red and black large curvilinear non-figurative | McDonald et al.,
Gnatalia Creek | 5851) drawin 1990
26: 33,066-34,675 cal BP &
. 4 }
Walkunder Arch 3A91\f )S’ 28,100+400 BP (0ZA Red bi ¢ I wall Campbell et al.,
Cave, QLD ed pigment on rock wa 1996

26:31,184-33,052 cal. BP

Malangine, SA

U: <28,000+2000 BP

Possible finger flutings

Bednarik, 1999

AMS: 25,8004280 (OZA-392)
26: 29,300-30,702 cal. BP

Walkunder Arch | to . . Campbell et al.,
Cave, QLD Yellow goethite paint on rock wall 1996

AMS: 22,800+210 BP (OZA-

393)

26: 26,545-27,486 cal. BP

Dorn and Nobbs,
. > i -
AMS: >22.480+340 BP (NZA 1992: Dorn et

Karolta 1, SA*

1366)
26: 26,044-27,400 cal. BP

Pounded and pecked bird track (K21)

al., 1992; Nobbs
and Dorn 1993

AMS: >21,1954220 BP (AA-

Karolta 1, SA* | 6905) Pounded and pecked track (K32) 11\190;;)5 and Dorn,
26:24,974-25,927 cal. BP
AMS: >20,105+185 BP (AA-

Karolta 1, SA* [ 6548) Pounded and pecked foot print (K30) 11\19091);5 and Dorn,

206:23,636-24,581 cal. BP
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Wharton Hill,
SA*

AMS: >18,485+165 BP (AA-
6918)
26: 21,879-22,643 cal. BP

Pounded and pecked footprint (WH2)

Nobbs and Dorn,
1993

Laurie Creek,
NT*

AMS: 20,320+3100/-2300
(RIDDL-1270)
20: 18,837-37,679 cal. BP

Painted hand stencil

Gillespie, 1997;
Loy et al., 1990

Syrinx aruanus shell found in a fissure among
deeply patinated engravings of ghost-like

Lorblanchet,

. -+ _
SZ;? Tr\e; A IZJS.Cz. ll 2’3501702222633]321(1;31 3609) figures, kangaroos, geometrics. Note that the 1992; Rosenfeld,
Y o 2h o2 cak association of the dated shell with the 1993
engravings is unclear.
. " }
Walkunder Arch AMS: 16,100+130 BP (0ZA . Campbell et al.,
C QLD 395) Red pigment on rock wall 1996
ave. 20: 18,746-20,114 cal. BP
i > + - . . .
Wharton Hill, AMS: 214,910:£180 BP (NZA Pounded and pecked possible Drominorthid Dorn and Nobbs,
SA* 1367) track (WH1) 1992; Nobbs and
26:17,659-18,526 cal. BP Dorn, 1993
> + - - .
Yunta Springs, ‘291\115) =13,950=110 BP (AA Pounded and pecked complex curvilinear motif | Nobbs and Dorn,
SA* (YSI) 1993

26:16,447-17,225 cal. BP

LSC: <13,570+100 BP (ANU-

Rosenfeld, 1999;

.. Pecked and weathered circles and incised lines | Rosenfeld and
Puritjarra, NT 7460) . .
on boulders embedded in shelter floor Smith, 2002;
26:16,131-16,455 cal. BP .
Smith, 2006
Dorn and Nobbs
AMS: >12,970+150 BP (NZA- ’
(N 1992; Dorn et

Karolta 1, SA*

1414)
26: 15,031-15,966 cal. BP

Pounded and pecked abstract motif (K24)

al., 1992; Nobbs
and Dorn, 1993

Karolta 1, SA*

AMS: >12,650+150 BP (NZA-
1369)
26: 14,190-15,380 cal. BP

Pounded and pecked curved line (K15)

Dorn and Nobbs,
1992; Nobbs and
Dorn, 1993

McGowan et al.,

Keyhole Cavern, >¢.13,000 BP 3 red hand stencils, ochre smears 1993; Morwood
TAS
2002
Harris et al.,
Ballawinne, . 1988; McGowan
>
TAS ¢.13,000 BP 23 red hand stencils, ochre smears and patches etal. 1993;
Morwood 2002
Magnificent 14C: 10,250+£90 (SUA-2876) Early figurative paintings — human figures, Morwood. 1989
Gallery, QLD 20:11,621-12,400 cal. BP crosses, hand stencils ’
Clegg, 1987;
Eight Mile AMS: 10,250+170 (Beta-13803) Pecking motifs Dragovich,
Creek, SA 26:11,415-12,382 cal. BP & 1986; Rosenfeld,

1993
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AMS: 92404820 BP (RIDDL-
1269)
20: 8552-12,753 cal. BP

Jones et al.,
Wargata Mina, ) 1988; Loy et al.,
TAS* to 23 hand stencils, ochre smears and patches 1990: McGowan
AMS: 10,730+810 BP (RIDDL- etal, 1993
1268)
26:10,285-14,859 cal. BP
AMS: >9,980+85 BP (AA-6910) . Nobbs and Dorn,
E3
Karolta 1, SA 26: 11.206-11,749 cal. BP Pounded and pecked foot print (K29) 1993
AMS: >9,125+100 BP (AA-
Karolta 1, SA* | 6916) Pounded and pecked hand print (K28a) 11\190 9b 3b s and Dom,

26:9,914-10,517 cal. BP

The chronology of early pecked engravings is very uncertain, with initial dating attempts using cation-ration
and radiocarbon approaches subject to heavy critique (see Beck et al., 1998; Watchman, 1992). Until further
research is undertaken, we recommend disregarding the cation-ratio and radiocarbon dates presented Nobbs
and Dorn (1993; see also Dorn and Nobbs, 1992; Dorn et al. 1992). Some Panaramittee images, originally
believed to represent the earliest art of Australia, are now thought to be Holocene in age (Smith, 2013; Smith
et al., 2009). Indeed, ‘Panaramittee’ may be more of an archaeological construct rather than a cultural reality
(Rosenfeld, 1991). Other early art styles are argued to include pecked ‘archaic faces” (Mulvaney, 2013)
along with painted panels representing both individuals and groups dancing or fighting while wearing
complex headdresses and holding items such as barbed spears and baskets, along with large naturalist
depictions of animals (Flood, 1997; Tacon and Chippindale, 1994; Walshe, 1994; Mulvaney, 2013).

The oldest directly dated rock art is at Gnatalia Creek where a large red and black curvilinear non-figurative
drawing was dated to 33,066-34,675 cal. BP (AA-5851), although another sample from the same motif
returned an age of 6735-7156 cal. BP, indicating the possible presence of contaminants (McDonald et al.,
1990; Rosenfeld, 1993). Claims for directly dated blood proteins in art at Laurie Creek and Wargata Mina
reported by Loy et al. (1990) have been disputed (Gillespie, 1997; Nelson, 1993).

The fragmentary nature of the earliest rock art evidence in Sahul makes identifying the nature of the earliest
images challenging, although we were able to record 39 instances. Most of these examples are associated
with direct dates, though many are contested and must be treated with caution (Table 3).
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3.4. Portable Art

The two ‘engraved’ limestone plaques dated to 23,470-25,710 cal. BP and 13,576-14,067 cal. BP
respectively recovered from Devil’s Lair (Dortch, 1976), remain the only examples of incised ‘notational’

pieces in stone (Table 4). One displays a trapezoidal shape while is not clear in its design. These plaques

remain ambiguous in terms of their anthropogenic origins, and may yet prove to have a natural origin (see

Bednarik, 1998 for discussion). Two other instances of what would traditionally be termed ‘notational

pieces’ include a macropod femur with incised grooves dated to 17,905-25,725 cal. BP from Cave Bay
Cave, King Island (Bowdler,1984) and a Diprotodon optatum incisor with 28 incised grooves found at
Spring Creek, Victoria dated to 32,602 cal. BP (Vanderwal and Fullagar, 1989). This last item, the
Diprotodon incisor, has recently been re-examined and found to be the product of natural processes (Langley

and Rybachuk, in prep.).

Table 4: Current evidence for the Pleistocene examples of portable art in Sahul.

Portable Art
Site Age Evidence Source
LSC: 15,400+330 BP (ANU-
1613)
20:17,902-19,416 cal. BP
Cave Bay Cave, to Macropod femur with groups of grooves and Bowdler, 1984
TAS scratches

LSC: 20,850+290 BP (ANU-
1612)
26:24,345-25,725 cal. BP

Devil’s Lair,

LSC: 20,400+1000 BP (SUA-

Limestone plaque (B3652) engraved with

32) . . Dortch, 1976
WA 26: 23.470-25.710 cal. BP incisions and geometric shapes

LSC: 11,960+140 BP (SUA-

102)

20:13,576-13,931 cal. BP
Devil’s Lair, to Limestone plaque (B3651) engraved with a Dortch, 1976

WA

LSC: 12,050+140 BP (SUA-
103)
20:13,718-14,067 cal. BP

trapezoidal shape and incisions
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3.5. Burial

Sixteen instances of Pleistocene burials (including burials of multiple individuals) are documented (Table 5).
The majority of these occur in the Willandra Lakes system, New South Wales and include the oldest known
cremation in the world (LM1 dated to 42.5+2.4-46.6+2.3 ka) (Bowler et al., 2003), and LM3 a ritual
extended burial (inferred from the use of red pigment over the body and clasped hands) dating to either
¢.40,000 years or 62,000 years based on U-series and ESR methods (Bowler et al., 2003; Oyston 1996;
Thorne et al., 1999; Gillespie and Roberts 2000). Apart from these examples, alongside another from Lake
Urana dated to ¢.25-30 ka, all remaining burials date to the final 5,000 years of the Pleistocene. Three of
these later instances appear to be cemeteries with multiple burials (Coobool Creek: c.14,300+1000 BP, Kow
Swamp: ¢.26,0000-14,000, and Tuckers Creek: ¢.14,000—15,000 cal. BP) (Bowler, 1983; Clark and Hope,
1985; Meehan, 1984; Pardoe, 1993b). Burials display a range of practices including extended (LM3),
cremated (LM1), and kneeling (Lake Tandou) positions, and a number include grave goods such as mussel
shell, ochre, lithics (Kow Swamp, Lake Mungo, Tuckers Creek), and burial cairns (Cliff Cave).

Table 5: Current evidence for Pleistocene burials in Sahul.

Burials
Site Age Evidence Source
OSL: 42.5+2.4 ka (MIR
0.37m/a)
Bowler et al.,
Lake Mungo, to LMI1 — cremation with associated ochre 1970; Bowler et
NSW
al., 2003
OSL: 46.6+2.3 ka (MIR
0.0m)
OSL: 38.2+1.3 ka (M3T 61.2
m)
Lake Mun Bowler et al.,
axe Mungo, to LM3 — extended burial covered with ochre 2003; Thorne et
NSW*
al., 1999
OSL: 42.2+2.5 ka (M3T 58.0
m)
OSL: 25.6+7.3 ka (W829)
Lake Urana, to Possible burial of an adult female Page et al., 1994
NSW
OSL: 32.4+8 ka (W830)
. . . Bulbeck, 2005;
II:]léng Lemdubu, ESR: 18,8002.300 Eutrle}[l zf an adult female partially sealed by a O’ Connor et al..
at stone 2005b
. + _
Lake Tandou, LSC: 15,210+160 BP (SUA ) ) Freedman and
NSW 1805) Kneeling burial of a male Loferen. 1983
2: 18,028-18,761 cal. BP ogren,
. -+ _
. LSC: 14,270+640 BP (ANU Burial cairn containing skeletal remains, Sim and Thorne,
CIiff Cave, TAS 1 7039) including red ochre on the cranium and femur | 1990
2: 15,665-18,931 cal. BP udng 4 "
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LSC: 13,200+130 BP (ANU-

II:IaSl;;a]Benanee, 4315) 2 burials under shell midden fglzrsk and Hope,
2c: 15,336-16,166 cal. BP
) " :
Tuckers Creek, LSC: 12,600+130 BP (ANU . . .. Clark and Hope,
NSW 4317) >17 burials found in crouched positions 1985
20: 14,210-15,246 cal. BP
Lake Tandou LSC: 12,530+1630/-1350 BP
NSW ’ (ANU-705) Cremation Allen, 1972
2c: 11,274-19,615 cal. BP
LSC: 12,350+170 BP (ANU-
;Zr;%"“ Creeks 1702 Single burial Allen, 1972
2c: 13,812-15,048 cal. BP
LSC: 12400+£300 BP
Talgai, QLD | (R2526/29) 15-16-year-old boy Brown, 1987,

206: 13,588-15,445 cal. BP

Pardoe, 1993a

Nacurrie, NSW

LSC: 11,440+160 BP (not
available)
26: 12,926-13,569 cal. BP

Burial of a male

Pardoe, 1993a

Kow Swamp,
VIC

OSL: 14.4+0.8 ka (RP1)
to

OSL: 26+2 ka (RP4)

Burial ground with >40 individuals, some
buried with grave goods including a girl or
young woman wearing a kangaroo incisor
headband

Pardoe, 1993a;
Stone and
Cupper, 2003

LSC: 12,000+£100 BP (NZ-

e | B
’ 26:13,561-14,068 cal. BP ’
: + -
Snaggy Bend, LSC: 10,000£120 BP (ANU . Clark and Hope,
NSW 3794) Burial 79 1985
20:11,187-11,947 cal. BP

Coobool Creek, | U: 14,300+1000 BP (LLO- . . C e Brown, 1987,
NSW 416) Burial ground with 126 individuals Pardoe, 1993a
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4. Current Evidence: Sunda and Wallacea

Tabling the current evidence for pre-Neolithic symbolic cultural behaviours in the Sunda and Wallacea area
is hindered by a lack of rigorous dating, with the exception of excavation programs undertaken in the past
10-15 years (e.g., O’Connor, 2007; O’Connor et al., 2010; van den Bergh et al., 2016). In many cases, items
which we would consider to be of ‘symbolic’ value are simply noted as being recovered from terminal
Pleistocene-early Holocene contexts such as the Hoabinhian. Defining the Hoabinhian is difficult as its
chronological and geographical distribution is yet to be clearly defined. Most simply, it can be described as a
late Pleistocene-early Holocene industry of Southeast Asia which is characterised by unifacial flaked tools
made primarily on water rounded pebbles, core tools (‘sumatraliths’), and grinding stones (Chitkament et al.
2016; Ji et al. 2016; Marwick, 2018). In other cases, clear description of pieces lack the level of detail
required to situate them among their contemporaries. These trends are highlighted in the following overview.

4.1. Colourants

Recent excavations in Sunda and Wallacea have resulted in a significant increase in the number of
‘symbolic’ items reported in the archaeological literature (see O’Connor and Langley, 2018). In terms of
colourants, evidence can again be grouped into finds of utilised pigments, pigment-stained artefacts, and
ochre stained burials. The earliest instances of colourants in this region are found on two examples of
worked and ochre stained Nautilus pompilius fragments recovered from contexts dated to between 38,432—
42,117 cal. BP at Jerimalai in Timor-Leste (Langley et al., 2016b). Similar finds of ochre stained Nautilus
fragments and fully formed beads are found in younger contexts (>15,900, 9,500, and 5,000 cal. BP) at
Jerimalai. Also found were a number of Oliva spp. shell beads present from around 16,000 cal. BP until the
recent past. These bare traces of red colourant consistent with incidental transfer of pigment to the beads’s
surfaces (Table 6; Langley and O’Connor, 2016). This type of marine shell bead was also found in
significant numbers throughout the deposits of the nearby sites of Matju Kuru 1 and Matju Kuru 2, though
only small numbers were recovered from the Pleistocene levels (Table 6).

The oldest known examples of utilised mineral pigments in Sunda and Wallacea come from the site of
Jerimalai, with examples found from the earliest levels of the site, dating to 38,432—42,117 cal. BP, through
the recent past. While dark red shades dominate the assemblage, several black and yellow pieces are also
present (Langley and O’Connor, 2019). Dating to between ¢.21,000 and 26,000 cal. BP, is a collection of red
ochres recovered from the Sulawesi site of Leang Bulu Bettue. Here, red and mulberry coloured ochre
fragments were found to have use wear consistent with scraping to produce powder, with some also showing
traces of having been rubbed on animal hide or human skin. Ochre stained lithics were also identified, as was
a possible pigment blow pipe made on the long bone of a bear cuscus (Brumm et al., 2017). Significantly, the
earliest indications of pigment use at Leang Bulu Bettue - two ochre-stained chert tools from Layer 4f - are
consistent in age with the oldest known parietal art motif in Maros-Pangkep (Leang Timpuseng, ¢.39,900 cal.
BP), while the ochre nodules from Layer 4a (dated to c.21,000-26,000 cal. BP) fit well with the latest dated
hand stencil in this Maros-Pankep karsts (Aubert et al., 2014; Brumm et al., 2017). Similarly aged
(associated with an age of 25,896-26,520 cal. BP) examples of utilised ochre have also been found at nearby
Leang Burung 2 (Glover, 1981), while a chert flake with ochre residues is known from Leang Sakapao 1
(dated to ~28,605-36,405 cal. BP) (see Bulbeck et al., 2004 for a discussion of issues with the chronology
arising from freshwater shell carbon reservoir issues).
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In the Niah Caves of Borneo, a fragment of hard-shelled turtle plastron displays a pigmented section with a
straight and clearly defined perimeter suggesting intentional execution. This artefact comes from layers dated
to 39,880—41,601 cal. BP (Reynolds et al., 2013). At the cave site of Xom Trai, located in the Lac Son
District of Hoa Bihn Province of Vietnam, ochre and kaolinite stones exhibiting evidence for grinding or
scraping date to between 22,000 and 19,000 cal. BP (Nguyen, 2000 cited in Rabett and Piper, 2012). Also in
Vietnam, thousands of red ochre fragments are found in the Hoabinhian levels of Du Sang Save, located on
the west margin of the Khang Valley (Nguyen, 2015).

Table 6: Current evidence for the Pleistocene examples of ochre use in Sunda and Wallacea.

Utilised Ochre

Site Age Evidence Source
AMS: 35,387+534 BP (Wk-
19232)
2c: 38,432-40,749 cal. BP

Jerimalai, Langley and

to 3 pieces of utilised ochre

Timor-Leste O’Connor, 2019

AMS: 37,267+453 BP (Wk-
17833)
26: 40,486-42,117 cal. BP

AMS: 31,060+130 BP (NZA-
16177)
26: 34,190-34,849 cal. BP

Matja Kuru 2,
Timor-Leste

Langley and

to 6 pieces of utilised ochre 0’Connor, 2019

AMS: 32,200+300 BP (OZF-
785)
26: 34,960-36,260 cal. BP

AMS: > 30110+320 BP (ANU-
11398)
20: 33,115-34,415 cal. BP

Lene Hara,
Timor-Leste

Langley and

to 3 pieces of utilised ochre 0’Connor, 2019

AMS: 30,970+460 BP (ANU-
11420)
33,751-35,415 cal. BP

AMS: 18,126+51 BP (Wk-

37742)
Leang Bulu 20:21,792-22,196 cal. BP 4 nodules of utilised ochre exhibiting
Bettue, .. . Brumm et al., 2017
. traces of grinding and scraping
Sulawesi to

U: 25.9+0.7 ka (605-1900)
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Leang Burung

LSC: 23,300+140 BP (GrN-
8293)

Two pieces of abraded ochreous
ironstone, one of which has cross-cutting
parallel grooves. Note that a hard water

Glover, 1981

2, Sulawesi 26: 25.896-26.520 cal. BP correction of 1359 years was subtracted
from the conventional radiocarbon age
before calibration with IntCal13.
> + -
Jerimalai, AMS: >19,952+235 BP (Wk Langley and

Timor-Leste

17830)
26:22,870-24,058 cal. BP

1 piece of utilised ochre

O’Connor, 2019

Lene Hara,
Timor-Leste

AMS: 18,740£400 BP (ANU-
12138)
261 21,052-23,043 cal. BP

1 piece of utilised ochre

Langley and
O’Connor, 2019

16,130+90 BP (BIn-3042)

Xom Trai, Ochre and kaolinite nodules exhibiting Ngyuen, 2015; Rabett
. to L q . .
Vietnam traces of grinding, scraping. and Piper, 2012
18,420+150 (BIn-3472)
: + -
Jerimalai, AMS: 13,90145 BP (Wk Langley and

Timor-Leste

30502)
26: 15,875-16,425 cal. BP

1 piece of utilised ochre

O’Connor, 2019

Matja Kuru 2,
Timor-Leste

AMS: 9650+55 BP (NZA-16137)
26:10,226-10,656 cal. BP

to
AMS: 11,173+55 BP (NZA-

16138)
26:12,457-12,794 cal. BP

18 pieces of utilised ochre

Langley and
O’Connor, 2019

Lene Hara,
Timor-Leste

AMS: 974160 BP (NZA-17000)
26:10,275-10,800 cal. BP

to
AMS: 10,050+80 BP (ANU-

12040
26:10,680-11,185 cal. BP

2 pieces of utilised ochre

Langley and
O’Connor, 2019

Du Sang,
Vietnam

Hoabinhian

Red ochre fragments

Ngyuen, 2015

Ochre-Stained Artefacts

Jerimalai,
Timor-Leste

AMS: 35,387+534 BP (Wk-
19232)
26: 38,432-40,749 cal. BP

to
AMS: 37,267+453 BP (Wk-

17833)
26: 40,486-42,117 cal. BP

Two worked and ochre stained pieces of
Nautilus pompilius — likely ornamental.

Langley et al., 2016b
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AMS: 35,890+250 BP (OxA-
15163)
26: 39,931-41,162 cal. BP

Fragment of hard-shelled turtle plastron

Niah Caves, to displaying a pigmented section with a Reynolds et al., 2013
Sarawak . .
straight and clearly defined perimeter

AMS: 36,470+250 BP (OxA-

15164)

26:40,526-41,635 cal. BP
N Coves, ({5 30470S0B k- | buman et gmens S o s 2010
Sarawak pig & ’ Reynolds et al., 2013

26:40,526-41,635 cal. BP

probably a tree resin

Leang Sakapao
1, Sulawesi*

LSC: 25,120 = 260 BP (Wk-
4261)
26: 28,605-29,830 cal. BP

to

LSC: 31,280+570 BP (Wk-3821)
26: 34,157-36,405 cal. BP

Chert flake (LSK-3-208) covered with
orange ochre residues

Bulbeck et al., 2004

AMS: 18,126+51 BP (Wk-
37742)

Leang Bulu 26:21,792-22,196 cal. BP
Bettue, 30 chert artefacts with ochre residues Brumm et al., 2017
Sulawesi to

U: 39.8+0.2 ka (3612)

: +0. - . .

U:24.620.2 ka (605-0274 Perforated Ailurops ursinus phalange

Leang Bulu . .
long bone with red and black pigments
Bettue, to .. . Brumm et al., 2017
. inside and on one end (possible blow-

Sulawesi ipe)

U: 25.9+0.7 ka (605-1900) p1pe)-

AMS: ¢.10,110+79 BP (Wk-

18156)

26:10,726-11,229 cal BP
Jerimalai, 8 Oliva sp. shell beads with red ochre Langley and

Timor-Leste

to

AMS: ¢.13,658491 BP (Wk-
19227)
26: 15,413-16,175 cal. BP

staining

O’Connor, 2016b

Jerimalai,
Timor-Leste

AMS: >13,778+43 BP (Wk
30504)
26: 15,746-16,244 cal. BP

Shaped and ochre stained Nautilus
pompilius shell piece

Langley et al., 2016b

Matja Kuru 1,
Timor-Leste

AMS: ¢.9940+60 BP (OZF-784)
2c:10,584-11,081 cal. BP

4 Oliva sp. shell beads with ochre
staining

Langley and
O’Connor, 2016

Matja Kuru 2,
Timor-Leste

AMS: ¢.9260+50 BP (OZG-898)
26: 9690-10,190 cal. BP

2 Oliva sp. Shell beads with ochre
staining

Langley and
O’Connor, 2016
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-+ -
16,130+90 BP (Bln-3042) Three basalt blocks with incised linear
Xom Trai, to decoration and stained with red ochre, Rabett and Piper,
Vietnam plus two river cobbles with incised 2012; Nguyen, 2015

184204150 (Bln-3472) decoration also stained with red ochre.

4.2. Ornamentation

While there have been significant finds of perforated animal teeth and shells in north and central China (i.e.,
at Zhoukoudian and Xiaogushan) (Norton and Jin, 2009), similar items are yet to be reported in the southern
region of this vast country. Perforated teeth very similar to those found in Palaeolithic contexts in Eurasia
have been found in the Hoabinhian levels of Xom Trai, Vietnam, which produced a 3.2 cm-long mammalian
tooth with a small, bifacially carved perforation through its root. This artefact dates to between 22,000 and
19,000 cal. BP (Nguyen, 2000 cited in Rabett and Piper, 2012). At nearby Du Sang, the Hoabinhian levels
also produced a perforated mammalian tooth, this one 5.5 cm long (Nguyen, 2015).

Ornamentation made on hard animal materials have also been recovered from Leang Bulu Bettue, Sulawesi,
where two conjoining artefacts dated to around 26,000 cal. BP demonstrated the manufacture of disk-shaped
beads in Babirusa incisor. Also found here, was a perforated bear cuscus phalange exhibiting evidence for
having been worn as a pendant (Brumm et al., 2017). Items which were clearly pieces of adornment are
lacking from Thai pre-Neolithic contexts, though Pookajorn (1996) has reported that both Cypraea sp. and
Perna sp. marine shells were recovered from the first cultural level (Hoabinhian) of Sakai Cave located in
the Palian district of Trang Province. Dated to 9321-11,211 cal. BP. Although these shells have not been
anthropogenically altered, they have been transported far from the sea, leading Pookajorn (1996:207) to
argues that they “probably had great value for the inhabitants” and that these “rare type of shells are
ornamental items at this site.”

Excavations in Timor-Leste are also revealing assemblages of prehistoric ornaments, this time in a range of
marine shell species (Nassarius spp., Oliva spp., and Nautilus pompilus) (Langley and O’Connor, 2015,
2016; Langley et al., 2016b). These finds, mentioned above, include fractured pieces of worked and ochre
stained Nautilus shell, whole Oliva shell beads, and later (mid-Holocene) Nassarius shell appliqués. Similar
finds are reported for a terminal Pleistocene context in Liang Nabulei Lisa (O’Connor et al., 2005a), and
several other undated Hoabinhian and Sampung contexts in Indonesia and Timor-Leste (e.g., van Heekeren,
1972; O’Connor, 2010).
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Table 7: Pleistocene examples of ornamentation in Sunda and Wallacea.

Osseous Ornaments

Site

Age

Evidence

Source

Leang Bulu
Bettue, Sulawesi

AMS: 22,265+121 BP (Wk-
42068)
26: 26,145-26,959 cal. BP

Two refitting Babyrousa sp. lower incisor
fragments attesting to disc bead manufacture

Brumm et al.,
2017

Leang Bulu

U: 24.6+0.2 ka (605-0274

Perforated Ailurops ursinus phalange long

Brumm et al.,

Bettue, Sulawesi to bone with red an<.1 black plgments inside and 2017
on one end (possible blow-pipe).
U: 25.940.7 ka (605-1900)
16,130+90 BP (BIn-3042)
Xom Trai Rabett and Piper,
9 ’ to 3.2 cm-long mammalian tooth, perforated 2012; Nguyen,
Vietnam
2015
18,420+150 (BIn-3472)
Du Sang, S . .
Vietnam Hoabinhian (Pleistocene layers) | 5.5 cm-long mammalian tooth, perforated Nguyen, 2015
Two bored canine teeth, two perforated oval
Gua Lawa, o plafes of m’other-of-rv)eavrl and four fragmenFs of van Heekeren,
. Hoabinhian an ‘amulet’ of bone incised with a geometric
Indonesia 1972

pattern. Possibly associated with a child and/or
adult burial.

Marine Shell Ornaments

AMS: 35,387+534 BP (Wk-
19232)
26: 38,432-40,749 cal. BP

Jerimalai, to Two worked and ochre stained pieces of Langley et al.,
Timor-Leste Nautilus pompilius — likely ornamental. 2016b
AMS: 37,267+453 BP (Wk-
17833)
2c:40,486-42,117 cal. BP
. i -
Jerimalai, AMS: 33,294+380 BP (ANU Langley and

Timor-Leste

48106)
26: 36,042-38,208 cal. BP

Oliva sp. shell bead

O’Connor, 2016

Jerimalai,
Timor-Leste

AMS: ¢.10,110+79 BP (Wk-
18156)
26: 10,726-11,229 cal BP

to

AMS: ¢.13,658491 BP (Wk-
19227)

14 Oliva sp. shell beads — 8 with red ochre
staining

Langley and
O’Connor, 2016
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26:15,413-16,175 cal. BP

AMS: >13,778+43 BP (Wk

Jerimalai, Shaped and ochre stained Nautilus pompilius | Langley et al.,
Timor-Leste 30504) shell piece 2016b

20: 15,746-16,244 cal. BP P
Matja Kuru 1, AMS: ¢.9940+60 BP (OZF-784) Langley and

Timor-Leste

26:10,584-11,081 cal. BP

7 Oliva sp. shell beads, 4 with ochre staining

O’Connor, 2016

Matja Kuru 2,
Timor-Leste

AMS: ¢.9260+50 BP (OZG-898)
26: 9690-10,190 cal. BP

4 Oliva sp. Shell beads, 2 with ochre staining

Langley and
O’Connor, 2016

Saikai Cave,
Thailand

LSC: 9020+360 BP (OAEP-
1371)
26:9321-11,211 cal. BP

to
LSC: 9280+180 BP (OAEP-

1371)
26: 9964-11,153 cal. BP

Possible ornamental shells (Cypraea sp. and
Perna sp.)

Pookajorn, 1996

Saentis midden

van Heekeren,

. Hoabinhian Melo melo shell with pierced hole in columella

site, Sumatra 1972
Child burial with ‘necklace of perforated

Gua Lawa, s . . van Heekeren,

. Hoabinhian shells’ of Natica sp. and one Nerita

Indonesia 1972
chamaeleon

Betpuruh Cave Small disc bead (‘small ring with a hole in the | van Heekeren,

P ’ | Hoabinhian centre made of mother-of-pearl”) — possibly 1972; O’Connor,

Indonesia

Nautilus sp.

2010
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4.3. Rock Art

Indonesia is now the home to the earliest known figurative depictions and hand stencils in the world. This
image is a painted depiction of a large ungulate (possibly with a spear shaft protruding from its flank) that
has a minimum age of 40,000 at Lubang Jeriji Saléh, Borneo (Aubert et al, 2018). This same site produced
similarly early examples of hand stencils (Table 8). At the nearby Maros kasts of Sulawesi, a similarly
extensive dating program resulted in the identification of a hand stencil with a minimum age of 36.9 ka. A
figurative painting of a babirusa at the same site was found to be made at least 44 ka (Aubert et al., 2014).
Red pigmented paintings of Pleistocene antiquity have also been identified in Timor-Leste (Aubert et al.,

2007).

Table 8: Current evidence for the Pleistocene examples of rock art in Sunda and Wallacea.

Rock Art — Directly Dated

Site Age Evidence Source

U: >26.09+2.50 ka (LJS2.4)
Lubang Jeriji . . Aubert et al.,
Saléh, Borneo to Reddish-orange hand stencil 2018

U: <50.28+1.55 ka (LJS2.5)
Liang Téwét, . . Aubert et al.,

. < -
Borneo U: <103.3 ka (LT1) Reddish-orange hand stencil 2018
Liang Karim, U: <82.6 ka (LK1) Re(.idlsh-orange animal painting, possibly a Aubert et al.,
Borneo tapir 2018
Large reddish-orange animal figure, possibly a
Lub'ang Jerjt >39.934+0.57 ka (LJS1A.3) Bornean banteng, possibly with a spear shaft Aubertetal,
Saléh, Borneo . . 2018
protruding from its flank

Lubang Jeriji >38.80+1.60 ka (LJS5.4) and . . Aubert et al.,
Saléh, Borneo | >40.30+3.10 ka (LJS6.3) Two reddish-orange hand stencils 2018

U: >15.64+0.10 ka (LJS3.7)
Lubang Jeriji . Aubert et al.,
Saléh, Borneo and Hand stencils 2018

U: >16.29+0.09 ka (LJS4.6)

U: >36.9+1.60/-1.50 ka (LT1.2)
Léang . Aubert et al.,
Timpuseng, to Hand stencil

. 2014

Sulawesi

U: 40.70+0.87/-0.84 ka (LT2.3)
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U: >36.9+1.60/-1.50 ka (LT1.2)

L§ang Large naturalistic animal depiction, possibly a | Aubert et al.,
Timpuseng, to )
. babirusa 2014

Sulawesi

U: 40.70+0.87/-0.84 ka (LT2.3)
Leang Jarie, U: >34.9840.41 ka (LJ2) Dark red hand stencil Aubert et al.,
Sulawesi 2014
Leang L . . .
Barugayya 2 U: >44.00++9.10/-8.30 ka Large red painting of an indeterminate animal | Aubert et al.,
Sulawes: (LB4.2) (probably a pig, a babirusa or Sus celebensis) | 2014
Leang
Sampeang, U: >32.600.76 ka (LS1.2) Red hand stencil g\(;llbjrt etal.
Sulawesi

U: 24.00+1.50 ka (#2)
Lene Hara, ¢ Red bi ted laminati Aubert et al.
Timor-Leste 0 ed pigmented lamination 2007

U: 29.30+1.20 ka (#3)

U: >24.00£1.10 (GJ2.2)
Gua Jing, . Aubert et al.,
Sulawesi to Two hand stencils 2014

U: 30.90+1.70/-1.80 ka (GJ1.3)

U: >19.70£1.00 (LB2.3)
;e?ng 1 to Two dark mulberry-coloured (almost black) Aubert et al.,
Sl?l:v%i}s]iya ’ hand stencils 2014

U: 29.10++3.20/-3.10 ka

(LB1.2)

U: >17.57+0.10 ka (LBT2.3)
Liang Banteng, and Two mulberry-coloured hand stencils with Aubert et al.,
Borneo internal decorations and tree-like motifs 2018

U: >19.80+0.12 ka (LBT1.3)

U: >17.77+£0.42 (LL3.2)
Leang Lompoa, . Aubert et al.,
Sulawesi to Hand stencils 2014

U: 29.30+1.20/-1.10 ka (LL2.2)
Liang Sara, ) . Aubert et al.,
Borneo U: >14.93+0.36 ka (LSR2.3) Mulberry-coloured hand stencil 2018
Liang Sara, U: >13.8£027 ka (LSR1.3) Mull).erry-coloured Datu Saman human figure | Aubert et al.,
Borneo wearing large ornate headdress 2018
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4.4. Portable Art

The earliest symbolic evidence for the whole region takes the form of a Pseudodon valve engraved with a
geometric zig-zag pattern by Homo erectus some 430,000 years ago (Joordens et al., 2015). Following a long
temporal gap, it is not until after modern humans had reached the area that the next examples of portable art
are found. First is the red marked turtle plastron (39,880-41,601 cal. BP) from Niah Caves, Borneo
(described above). This artefact is the only pre-Neolithic example of ‘portable art’ reported from Malaysia,
Brunei, or the Philippines.

Similarly, there are few cases for portable art on the Southeast Asian mainland, with those best reported
being from Vietnam. Xom Trai Cave — mentioned above for colourant instances — also produced from its
Hoabinhian levels incised stones: five stones display deliberate and apparently decorative linear incisions on
their surfaces (Nguyen, 2015). Three are flat basalt blocks which are partially stained by red ochre, with the
first example having 45 short straight parallel incisions across its surface. On this artefact, some of the lines
are arranged in a grid like fashion, while others are concentrated in groups. The second stone also exhibits a
cross-hatched pattern on one surface, while the third features elongated parallel lines incised down the
longitudinal axis of the stone. On this last stone, Nguyen (2015:137) has observed that the overall image
“looks like the skeleton of a herring”. Weathered red ochre still adheres to one surface of this last artefact,
though not the upper surface, where traces of grinding are present. The next find is a tear-drop shaped river
cobble, with incised parallel lines arranged in a herringbone pattern covering its surface. At one end of the
stone, the surface is polished and stained with red ochre so that the decoration has been partially erased.
Finally, an oval-shaped artefact stained with red ochre has its entire upper surface marked by a zig-zag
pattern composed of numerous, short, parallel lines. The observed layers of use traces — incised decoration
under ochre staining — suggests that a close relationship between the stones and ochre processing existed
(Nguyen, 2015). Other incised stones and bone fragments have been reported for Hoabinhian contexts in
Vietnam. Colani (1929, 1930) described several engravings on stalactites (as parietal art), stones, and pieces
of worked bone (portable) from Dong-Noi Cave, My-T¢ Cave in Thanh-Hoa province, Na-Ca Cave in Thai-
nguyen province, Len-Dat Cave, and Lam-Gan Cave in Hoa Binh province, which she suggests may depict
humans, animals, grasses, and plants.

Most recently, five incised stones were reported for Leang Bulu Bettue, Sulawesi — in this case, on the
cortex of tool stone (Brumm et al., 2017). Dated to contexts between 30,000 and 22,000 cal. BP, the
engravings are geometric in style, including crosses and oblique lines.
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Table 9: Pleistocene examples of portable art in Sunda and Wallacea.

Portable Art

Site

Age

Evidence

Source

Trinil, Java

>426+89 Myr (DUB1006-f(I))

Pseudodon vondembuschianus trinilensis valve
(DUB1006-fL) incised with a geometric
engraving

Joordens et al.,
2015

AMS: 35,8904250 BP (OxA-
15163)
26:39,931-41,162 cal. BP

Fragment of hard-shelled turtle plastron

Niah Caves, . . . . . . Reynolds et al.,

to displaying a pigmented section with a straight
Sarawak . 2013

and clearly defined perimeter

AMS: 36,470+£250 BP (OxA-

15164)

20:40,526-41,635 cal. BP

AMS: 18,126+51 BP (Wk-

37742)

20:21,792-22,196 cal. BP
Leang Bulu : Five stone artefacts with geometric patterns Brumm et al.,
Bettue, Sulawesi ° incised into their cortex 2017

AMS: 22,265+121 BP (Wk-

42068)

26:26,145-26,959 cal. BP

+ -
16,1300 BP (BIn-3042) Three basalt blocks with incised decoration and .
. . . . Rabett and Piper,

Xom Trai, ¢ stained with red ochre, plus two river cobbles 2012: N N
Vietnam ° with incised decoration also stained with red - eyuen,

18,420+150 (Bln-3472)

ochre

2015

Len-Dat Cave,

. Hoabinhian Incised schist — geometric motif Colani, 1929
Vietnam
Lz.lm-Gan Cave, Hoabinhian Inc1§ed bone awl with possible incised plant Colani, 1929
Vietnam motif
Dong-Noi Cave, | 1/ binhian Bone bearing engraving Colani, 1929
Vietnam
My-Te Cave, Hoabinhian Bone bearing engraving Colani, 1929
Vietnam
N?-Ca Cave, Hoabinhian Bone bearing engraving Colani, 1929
Vietnam
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4.5. Burial

Early modern human skeletal remains are rare across Southeast Asia before the Neolithic making the
identification of the first arrival of our species into the area difficult. Indeed, the only burials clearly
identified as having originated from the Pleistocene comes from Xom Trai and Du Sang Rock Shelter, both
in Vietnam. At Xom Trai a robust male (08 XT-MO01) was discovered near the cave mouth, laid with the hip
and knee joints flexed. Nguyen (2015) reports that an Antimelania shell sample from the same layer of this
burial produced an uncalibrated age of 17,100+£545 BP (HNK-530). At Du Sang, incomplete remains of an
individual (04DS-M2) — perhaps indicating a secondary burial deposit — were found (Nguyen 2015). Other
than these two instances, only isolated skeletal fragments are reported (e.g., Curnoe et al., 2018, Demeter et
al., 2012; O’Connor and Langley, 2018; Westaway et al., 2018), including several (and which include grave
goods) from early Holocene (e.g., O’Connor et al., 2005a; Lewis et al., 2008) and poorly dated Hoabinhian
contexts (van Heekeren, 1972).

5. Discussion: Comparisons and Implications

Pleistocene Sahul, Sunda, and Wallacea have often been depicted as simple and unchanging societies,
particularly in comparison to what are seen as the innovative and dynamic populations of Palaeolithic
Eurasia and Middle Stone Age Africa. Indeed, O’Connell and Allen (2007:404) concluded that ‘in short, it
[Sahul’s Pleistocene archaeological record] does not appear to be the product of modern human behaviour as
such products are conventionally defined’ calling into question why then current paradigms were
problematic for defining ‘cognitive modernity’. Explanations for why the Pleistocene economic and social
technologies of Sahul and Sunda were ‘crude and rather colourless’ found support in the theorised loss of
“several technological features (such as fishing, bone tools, and other cultural elements)” owing to “repeated,
successive, and cumulative small-scale founder effects” (Mellars, 2006:799). These lost cultural traits (i.e.,
parietal art, portable art, bone technology, etc.) were then suggested to be essentially ‘re-invented’ and re-
introduced into the repertoire of Australian material culture over the succeeding tens of thousands of years
(Franklin and Habgood, 2007; Habgood and Franklin, 2008).

Sahul continues to dominate our knowledge of these regions in terms of numbers of Pleistocene sites which
have produced evidence of a symbolic nature (n = 56 versus n=14 in Wallacea and n=17 in Sunda). Having
said this, recent research efforts in Wallacea by several archaeological teams have yielded significant new
evidence for symbolic behavior on a scale somewhat richer than that of Sahul. Wallacea likewise appears
also to outrank Sunda in terms of the richness of symbolic evidence (Aubert et al., 2018). Apart from the
recent rock art findings, benefiting from new techniques and advances in the field of rock art dating — and
which might be expected to follow in Australia over the coming years — Wallacea has been producing
significant numbers (several hundred) of marine shell ornaments. The greatest quantity of shell beads found
at a single site located in Sahul is 22 Conus sp. at Mandu Mandu in Western Australia, though most sites
produced only one (see Table 2). This difference in artefact richness between Sahul and Wallacea may be
explained by the disappearance of coastal sites on Sahul with the incursion of the coast after the LGM. The
steep coast lines of Wallacea, on the other hand, have preserved the earliest coastal sites.

As it stands, the only category of symbolic evidence which continues to be entirely absent from the whole
region is portable pieces of figurative art (Figure 2). Such items have played a large role in narrative building
around Palaeolithic Eurasian communities and their social sophistication (e.g., Barton et al., 1994; Conard,
2003, 2009), and their absence in Australia and Southeast Asia has often been noted (see above).
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When the currently known instances of symbolic behaviours of Sunda and Sahul are plotted against each
other (Figure 3), there appears to be some synchronicity between regions. Though this pattern may simply
represent taphonomic processes, it may also reflect a real trend in the archaeological record, tracking
increasing populations and a growing need for increased social signalling (see Langley et al., 2011;
Williams, 2013; Williams et al., 2013; Bradshaw et al., 2019). Also of interest is that whereas some 10 years
ago Sahul offered the earliest instances for symbolic behaviour in the region, Sunda and Wallacea have now
surpassed Sahul with evidence reaching back tens to hundreds of thousands of years before examples from
Sahul (Figure 2). Similarly, evidence for other types of complex behaviours have been drawn from the Sunda
and Wallacean archaeological record which pre-date examples in Australia, for example fishhooks at
¢.23,000-16,000 cal. BP and pelagic fishing from 42,000 cal. BP (O’Connor et al., 2011). Again, this could
simply be an artefact of taphonomy given the drowning of the broad coastal plain around the margin of Sahul
and the general absence of limestone shelters (Williams et al., 2018).

While we have focused on symbolic evidence in this paper, our earlier review also included economic and
technological behaviours. We note here that the inventory of technologies and economic behaviours has also
increased in the last decade, though we have not included these in our tables above since they are far fewer in
number. Most notable is the evidence from Madjedbebe for seed grinding, point production, diverse plant
food collection, and the production of edge ground axes from the earliest phase of human occupation at
¢.65,000 years ago (Clarkson et al., 2017). These are now the oldest known examples of hafted edge ground
axes in the world (followed by ages of 50,000 years ago from the Kimberley and 35,000 years ago from
central Arnhem Land, Hiscock et al., 2016; Geneste et al., 2010), and the oldest known examples of seed
grinding outside of Africa. Hafting of backed artefacts has been identified at Karnatukul (previously
Serpent’s Glen) at 43,330 cal. BP (McDonald et al., 2018), and many younger examples found at Warratyi at
38,725-40,946 cal. BP, Ngarrabullgin at >37,170-¢.30,000 (Fullagar and David, 1997), OLH at 15,155 cal.
BP (Slack et al., 2004), and Shaws Creek KII at 14,700 BP (Nanson et al., 1987). Stone points, presumably
used as projectile tips and knives, were hitherto thought only to occur in the mid-Holocene in Australia but
now appear to also occur between 65,000-53,000 years ago (Clarkson et al., 2017). Northern Australian sites
have also yielded new insights into early coastal economies, with evidence of shellfish gathering taking place
on the northwest Pilbara coast by 42,500 years ago (Veth et al., 2017). Increased sample size and re-
examination of the oldest sites has thus greatly extended the antiquity of unique and complex technologies as
well as built new understandings of early economic developments in the region. We foresee continued new
insights emerging into the early technology and economy of the Sunda, Sahul, and Wallacean regions as the
pace of archaeological research in these regions continues to intensify.

6. Conclusion

Long-held notions regarding the dominant role of Western Europe (in particular) in the evolution of human
cultural innovation must be revised in light of new discoveries made in the Far East and Pacific. The
abundant early traces of art, burial and personal ornamentation found across Sunda, Sahul, and Wallacea
now places the archaeological record of early modern humans in these regions on an equal footing with those
of Eurasia and Africa. Above all, the global archaeological record of early modern humans demonstrates
beyond doubt that symbolic as well as complex economic and technological capabilities were shared by all
modern humans wherever they lived and in whatever environments they inhabited. The inbuilt human drive
to innovate, represent, harvest, and modify our environment is attested in all regions of the earth from the
earliest inception of our species. In regions until now poorly explored, and through sustained and increasing
effort, archaeology has at last begun to deliver on its promise to uncover the rich, diverse and innovative past
shared by our own species worldwide.
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As we anticipated several years ago, increasing sample sizes have dramatically enlarged symbolic
inventories in the region (Langley et al., 2011). In another ten years it will be interesting to see what — if
any — differences in symbolic material culture are still missing from Sahul, Sunda, and Wallacea. As
predicted, increased sample size, methodological improvements in recovery, dating and material
identification, and above all sustained effort (Hiscock, 2017), are all fundamental in increasing the rate of
discovery of rare sites and finds. While we might follow Hiscock (2017) in predicting that rates of discovery
of new kinds of evidence will eventually flatten out, for the time being we predict that the rate of discovery
will increase in these poorly known regions where the pace of archaeological research is intensifying.
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