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a b s t r a c t

Archaeological deposits from Boodie Cave on Barrow Island, northwest Australia, reveal some of the
oldest evidence for Aboriginal occupation of Australia, as well as illustrating the early use of marine
resources by modern peoples outside of Africa. Barrow Island is a large (202 km2) limestone continental
island located on the North-West Shelf of Australia, optimally located to sample past use of both the
Pleistocene coastline and extensive arid coastal plains. An interdisciplinary team forming the Barrow
Island Archaeology Project (BIAP) has addressed questions focusing on the antiquity of occupation of
coastal deserts by hunter-gatherers; the use and distribution of marine resources from the coast to the
interior; and the productivity of the marine zone with changing sea levels. Boodie Cave is the largest of
20 stratified deposits identified on Barrow Island with 20 m3 of cultural deposits excavated between
2013 and 2015. In this first major synthesis we focus on the dating and sedimentology of Boodie Cave to
establish the framework for ongoing analysis of cultural materials. We present new data on these cultural
assemblages e including charcoal, faunal remains and lithics e integrated with micromorphology,
sedimentary history and dating by four independent laboratories. First occupation occurs between 51.1
and 46.2 ka, overlapping with the earliest dates for occupation of Australia. Marine resources are
incorporated into dietary assemblages by 42.5 ka and continue to be transported to the cave through all
periods of occupation, despite fluctuating sea levels and dramatic extensions of the coastal plain. The
changing quantities of marine fauna through time reflect the varying distance of the cave from the
contemporaneous shoreline. The dietary breadth of both arid zone terrestrial fauna and marine species
increases after the Last Glacial Maximum and significantly so by the mid-Holocene. The cave is aban-
doned by 6.8 ka when the island becomes increasingly distant from the mainland coast.
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1. Introduction

The islands of the North-West Shelf of Australia provide a
unique opportunity to address several inter-related questions
focusing on the archaeology and palaeoenvironment of the coastal-
desert interface. Here we focus on the antiquity and nature of
occupation of coastal deserts; the use and distribution of marine
resources across the Pleistocene coastal plain; and profile data on
the relative productivity of the marine zone. Barrow Island now lies
60 km from the mainland and is optimally located on the edge of
the continental shelf to sample earlier marine adaptations and
occupation of the now-drowned North-West Shelf.

A three year survey program of the 202 km2 limestone island
located 30 open surface sites and 20 caves and rockshelters, of
which Boodie Cave is the largest at > 3000 m2 (Figs. 1 and 2 and
Appendix Figs. A1eA5). These sites, and others on the nearby
Montebello Islands, were abandoned by 6.8 ka when rising sea
levels reached their present levels. Abandonment and lack of evi-
dence for re-incorporation by watercraft-using peoples after this
date, likely reflects their significant distance off-shore and the
declining returns for risk consistent with models of island human
biogeography for Indo-Australian waters (Kealy et al., 2016; Manne
and Veth, 2015; Veth et al., 2017; Ward et al., 2014, 2015). In this
study, we present evidence for occupation dating to between 51.1
ka and 46.2 ka, with direct dates on shellfish from 42.5 ka repre-
senting the oldest marine dietary remains in Australia. Equivalent-
aged dietary molluscan and fish remains have been reported in
other ancient limestone contexts from New Ireland, Timor-Leste
and Niah Cave in Borneo (Barker, 2013; Langley et al., 2016;
Leavesley and Chappell, 2004; O'Connor et al., 2011). Several sites
from Cape Range located to the southwest of Barrow Island have
previously returned dates in the 39e35 ka range (Morse, 1999). The
increasing body of evidence for early and ongoing occupation of
coastal deserts is consistent with recently obtained dates for the
occupation of interior deserts and models for coastal dispersion in
Australia (Bird et al., 2016; Hamm et al., 2016; O'Connell and Allen,
2012; Veth et al., 2017; Ward et al., 2014; Wood et al., 2016). The
early consistent use of marine resources by peoples occupying the
Australian North-West Shelf throughout the terminal Pleistocene
attests to the relative productivity of the coastline during lowered
sea stand (d’Alpoim Guedes, 2016; Ward et al., 2015).

While it is widely acknowledged that most sites with evidence
of early marine resource use have been drowned by rising sea
levels, our deliberate targeting of Barrow Island has provided the
earliest evidence for early coastal economies and lifeways in
northern Australia (Erlandson and Braje, 2015; Veth et al., 2014;
Ward et al., 2013; and see Morse, 1999).

1.1. Regional setting

Barrow Island is located on the North-West Shelf of Western
Australia (Fig. 1) and lies within the northern Carnarvon bioregion
(Kendrick andMau, 2002; Veth et al., 2014). The island is part of the
Trealla Limestone formation that covers much of the North-West
Shelf providing shelters and caves with excellent preservation for
archaeological deposits (Veth et al., 2007). The climate is arid with
300 mm of variable summer and winter rainfall. Details on the
environmental and historical (industrial) context of Barrow Island
are provided by Moro and Lagdon (2013).

Located on the northwestern coast of Barrow Island, Boodie
Cave is optimally positioned near the edge of the Australian con-
tinental shelf (Fig. 1). For most periods of lower sea level this cave
would have been within the foraging range of the Pleistocene
coastline; the thick bathymetric line at !130 m denotes the

approximate position of the coast during the Last Glacial Maximum
(LGM) between 22 and 18 ka. This large islandwas connected to the
mainland for the duration of the terminal Pleistocene and early
Holocene, eventually becoming a super-island connected to the
Montebello Islands by an isthmus. This was drowned and the
islands became a far flung archipelago after c. 7 ka (Veth et al.,
2007).

2. Material and methods

2.1. Field methods

Boodie Cave and the surrounding valley were surveyed using a
Leica C10 Terrestrial Laser Scanner (Vosselman and Maas, 2010;
Leica, 2011). A representative cross-section of the cultural de-
posits was excavated over three successive field seasons
(2013e2015) by way of 10 excavation squares. These provide a
sample from outside the cavemouth to the interior edge of the light
zone, comprising c. 20 m3 of deposit (Fig. 2; Appendix Fig. A4). This
represents a significant sample volumewithin the wider Australian
context (Langley et al., 2011). In this paper we report on a well-
preserved and well-dated record from two of the sample squares,
A102 and A103.

Disturbance by burrowing bettongs (Bettongia lesueur) is limited
to darker parts of the cave with the first 10e15 m of the cave
entrance unaffected by their activities (Fig. 2) (Manne and Veth,
2015). Excavation was carried out in c. 2e3 cm excavation spits
within stratigraphic units, to a depth of 220 cm. Archaeological
deposits extended to a culturally sterile unit below 180 cm.
Augering to 3.5 m revealed a continuing culturally sterile deposit.
The locations of stratigraphic features, micromorphology columns
and in situ finds e comprising charcoal, lithic and shell artefacts,
and larger invertebrate and vertebrate fauna ewere recorded with
a total station. All excavated materials were wet-sieved through
4 mm, 2 mm mesh and (a sample) through 1 mm mesh.

2.2. Laboratory methods

Accelerator mass spectrometry (AMS) radiocarbon age de-
terminations on charcoal and shell were undertaken at the Uni-
versity of Waikato Radiocarbon Dating Laboratory and the
Australian Nuclear Science and Technology Organisation (ANSTO).
Conventional radiocarbon ages were calibrated using OxCal 4.2
(Bronk Ramsey, 2009) and the SHCal13 (Hogg et al., 2013) and
Marine13 dataset (Reimer et al., 2013), with a regional DR of
109 ± 25 14C years for marine samples calculated as part of this
study (see Table 1). Details of radiocarbon sample preparation and
calibration procedures are provided in Appendix A1.1. All calibrated
ages are reported at the 95.4% probability range. Optically stimu-
lated luminescence (OSL) samples were analysed at University of
Adelaide's Prescott Environmental Luminescence Laboratory
(Ad14030 to Ad14036) and at the Oxford Luminescence Dating
Laboratory (L008/15-1 to L008/15-3). Details of sample preparation
and calibration for OSL dating analyses are provided in Appendix
A1.2. Bayesian analysis using a Sequence depositional model
(Bronk Ramsey, 2008) with an embedded Outlier Model (General t-
type) analysis (Bronk Ramsey, 2009) was used to provide the most
probable chronology. The dated determinations were grouped in
the model using four phases, namely SUs 2, 3, 5 and 6e8. Given
some intra-phase off-sets between the radiocarbon and OSL chro-
nologies (see Tables 2 and 3), modelling them as depositionally
ordered Phases is the most conservative approach. Phases assume
that the dates they contain are uniformly distributed with no order
(Bronk Ramsey,1998). Full details of Bayesian analyses are provided
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in Appendix A1.3.
Sedimentological analyses included particle size analyses

(Appendix Fig. A10), micromorphological analyses (refer Appendix
A1.4; Appendix Figs. A8 and A9) and mineral determinations
(detailed in Ward et al., 2017). Teeth, cranial and post-cranial
vertebrate specimens were identified to their lowest taxonomic
level through comparison to skeletal reference collections held at
the Western Australian Museum and the University of Queensland
Archaeology Fauna Laboratory (refer Appendix A1.5). Shellfish from
the 4 mm sieve fraction were identified to the lowest taxonomic
level and quantified by weight, number of identified specimens

(NISP) and minimum number of individuals (MNI) (refer Appendix
A1.6). Charcoal analysis was undertaken by comparing anatomical
features to a regional wood anatomy database and charcoal refer-
ence collection (refer Appendix A1.7). Stable isotope analyses were
carried out on archaeological and modern tooth samples from the
spectacled hare wallaby (Lagorchestes conspicillatus) and euro
(Macropus robustus) from Barrow Island (refer Appendix A1.8).
Collectively these analyses represent a comprehensive palae-
oenvironmental and archaeological database for Barrow Island,
with analyses from other excavation squares still ongoing.

Fig. 1. Location of Boodie Cave, Barrow Island, near the edge of the North-West Australian continental shelf, with transect A-B from the shelf edge to the mainland (profile, bottom
panel). Bathymetry in 10 m intervals. Thick bathymetric line is !130 m, denoting the approximate position of the coast at LGM. Inset shows formerly emergent continental shelves
of Sahul and ISEA (Island Sea East Asia) as blue shading on either side of Wallacea (For interpretation of the references to colour in this figure legend, the reader is referred to the
web version of this article.)
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Fig. 2. Plan and cross-section of Boodie Cave showing its position in relation to present shoreline and location of excavation trenches and other features. Contours are in 1 m
intervals.

Table 1
Details of live-collected shell specimens analysed from the Montebello Islands and northwest Australia and DR results. SF ¼ suspension feeder. H ¼ herbivore. C ¼ carnivore.

Museum ID Species Collector Live-Collection Date Diet Lab. Code CRA þ Error Marine Model Age DR

C49667/1 Limidae: Lima vulgaris (Link, 1807) P.D. Montague 29/05/1912-29/08/1912 SF Wk-43831 560 ± 20 448 ± 23 112 ± 20
C49676/1 Veneridae: Tapes literatus (Linnaeus, 1758) P.D. Montague 29/05/1912-29/08/1912 SF Wk-43830 582 ± 22 448 ± 23 134 ± 22
S70997 Veneridae: Dosinia japonica (Reeve, 1850) West Collection 1906 SF Wk-44015 523 ± 24 449 ± 23 74 ± 24
C49683/1 Neritidae: Nerita albicilla (Linnaeus, 1758) P.D. Montague 29/05/1912-29/08/1912 H Wk-43829 837 ± 20 448 ± 23 389 ± 20
C49682/1 Turbinidae: Turbo laminiferus (Reeve, 1848) P.D. Montague 29/05/1912-29/08/1912 H Wk-43832 578 ± 20 448 ± 23 130 ± 20
C.56886 Volutidae: Melo amphora (Lightfoot, 1786) A.A. Livingstone 00/09/1929 C Wk-43833 490 ± 20 453 ± 23 37 ± 20
C62096 Volutidae: Melo amphora (Lightfoot, 1786) “Stanley Fowler” 27/03/1944 C Wk-43834 542 ± 20 463 ± 23 79 ± 20
C42530 Volutidae: Melo amphora (Lightfoot, 1786) H. Basedow 00/05/1916 C Wk-43836 523 ± 27 448 ± 23 75 ± 27

Table 2
Conventional and calibrated AMS radiocarbon ages for Boodie Cave. C ¼ charcoal, S ¼ shell. Isotopic results were standardised to the Vienna PeeDee Belemnite (VPDB) and
reported in per mil (‰).

Lab Code Item Species Fraction SQ XU SU Depth d13Ca BP Cal Cal 95.4%

cm m s Median From To

OZU236 C N/A 2 mm A102 264 7 111 !27.1 ± 0.5 10,930 ± 40 12,750 40 12,750 12,850 12,700
OZU237 C N/A 2 mm A102 264 7 111 !24.5 ± 0.5 9095 ± 30 10,200 25 10,200 10,250 10,200
OZU238 S Melo sp. 4 mm A102 266 7 118 !2.6 ± 0.5 28,040 ± 100 31,300 100 31,300 31,500 31,100
OZU239 S Melo sp. 4 mm A103 272 6 100 !0.7 ± 0.5 8705 ± 30 9250 70 9260 9390 9120
WK-40396 S Melo sp. In-situ A102 207 3 19 2.59 ± 0.3 6586 ± 22 6980 60 6970 7110 6870
WK-40397b S Sea Urchin cf. Euechinoidea In-situ A102 207 3 20 e e e e e e e

WK-40398 S Tellina cf. virgata In-situ A102 212 3 26 0.29 ± 0.3 6633 ± 26 7040 60 7040 7150 6930
WK-40399 C N/A In-situ A102 213 3 28 N/A 6260 ± 25 7120 70 7110 7250 7010
WK-40400 C N/A In-situ A102 218 5 45 N/A 10,939 ± 36 12,750 40 12,750 12,850 12,700
WK-40401 S Tellina cf. virgata In-situ A103 246 3 35 1.68 ± 0.3 6591 ± 21 6990 60 6980 7120 6880
WK-40402 S Tellina cf. virgata In-situ A103 251 5 52 0.22 ± 0.3 27,745 ± 220 31,200 150 31,200 31,500 30,900
WK-40403 C N/A In-situ A103 258 6 79 N/A 20,853 ± 102 25,100 200 25,100 2540 24,600
WK-42541 C N/A In-situ A103 285 9 163 N/A 12,230 ± 39 14,100 70 14,100 14,200 13,900
WK-42542 S Neritidae sp. In-situ A103 280 8 138 5.65 ± 0.02 37,506 ± 655 41,500 550 41,500 42,500 40,300
WK-42543 S Neritidae sp. In-situ A102 268 8 134 4.75 ± 0.02 35,294 ± 476 39,400 500 39,300 40,400 38,400

a Note ANSTO d13C values represent fractionated values not environmental values and are used for 14C correction only.
b Undated because sample was recrystallised.

P. Veth et al. / Quaternary Science Reviews 168 (2017) 19e2922



3. Results

Wet-sieving of c. 20 m3 of excavated cultural deposits through
nested 4, 2 and 1 mm sieves and flotation recovered rich assem-
blages of terrestrial and marine fauna, stone artefacts made from
local and imported exotic materials, shell implements and orna-
ments, and some macrobotanics. The deepest excavation level with
in situ cultural remains is dated to between 51.1 and 46.2 ka (Fig. 3
and Table 3). Foragers transported four taxa of marine mollusc,
sometimes over 20 km inland, from the Pleistocene coastline to
Boodie Cave. Three of these taxa are dietary and one is utilitarian.
While these early marine assemblages are small, they are present
consistently throughout the terminal Pleistocene units, indicating
that the procumbent shelf was productive during lowered sea stand
and continued so into the mid-Holocene (d’Alpoim Guedes et al.,
2016; Erlandson and Braje, 2015; Ishiwa et al., 2016; Ward et al.,
2015).

3.1. Sedimentology

Located 22m above sea level, excavation squares A102 and A103
preserve a 180 cm deep cultural deposit composed of eight strati-
graphic units (SUs; Fig. 3). This sequence is unusually deep and
well-stratified considering there is nomid-to-late Holocene human
contribution due to the abandonment of the island. The lowest
stratigraphic unit, SU9, is culturally sterile with silt- and clay-rich
sediments consistent with a closed cave system. SU8 and SU7
contain the earliest cultural remains and have a dominant coarse
sand component. SU6 and SU5 cover the period of lowest sea levels
when reworking of sediments across the exposed coastal plain
would have concentrated more resistant minerals with high pro-
portions of quartz and low carbonate values (Fig. 3; see also Ward
et al., 2017). As sea levels rose over an increasingly steep conti-
nental shelf (Fig. 1), coastal dunes would have developed closer to
Barrow Island, leading to the increase in carbonate in the upper-
most sediments of SU5. Quantities of marine shell increase from
SU6 to SU5 reflecting the increasing proximity of the coast (Fig. 3).
SU4 is only present in squares outside the cave and is not registered

in A103. The uppermost units SU3eSU1 are composed of unimodal
coarse carbonate sands, with low quartz content, indicating prox-
imal coastal sources. Alongside more detailed mineralogical ana-
lyses (see Ward et al., 2017), these depositional trends track
changes in the position of the cave relative to an expanding and
retracting coastal plain.

Small roots and insect burrows were noted in the profile, with
some disturbance from single tree roots and fine rootlets concen-
trated in the northeast and northwest walls. Despite this localised
disturbance, the overall integrity of the excavated deposits is high,
particularly at the front of Boodie Cave where the lithological
interface between units (distinguished by sediment colour, texture
and content) is often quite marked (Veth et al., 2017). Inside the
cave, the unit interfaces are visible, albeit blurred by post-
depositional processes, with grain size and micromorphological
analyses clearly differentiating unit lithology. Macro- and micro-
scale reworking by both flora and soil fauna is evident from infil-
led small burrows and excremental fabrics and aggregates partic-
ularly in Units 5e8 (Appendix Table A7). Pedogenic iron and
manganese oxides are concentrated in the mid and lower parts of
the profile. Secondary calcite around some bones at the macro- and
micro-scale (Appendix Fig. A8F) indicates calcite dissolution and
re-precipitation in themiddle units (Units 5e6). Secondary gypsum
(Appendix Fig. A8D) is concentrated in the upper part of the profile
around Unit 3 on the East, South andWest walls. Overall pedogenic
development is low and decreases upwards through the profile,
with syn-depositional sediment disturbance generally less than
5 cm deep, providing independent support for the integrity of the
archaeological assemblages with this matrix (Fig. 3).

3.2. Chronology

3.2.1. Marine reservoir effect
For this study we calculated a new regional DR value for the

Montebello Islands/Barrow Island area of 109 ± 25 14C years on the
basis of AMS analysis of three suspension-feeding bivalves live-
collected in the nearby Montebello Islands between 1906 CE and
1944 CE and housed in the Australian Museum and Western

Table 3
Summary of the Boodie Cave optical dating results and final age estimates.

Lab code SU Depth
(cm)

Grain Size
(mm)

Water Content
(%) a

Total Dose Rate (Gy/
ka) b

Accepted/Measured De

Values c
Over Dispersion
(%) d

De Age
Model e

Equivalent (De)
(Gy) f

Age (ka) f,

g

Ad14030 2 5 212e250 3.5 ± 0.9 0.49 ± 0.03 48/600 41 ± 5 MAM-3 1.5 ± 0.1 3.1 ± 0.3
Ad14031 3

e5
24 212e250 12.8 ± 3.2 0.87 ± 0.06 100/400 47 ± 4 CAM 11.3 ± 0.6 12.9 ± 1.2

Ad14032 5 68 212e250 10.4 ± 2.6 1.32 ± 0.08 72/300 23 ± 3 CAM 23.9 ± 0.8 18.1 ± 1.2
L008/15-

3
5 47 180e250 12.5 ± 3.1 1.52 ± 0.11 98/500 46 ± 4 CAM 27.4 ± 1.4 18.0 ± 1.6

Ad14033 6 94 125e180 10.2 ± 2.6 1.70 ± 0.10 144/800 36 ± 3 CAM 72.5 ± 0 .2.4 42.5 ± 2.9
L008/15-

1
7 112 180e250 12.5 ± 3.1 1.71 ± 0.12 93/200 55 ± 5 CAM 87.4 ± 5.2 51.1 ± 4.9

Ad14034 7 142 212e250 18.4 ± 4.6 2.22 ± 0.15 60/400 31 ± 4 CAM 106.4 ± 5.3 48.0 ± 4.1
L008/15-

2
8 138 180e250 12.5 ± 3.1 1.77 ± 0.13 89/200 57 ± 5 CAM 95.5 ± 5.7 53.9 ± 5.3

Ad14035 8 169 212e250 13.2 ± 3.3 2.51 ± 0.15 65/500 28 ± 4 CAM 123.4 ± 5.3 49.2 ± 3.8
Ad14036 9 193 212e250 7.3 ± 1.8 1.34 ± 0.08 42/300 26 ± 4 CAM 103.6 ± 5.4 77.2 ± 6.1

a Field water content, expressed as % of dry sediment mass and assigned relative uncertainties of ±25%.
b External dose rates were calculated using high-resolution gamma spectrometry for samples Ad14030 to Ad14036, and inductively coupled plasma mass spectrometry for

samples L008/15-1 to L008/15-3. The total dose rates include an assumed internal dose rate of 0.03 Gy/ka with an assigned relative uncertainty of ±30%, and a cosmic-ray dose
rate estimate calculated using a previous approach (Prescott and Hutton, 1994) with an assigned a relative uncertainty of ±10%.

c Number of De measurements that passed the SAR quality assurance criteria/total number of grains analysed.
d The relative spread in the De dataset beyond that associated with the measurement uncertainties for individual De values, calculated using a central age model (Galbraith

et al., 1999).
e CAM ¼ central age model (Galbraith et al., 1999), MAM-3 ¼ 3-parameter minimum age model (Galbraith et al., 1999).
f Mean ± total uncertainty (68% probability interval), calculated as the quadratic sum of the random and systematic uncertainties.
g Total uncertainty includes a systematic component of ±2% associated with laboratory beta-source calibration.
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Australian Museum (Table 1). This value is similar to a generalised
DR of 60 ± 38 14C years (O'Connor et al., 2010; Squire et al., 2013;
Ulm, 2006), which characterises 14C activity in the Leeuwin Cur-
rent from analyses of recent corals and early twentieth century live-
collection suspension-feeding bivalves. Althoughwe consider these
values robust for suspension feeding bivalves from the recent past,
there are few data available to assess variability in marine reservoir
effects in the distant past under different global ocean circulation
conditions. Squire et al. (2013) found that DR values have been
stable over the last 3000 years in the Houtman-Abrolhos Archi-
pelago under the influence of the Leeuwin Current, c.900 km south
of Barrow Island. On the northeast coast of Australia, Hua et al.
(2015) documented stable marine reservoir values back to the
mid-Holocene and then up to ~410 years in DR variability between
~5500 and 8000 BP (similar to findings from the southwest Pacific
e see Komugabe-Dixson et al. (2016)). The magnitude of past
reservoir variation in the tropical zone where Barrow Island is
located is likely to be relatively small. Modelling of shell radio-
carbon ages from Boodie Cave, using the Reservoir Age Database
(Franke et al., 2008) (http://www.reservoirage.uni-bremen.de/),
accord with those derived from Marine13 (Reimer et al., 2013)
under both present-day ocean circulation conditions and assuming
30% reduced Atlantic meridional overturning circulation. Addi-
tional studies were undertaken of live-collected deposit feeders,
carnivores and algal grazers indicating significant depletion of 14C
activity in some specimens (see Table 1 and Appendix A1.1.2).

3.2.2. Radiometric and luminescence results
Radiometric and luminescence dating programs by four inde-

pendent laboratories (University of Oxford, University of Adelaide,
University of Waikato and ANSTO) provide largely consistent
chronologies across 10 excavation squares including the two re-
ported on here (Fig. 3). Optically-stimulated luminescence (OSL)
dating samples were taken from the South (A102) and North (A103)

walls, with overdispersion values between 41 and 57% indicating 
some post-depositional mixing in Units 2, 5, 7 and 8 (Appendix 
Table A4). The lowest stratigraphic unit analysed, SU9, was dated 
by OSL to greater than 70 ka and is culturally sterile. It contains a 
significant marsupial rodent component likely from a period when 
the cave had a more restricted entrance. The lowest stratigraphic 
unit with cultural materials (SU8) is dated by the Sequence depo-
sitional model from 51.1 ka (Fig. 4) and contains small quantities of 
burnt bone, shell and lithics (Fig. 3).

The dates from SU8e7 in A102 and A103 occur relatively close 
together in time, with Bayesian analysis conservatively placing the 
first phase of human occupation of Boodie Cave between 51.1 and 
46.2 ka (Fig. 4; Appendix Table A5). Occupation continued 
throughout the deposition of SU6, ending by 36.6 ka. SU7 contains 
sizeable stone artefact assemblages and food remains in all sieve 
fractions. SU6 has mixed terrestrial and marine dietary assem-
blages containing four taxa of molluscs; Nerita, Tellina, Terebralia 
and Melo.

A chronological discontinuity following this period coincides 
with the LGM, and is a common phenomenon in desert lowlands of 
the Southern Hemisphere (Barberena et al., 2017; Veth et al., 2017). 
Following the discontinuity, marine fauna increase markedly dur-
ing SU5, dated to 22.4e7.2 ka, and coincident with the onset of the 
Indonesian-Australian Summer Monsoon and rapid sea level rises 
associated with Meltwater Phase 1A (Denniston et al., 2013). 
Occupation in SU3 is dated to 7.2e6.8 ka and is followed by aban-
donment of the island. SU2 and 1 are largely sterile and cover 6.8 to 
2.5 ka.

3.2.3. Bayesian analysis and interpretation
Results of initial Bayesian analysis suggest the first cultural 

stratigraphic unit began accumulating at 53,400 ± 6900 cal BP and, 
despite large OSL error margins, the estimated ages for SUs 8e6 
support a conservative case for the beginning of Boodie Cave's

Fig. 3. Stratigraphic profile of square A103 at Boodie Cave, with Bayesian modelled age estimates for stratigraphic units (Table A5) and changes through the deposit, by spit, in
sediment composition and abundance of lithic artefacts, dietary shell and vertebrate taxa. Bayesian analysis groups SU6, SU7 and SU8 together, so the following modelled ages
provide the best estimate for their individual ages: SU6 and SU8 are dated by the modelled boundary ages of the group, and SU7 is dated by the modelled age of OSL date L008e15-
1. A modelled age within SU6 (date Ad-14033) suggests the SU began forming by 42.5 ka. The particle size analysis curves show coarse sand (particles 355 mme2 mm diameter), fine
sand (63e355 mm), and clay (<63 mm). Vertical scales on different graphs reflect sampling procedures: by depth for sediments, spit (or Excavation Unit) for lithics and shell, and
Stratigraphic Unit (SU) for vertebrate taxa. Distance to the palaeoshoreline is shown on a chronological scale.
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human occupation at 50 ka (Appendix Table A6). However, two
outliers significantly influence the model: Wk-40402 and Wk-
40403. They return low agreement indices and convergence
values and have a significant probability of being outliers. To
improve chronological resolution, these outliers were removed and
the model was re-run (Appendix Table A5). The resulting model
supports three major phases of occupation at Boodie Cave:
51,100e36,600 cal BP, 22,400e7220 cal BP and 7220e6850 cal BP.
Several aspects of these results require comment. First, given the
age of Ad14033 in SU6, SUs 7e8 are certainly older than the
modelled age of 42.5 cal BP (Appendix Table A5) and it is possible
that SU6 is also older. Second, it is possible that the Neritidae ages
(Wk-42542 and Wk-42543) in SU8 are at the radiocarbon barrier
(for a similar example concerning terrestrial egg shell compared to
OSL determinations, see Miller et al., 2016). Since these two age
determinations are included in the model (Table A5), it is possible
that SUs 8e6 are older than modelled. These dates should be
regarded as minimum ages. Finally, given the ages of the rejected
samples, it is possible that Boodie Cave retains deposit that falls
between (and not within) these age ranges. Overall, however,
Bayesian modelling of AMS and OSL results from four independent
laboratories provide a robust chronology with a modelled Agree-
ment Index (Amodel) of 88.6% where all dates return low probabili-
ties of being outliers and high convergence values. These exceed
required thresholds (Bronk Ramsey, 1998, 2008, 2009).

3.3. Faunal assemblages

By 42.5 ka, coastal foragers targeted a suite of four molluscan
taxa, three of which are dietary (Terebralia, Tellina and Nerita).
These taxa come frommangrove, mudflat and rocky substrates. The
fourth taxon (Melos sp.) is a well-described, robust mollusc used for
water carriage, ornamentation and shell artefact production (Balme
and Morse, 2006). The earliest directly dated Nerita specimen is
42,600e40,400 cal BP (2 sigma, 98% probability range; with a

modelled age 42,600e40,200 cal BP at 95.4% probability). Shell
weights from the earliest units are low and likely reflect the sig-
nificant distance specimens have been transported. Nerita and
Tellina have high flesh to shell weight ratios, likely making them
attractive targets in this mobile scenario. Along with Terebralia,
they could have been safely transported in wet clumps to Boodie
Cave, which at times lay well over 20 km inland from the Pleisto-
cene shoreline.

Boodie Cave contains numerous modified shell fragments from
Melo sp. and Tridacna sp., including dentate fragments consistent
with marine mammal butchering knives; adzes, chisels and pol-
ished edge scrapers (Appendix Fig. A12c). The presence of shell
tools is expected given the distance from mainland stone artefact
sources. There are also incised plaques and 22 fragments of tusk
shell (Dentalium) with edge notching and wear, which probably
served as personal ornaments such as necklaces (Appendix
Fig. A12d). These beads are directly dated to 12 ka, consistent
with a long chronology of ornament manufacture from these shells
(Balme and Morse, 2006).

Prior to the LGM, terrestrial fauna from Boodie Cave are domi-
nated by arid zone species, including the spectacled hare wallaby
(Lagorchestes conspicillatus) and euro (Macropus robustus). These
larger macropods are consistent with prey targeted by hunting
parties that may have used the cave as an inland bivouac. During
the post-LGM, with rising sea levels and a more proximate coast-
line, the overall diet expands significantly to include 40 molluscan
and 13 terrestrial species. The latter comprise largely small-to-
medium game consistent with foraging by family groups. Early
Holocene assemblages prior to abandonment by 6.8 ka are excep-
tionally rich and contain significant quantities of marine fauna
including fish, turtle, marine mammal, crab and sea urchin, and
over 40 species of marine molluscs. A dense discard layer has been
dated in these squares from the front of the shelter to 8.0e7.0 ka
(Veth et al., 2017). This layer has hearths, translocated hearth
stones, turtle bone and marine mammal bones in situ.

Fig. 4. Modelled ages of dates from squares A102 and A103, Boodie Cave, based on Bayesian analysis following removal of Wk42542 and Wk42453 (Appendix Table A5).
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3.4. Vegetation structure and palaeoclimate

Anthracological identifications from hearth charcoal, isotopic
analysis of macropod tooth enamel and speleothem records, all
generated as part of BIAP, provide additional evidence for a fluc-
tuating shoreline and a gradual transformation from lacustral to
arid conditions through time (De Deckker et al., 2014; Denniston
et al., 2013). Uranium-thorium dating of stalagmites sampled
from Ledge Cave near Boodie Cave indicates wetter conditions on
Barrow Island which are broadly consistent with MIS stage 5 lake
expansions on the Australianmainland and gradual drying out after
80 ka (Cohen et al., 2012; Magee et al., 2004). Oxygen isotope values
for excavated macropod teeth samples register a shift towards
increasing aridity entering the LGM (0.44‰e3.57‰) compared to
the more humid values recorded for modern populations
(!1.91‰e0.20‰) (Appendix Fig. A14). Tree species identified as
fuel within SU6, such as ranji bush (Acacia pyrifolia) and gums
(Eucalyptus spp.) indicate that wood collection occurred along
watercourses before the LGM. Following the LGM, in SU5, charcoal
from coastal trees such as wirewood (Acacia coriacea) and wattle
(Acacia startii) was recovered (Appendix Fig. A13). Also in SU5, the
presence of white mangrove (Avicennia marina) and ribbed
mangrove (Bruguiera exaristata) indicate that established tidal
zoneswere exploited close to the cave. Unlike shellfish, it is unlikely
that fuelwood was transported more than several kilometers. The
terminal Pleistocene-early Holocene shellfish and macrobotanical
records demonstrate the presence of mangroves on nearby
coastlines.

3.5. Lithic assemblages

The flaked stone artefact assemblage from A102 and A103
comprises 6002 artefacts, with the majority manufactured from
local limestone and calcrete (Appendix Fig. A15). Only 113 artefacts
are manufactured from non-local lithologies. The closest known
sources for the latter are on the mainland (Fig. 1). The limestone
assemblages reflect the manufacture of large flakes (with macro-
scopic retouch or edge damage on less than 10%), which were used
in place of exotic materials. In contrast, c.40% of the non-local raw
material (such as quartz and silicified sedimentary lithologies) has
evidence for retouch and edge damage. Stone artefacts are abun-
dant in all deposits dated between 51.1 and 6.8 ka (Fig. 3). Con-
trasting with the cave assemblages, the flaked and ground stone
artefacts recorded from the 30 open sites derive from non-local
sources and show levels of retouch and utilisation ranging from
15% to 40% e much higher levels than registered from mainland
open surface scatters. The high level of re-use on non-local stone in
all Barrow assemblages suggests long-distance transport when the
island was connected to the mainland and when the coast was
relatively distant. The dominance of exotic lithics in the open sites
may reflect a functionally or temporally distinct terrestrial pattern
not registered in the Boodie Cave stratigraphic sequence, such as
the LGM lacunae.

4. Discussion of a maritime desert adaptation

The Boodie Cave assemblages register first occupation of the
now-drowned North-West Shelf between 51.1 and 46.2 ka and this
timing is consistent with other early dated assemblages from Sahul
(e.g. Clarkson et al., 2015; Hamm et al., 2016;Wood et al., 2016). The
cave has evidence for repeated occupation, with a discontinuity
straddling the LGM, and then abandonment by 6.8 ka when the
island becomes separated from the mainland (Veth et al., 2017).
This is the same date that the nearby Montebello Islands are also
abandoned and is likely a function of distance offshore and island

biogeography (Veth et al., 2007). The earlier stratigraphic units are
dominated by larger arid zone macropods, such as the spectacled
hare wallaby and euro. Their presence is consistent with prey tar-
geted by hunting parties who may have used the cave as an inland
bivouac. Four shellfish species are also present by 42.5 ka and
include gastropods such as Nerita and Terebralia that could be
transported over the Pleistocene coastal plain. These represent the
oldest marine dietary remains recovered in Australia.

Previous modelling of the productivity of Australian coastal
plains has predicted that the coastline was highly variable as a
resource zone for hunter-gatherers due to fluctuations between
precipitous versus procumbent shelves, and differences in coastal
complexity between LGM lowstand compared to after sea level
stabilisation (Ward et al., 2015). In contrast, our revised modelling
predicts that around the LGM and throughout the period of
transgression, the exposed North-West Shelf was productive for
humans due to the tidal ranges that were larger than present,
resulting in extensive exploitable intertidal habitats (Ward et al.,
2013, 2014, 2015). The early dietary shellfish assemblages from
Boodie Cave, and recent cores capturing estuarine shellfish at the
LGM off the Bonaparte Basin (Ishiwa et al., 2016), increasingly lend
support to this modelling. Particularly prevalent from after 42.5 ka
until abandonment of Barrow Island, is the estuarine gastropod
Terebralia, indicating mangrove habitats were present throughout
this period. Consistent with recent biome modelling from East Asia
(d’Alpoim Guedes et al., 2016), a range of productive habitats were
accessible to human foragers on the exposed shelf. Marinemolluscs
were unquestionably transported long distances, at times from 10
to 20 km across the Pleistocene coastal plain, and processed at
Boodie Cave. Other marine mollusc species would very likely have
been processed and consumed closer to the coastline (Bird et al.,
2002; Jazwa et al., 2015; Waselkov, 1987). This record indicates
that marine resources were available and repeatedly taken as food
and artefacts during foraging trips inland across the arid coastal
plain to Boodie Cave.

By the early to mid-Holocene, species breadth expands to
include over 17 small-to-medium-sized terrestrial taxa. Rich as-
semblages of turtle, marine mammal, large fish, sea urchin, crab
and 40 species of molluscs are dated to approximately 8e7 kawhen
the site likely functioned as a residential base on the proximal
coast. Dentalium bead segments have been directly dated to 12 ka
while a variety of modified baler, Syrinx and Tridacna implements
date to the early Holocene. The pronounced change in dietary re-
mains reflects the changing position of the coast and the social
composition of forager groups, and is supported by sedimento-
logical evidence of this transgressing coastline (Ward et al., 2017).
The early appearance of dietary shellfish in the Boodie Cave as-
semblages and their presence until abandonment of the island
supports our modelling for continuing productivity of the Pleisto-
cene coastline for coastal foragers (d’Alpoim Guedes et al., 2016;
Manne and Veth, 2015; Ward et al., 2013, 2014, 2015).

While the earliest evidence for marine resource use may lie
underwater, this current research serves to characterise the sub-
merged cultural landscapes of the larger North-West Shelf (Manne
and Veth, 2015; Ward et al., 2013, 2014, 2015, 2016; Brooke et al.,
2017).

5. Conclusions

Boodie Cave contains dated stratified cultural deposits which
document the early occupation of the maritime deserts of North-
West Australia. The earliest dates for occupation of Boodie Cave,
based on results from four laboratories and subject to Bayesian
modelling, are 51.1e46.2 ka. These overlap with the set of early
dates now widely accepted for the early occupation of Australia.
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There are direct dates on Neritidae gastropods from 42.5 ka and
assemblages of shellfish dating to before and after the LGM. Dietary
breadth increases substantially by 7 ka to include 40 species of
molluscs with the addition of marine mammals, large fish, and
turtle with hearth stones. The earlier units contain larger macro-
pods and, following the LGM, show an increase in species breadth
with a greater inclusion of small-to-medium-sized marsupials,
lizards, and snakes.

Combinedwith our newclimate data derived from speleothems,
charcoal and isotopic analyses of tooth enamel, we interpret the
dietary remains as reflecting an early and continuing arid zone
adaptation with an initially minor coastal marine resource signal.
This minor marine signal is almost certainly a function of the dis-
tance to the coastline at this time, where molluscs were required to
be transported over 10e20 km across the Pleistocene coastal plain.
The marine assemblages effloresce when the coast becomes prox-
imal (within several kilometres) from the cave mouth.

We conclude that these early foragers of the North-West Shelf
coastal deserts were engaged in mobile configurations linking the
resources of the coast with those of the arid hinterland. This is
argued to be one of the signatures of human adaptation to coastal
deserts in the Southern Hemisphere (Barberena et al., 2017). This
dynamic record ceases when sea level stabilises by 6.8 ka and the
island is positioned 60 km from the present-day coastline. Aban-
donment of Barrow Island and the lack of evidence for re-
incorporation by watercraft-using peoples after this date, likely
reflects its significant distance offshore and smaller size, and is
consistent with models of human island biogeography within
Australian waters.

Detailed analyses of cultural assemblages in their stratigraphic
context along with the use of four independent dating laboratories,
has provided a robust and plausible scenario for first occupation of
the continent before 46.2 ka and as early as 51.1 ka consistent with
increasing evidence for older dates from northern Australia
(Clarkson et al., 2015; Wood et al., 2016).

The Barrow Island evidence supports models that posit that the
first anatomically modern humans radiating along the southern arc
out of Africa had advanced maritime competencies (Erlandson and
Braje, 2015). The record also illustrates that people rapidly incor-
porated arid zone faunas into their dietary assemblages as part of
what we term amaritime desert adaptation (Bird et al., 2016; Hamm
et al., 2016; Veth et al., 2014). The Boodie Cave assemblages are
globally significant in providing direct evidence for the lifeways and
subsistence of people adapting to early desert landscapes. Although
there are well-dated Middle Palaeolithic sites in other arid regions
such as the Saharo-Arabian belt and the Thar Desert, there is a lack
of subsistence information from these sites, and it is unknown how
and when people adapted to these ecologies (Blinkhorn et al., 2017;
Boivin et al., 2016; Breeze et al., 2017). Boodie Cave provides sig-
nificant new evidence that humans in the Late Pleistocene had such
abilities and indeed that these included both maritime and desert
components.

These findings have significant implications for new un-
derstandings about the maritime competencies of modern humans
dispersing along the southern arc from Africa to Australia. They
address the complete lack of direct evidence for seafaring, shell
middens, and coastal occupation spanning the entire distance from
East Africa, the Arabian Peninsula and the Indian subcontinent
where low visibility and poor preservation have unquestionably
suppressed the record. The presence of dietary shellfish from the
earliest occupation units of Boodie Cave, as well as now from reli-
ably dated sites in East Timor and Borneo (O'Connor et al., 2011;
Barker, 2013) provide irrefutable evidence for maritime compe-
tencies at the end of the Southern Dispersal Route (Kealy et al.,
2016). Remarkably the early colonists of the now-submerged

shelf of Greater Australia did not turn their back on the sea or
remain coastally tethered, but instead rapidly adapted to the new
marsupial animals and arid zone plants of the extensive maritime
deserts of North West Australia.
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2019 85 3 Rock art Rock art Roberts et al. 2019 54 1 Book review General archaeology Gibbs

2019 85 3 forensic Forensic Hill et al. 2019 54 1 Book review General archaeology Burley

2019 85 2 Rock art Rock art Hammond 2019 54 1 General archaeology General archaeology Balme et al. 

2019 85 2 Macrobotanics Archaeobotany Dilkes-Hall et al. 2019 54 1 Pacific General archaeology Holdaway et al.

2019 85 2 Historic General archaeology Walshe 2019 54 1 Maritime Maritime Irwin et al.

2019 85 2 Rock art Rock art Giorgi and Tacon

2019 85 2 lithic Lithic ward et al. 

2019 85 2 Rock art Rock art Gunn et al.

2019 85 2 enamel health Forensic Smith and Littleton

2019 85 2 bees wax rock art Rock art Bradey et al.

2019 85 2 lithic Lithic Veth et al.

2019 85 1 Book review General archaeology Terrell

2019 85 1 Wood spear Archaeobotany Langley et al.

2019 85 1 Ground tool Lithic Spry et al. 

2019 85 1 Dating rockart ochre Rock art David et al.

2019 85 1 Women , ethnography Misc Lamb et al.

2019 85 1 Plant-people interaction Archaeobotany Dilkes-Hall et al.

2019 85 1 Greater swan Lithic Dortch and Dotch

2019 85 1 Analogy, empathy General archaeology Lydon

Excludes corrections, comments, forums and obituaries 



 

 

 
 
 

 

 

 

   

 

Appendix G 

Flora Collection Licences   

 



























































 

 

 
 
 

 

 

 

   

 

Appendix H 

UWA ethics approval and associated forms    

 



 

  

  

Professor Peter Veth 
School of Social Sciences 
MBDP: M257 
 
 
Dear Professor Veth 
 
HUMAN RESEARCH ETHICS APPROVAL - THE UNIVERSITY OF WESTERN AUSTRALIA 

 

 

Research Ethics and Biosafety Office 
Research Services 

Phone: 
Fax: 
email: 
MBDP:   

+61 8 6488 4703 
+61 8 6488 8775 
hreo-research@uwa.edu.au 
M459 

Our Ref: RA/4/1/6528 18 February 2014 

Reconstructing a Vanished Landscape: A Palaecological & Paleoethnobotanical Investigation from Barrow Island, WA 
Through Archaeobotanical Analysis 

 
Student(s):  Chae Byrne - PhD - 20379796 

Ethics approval for the above project has been granted in accordance with the requirements of the National Statement on Ethical 
Conduct in Human Research (National Statement) and the policies and procedures of The University of Western Australia. Please 
note that the period of ethics approval for this project is five (5) years from the date of this notification. However, ethics approval is 
conditional upon the submission of satisfactory progress reports by the designated renewal date. Therefore inital approval has been 
granted from 18 February 2014  to 01 March 2015. 

You are reminded of the following requirements: 

1. The application and all supporting documentation form the basis of the ethics approval and you must not depart from the 
research protocol that has been approved. 

2. The Human Research Ethics Office must be approached for approval in advance for any requested amendments to the 
approved research protocol. 

3. The Chief Investigator is required to report immediately to the Human Research Ethics Office any adverse or unexpected 
event or any other event that may impact on the ethics approval for the project. 

4. The Chief Investigator must inform the Human Research Ethics Office as soon as practicable if a research project is 
discontinued before the expected date of completion, providing reasons. 

Any conditions of ethics approval that have been imposed are listed below: 

Special Conditions 

None specified 

The University of Western Australia is bound by the National Statement to monitor the progress of all approved projects until 
completion to ensure continued compliance with ethical standards and requirements. 

The Human Research Ethics Office will forward a request for a Progress Report approximately 60 days before the due date. A 
further reminder will be forwarded approximately 30 days before the due date. 

If your progress report is not received by the due date for renewal of ethics approval, your ethics approval will expire, requiring 
that all research activities involving human participants cease immediately. 

If you have any queries please contact the HREO at hreo-research@uwa.edu.au. 

Please ensure that you quote the file reference – RA/4/1/6528  – and the associated project title in all future correspondence. 

 



Yours sincerely 

 
 
Dr Mark Dixon 
Associate Director, Research Ethics and Biosafety  
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Participant Consent Form (PCF) 
 

Reconstructing a vanished landscape:  a palaecological and palaeoethnobotanical 
investigation from Barrow Island, WA through archaeobotanical analysis. 

The Researchers: 
Professor Peter Veth, University of Western Australia, Chief Investigator 
This is a Doctoral Project (Chae Byrne) 

 

1. I understand what this project is about: 

The information being collected will be used for a UWA PhD project, which is part of the 
Barrow Island Archaeology Project, an ARC Discovery Project.  
The researchers have described the project and I have read the Participant Information 
Form and I understand it. 

I have had a chance to ask questions about the project, and I am comfortable with the 
answers I have been given. I know I can ask more questions whenever I like. 

2. I have agreed to participate: 

I agree to participate in this project. I know that I do not have to participate in it.  
I know that I don’t have to answer any questions I don’t like. 
I understand I have the right to ask the researchers not record anything unless I agree 
that they can; and to stop if I ask them to. 

I know I can withdraw from the fieldwork at any time without getting into trouble . 
If I no longer want to participate, none of the cultural information I have given can be 
used in the research unless I give my permission. 

3. Who will be the authors of the research? 

I understand that the project is being directed by Peter Veth as part of the Barrow Island 
Archaeology Project. The plant use information will be used within a Doctorate. 
 

I know and agree that the information I share may be discussed in the researchers 
publications and presentations. My Aboriginal corporation/community will decide whether 
the information in publications can be published and which Traditional Owners, if any, 
should be included as joint authors 

4. Will people find out personal things about me from the research? 

If any presentations/publications include images or quotes from me the researchers will 
give me a copy before its submitted. This will provide me with an opportunity to decide 
whether the information can be published. If the researchers keep a record of what I said 
during the interview(s) and it has my name on it they will keep it on a password-protected 
computer. 

5. What about culturally restricted information or things? 

I understand, the researchers will not seek, nor record any culturally sensitive, restricted or 
sacred information. 
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I understand that it is my responsibility to let the researchers know if I do NOT want 
certain information recorded or written about, or if I don’t want my name attached to the 
recordings.  

 
6. Questions and Complaints 

Approval to conduct this research has been provided by the University of Western 
Australia, in accordance with its ethics review and approval procedures. I know that I 
may raise any questions or issues with the researchers at any time - namely with 
Professor Peter Veth (08 6488 1807). 

I know that If I'm not satisfied with the response of researchers, I can raise ethics issues or 
concerns, and may make any complaints about this research project by contacting the 
Human Research Ethics Office at the University of Western Australia on (08) 6488 3703 
or by email at:  HYPERLINK "mailto:hreo-research@uwa.edu.au" hreo-
research@uwa.edu.au  

 

By signing below I (print full name) .........................................................................., the 

research participant, certify that I have read this form, know and understand the meaning 

of the project. I am contributing to this project knowingly and willingly. I certify that I am 

over the age of 18 years and am in capable mind. 

 

I AGREE to have my photo taken     

OR 

Do NOT want my photo taken  
 

 

Signed............................................................................... Date.............../..................../....................  
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Participants Information Form (PIF)  
Reconstructing a vanished landscape:  a palaeoecological and 
palaeoethnobotanical investigation from Barrow Island, WA through 
archaeobotanical analysis. 

 

The Researchers: 
Professor Peter Veth, University of Western Australia, Chief Investigator 
This is a Doctoral Project (Chae Byrne) 

Project Overview: 
Barrow island is the 2nd largest island off the NW coast and has been a Conservation 
Reserve since 1910. The unique archaeology of Barrow Island has never been studied in 
detail though some heritage consultancy work has been carried out over the last 20 years. 
Between 45,000 to 7,000 years ago sea levels were lower. Barrow Island was once 
connected to the mainland. As sea levels gradually rose Barrow became an island. The 
Barrow Island Archaeology ARC Project (Chief Investigator Professor Peter Veth) will look 
at early maritime settlement behaviour, environmental and climate change over time, and 
the response of people to ongoing sea level rise. It will reconstruct a drowned human and 
natural landscape through analysis of unique occupation deposits from several caves.. 

This project will focus on the recovery, identification and analysis of archaeobotanical 
remains, specifically wood charcoal, from three rockshelter excavations on Barrow Island. 
Studying archaeological plant remains will allow the project to:  

Determine the types of plants chosen by people in the past (e.g. for making fire); 

• Reconstruct the past vegetation of Barrow Island (how did it change throughout time 
as climate and sea levels changed?); and 
• Examine the diversity and frequency of different taxa throughout time (from when 
Barrow was connected to the mainland through to when it became an island). 
 

Field and laboratory work 
 

  
Figure 1: Scanning Electron Microscope images of wood charcoal.  

Eremophila galeata (or Chinnock) and Eucalyptus striaticalyx (or Cue York Gum) 
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Anthracology (or charcoal analysis) will be the main focus of this project. Each type of 
plant has a unique structure that allows it to be identified - somewhat like a fingerprint 
(Figure 1). These features are often preserved in archaeological plant remains (such as 
charcoal), and are visible with a microscope. By comparing the archaeological charcoal 
fragments to modern samples, researchers are able to identify the plants used by people 
in the past. Wood samples will be collected from Barrow Island and surrounding mainland 
regions (Exmouth and Karratha). These samples will be charred. Their structure is then 
described by examining them under the microscope. This work can give insights into how 
people once moved and collected resources within the landscape. This project is 
interested in knowledge about past economic (everyday) use of woody plants (such as 
which type of plants are good food sources, which are better for fire fuel, and what type of 
woods are preferred for tool manufacturing?). The research is not asking about medicinal, 
pharmacological or any restricted uses of these plants.   

 

Additional Information: 
I will always seek consent from the Traditional Owners about presentation or publication 
of plant-use knowledge, before it is reproduced.  

All data will be stored on UWA’s secure server system. If you/other relevant Traditional 
Owners want access to it please feel free to ask. A copy will be given to UWA’s 
archaeology department and library at the end of the project, and to any representative 
native title body/corporation (as relevant) so that you can access it in the future.  
Please be aware that I will not seek, nor record any sensitive or sacred information. 
Please only share information in which you feel comfortable doing so.  
 

Approval to conduct this research has been provided by the University of Western 
Australia, in accordance with its ethics review and approval procedures. Any person 
considering participation in this research project, or agreeing to participate, may raise any 
questions or issues with the researchers at any time. Please don’t hesitate to contact 
Professor Peter Veth (08 6488 1807). if you have any questions or issues concerning the 
project. 
 

In addition, any person not satisfied with the response of researchers may raise ethics 
issues or concerns, and may make any complaints about this research project by 
contacting the Human Research Ethics Office at the University of Western Australia on 
(08) 6488 4703 or by emailing to hreo-research@uwa.edu.au  
All research participants are entitled to retain a copy of any Participant Information Form 
and/or Participant Consent Form relating to this research project. 

 

 

By signing below, I (print full name) ........................................................................................ 

the research participant, certify that I have read this form, know and understand the 

meaning of the project.  

 

 
Signed ....................................................................   Date.............../..................../....................  
 




