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Abstract

This paper reports on the first season of work on the Barrow Island Archaeology Project. It contextualises new 
findings within a review of what is now known of the archaeology of the Carnarvon bioregion. A reliance on coastal 
resources for over 42,000 years is indicated from excavations and open sites from Cape Range, the Montebello Islands, 
the Onslow coastline and Barrow Island. The continuous use of marine resources, blended with largely arid zone 
terrestrial assemblages, from 17,000 cal. BP until the modern era, attests to a deep chronology for hybrid maritime 
desert societies in the Australian northwest. 

Introduction 

Australia is the most arid continent settled by modern 
humans and, in the northwest, large deserts abut the Indian 
Ocean. These coastal deserts are where Aboriginal people 
have developed ‘hybrid’ societies focusing on the bounty of 
the littoral zone alongside the more scattered resources of 
the arid interior (Veth et al. 2007). The tension between 
‘coastal coalescence’ and ‘interior fissioning’ has permeated 
many archaeological narratives for northwest Australia, as 
well as Chile, Patagonia, South Africa and Botswana (see 
Smith 2013; Veth et al. 2005). It is precisely this tension we 
focus on here, both theoretically and with new archaeological 
data from the northern Carnarvon bioregion (Figure 1). 

The northern Carnarvon bioregion covers 2.5M ha (Kendrick 
and Mau 2002) and there is now a considerable number of 
radiocarbon dates for this area spanning 41,000 years (see 
Appendix in online supplementary material). These are 
based on charcoal features and anthropogenic shellfish 
samples recovered from caves, rockshelters and open 
middens located within Cape Range (North West Cape), 
the Montebello and Barrow Islands, and along the Onslow 
coastline. The high diversity of near-continental shelf 

rockshelters, islands and prograding shorelines provides 
a unique window into marine resource-use through long 
periods of glacio-eustatic and climate changes, allowing 
models about the nature and use of marine resources from 
colonisation until contact to be tested.

The climate of the bioregion is arid, with variable summer and 
winter rainfall. Cape Range and the Barrow and Montebello 
Islands are comprised of limestone, while the Onslow coast 
comprises Quaternary beach dunes and mud flats. The caves 
and gorges of Cape Range, and the Montebello and Barrow 
Island groups, are listed as refugia for marsupials, turtles, 
seabirds and plants (Morton et al. 1995). 

The Case for Productive Coasts during Periods of 
Glacio-Eustatic Change

Beaton (1995) examined the case for a blended littoral 
and arid zone economy in northwest Australia during the 
Pleistocene-Holocene transition, a condition he saw as 
universal due to shared global glacio-eustatic changes. He 
posed a number of questions, including:

• Did people gravitate naturally to the rich and easily 
obtained molluscan resources of marine intertidals? 

• When and how did fishing become important?

• What role did watercraft play in coastal life?

• How do coastal economies relate to adjacent terrestrial 
environments and resources found there?

His discussion recalled elements of the coastal time-
lag hypothesis (Beaton 1985) and forecast more recent 
arguments for a delayed maritime adaptation due to 
precipitous and depauperate coastlines, the early depletion 
of high-ranked coastal resources by colonising groups, and 
the lack of evidence for early maritime economies throughout 
Sahul (sensu O’Connell and Allen 2012). Data presented 
here from the northern Carnarvon bioregion can be used to 
examine species depletion and time-lag models. We profile a 
recent model for higher coastal productivity during periods 
of glacio-eustatic fluctuation and present new evidence for 
Pleistocene-aged marine resource exploitation from Cape 
Range (see also O’Connor and Veth 2000; Ulm 2011).

Figure 1 The northern Carnarvon bioregion and four study locations.
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Increasing evidence for aggregation behaviour in the past, 
and the intensive use of marine resources, now comes from 
the wider North West Shelf. This evidence includes: surface 
middens containing the mudwhelk Terebralia sp. which 
date to >9000 cal. BP from the outer islands of the Dampier 
Archipelago (Clune and Harrison 2009; McDonald and 
Veth 2009, 2012, 2013), early phase engravings of marine 
fauna, such as turtles (dated by relative methods), and 
mid-Holocene archaeofaunas from the Montebello Islands 
(McDonald and Veth 2009; Veth 1999; Veth and O’Connor 
2013; Veth et al. 2000, 2007).

Recently, Ward et al. (2013) argued that the productivity of 
past coastlines should not be predicted solely on the basis 
of relative sea-levels or processes occurring on modern 
coastlines. Past changes in sea-level will always result 
in regionally unique coastal and marine sedimentary 
regimes and it is these that will determine coastal resource 
productivity and site preservation (Ward et al. 2013,  
in press a). For example, large tidal regimes are modelled 
for the North West Shelf during the Last Glacial Maximum 
(LGM) and subsequent transgression, and may have been up 
to 6 m in height. Such large tidal ranges would have resulted 
in a productive marine zone during the Pleistocene-Holocene 
transition. Like Ward et al. (in press b), we suggest that 
generalist continental-scale models that posit ‘productive 
versus unproductive’ coastal resource zones during rising 
or falling sea-levels or still-stands fail to recognise such 
variability (e.g. Beaton 1995; O’Connell et al. 2010).

A recent model for the colonisation of Sahul argued for 
the rapid depletion of highly-ranked coastal resources by 
colonists which then acted as a trigger for the movement 
of people inland (O’Connell and Allen 2012). Increasingly 
productive coastal economies are forecast during post-
glacial transgression which continue through to the 
time of sea-level stabilisation. One of the predictions is 
that intertidal marshes, mangroves and tidal creeks will 
be lost as a result of sea-level fluctuations. However, as 
Erlandson (2012:17) argued in a reply, this model likely 
overestimates the vulnerability of these ecosystems to sea-
level fluctuations. As Ward et al. (in press a) have argued, 
these ecosystems will generally respond quickly to sea-
level change and, as long as sediments are available, they 
will be in dynamic equilibrium with the contemporary coast 
and shelf (e.g. Bryce et al. 1998, 2003; Longhurst and Pauly 
1987; Wolanski and Chappell 1996). Broad, low-relief coastal 
plains abutting wide continental shelves tend to provide 
greater opportunities for sediment accumulation and more 
productive aquatic environments overall (Perlman 1980). 
It follows that many coastal habitats, and not just shallow 
gradient ones, are likely to have been more productive 
through long periods of sea-level change than previously 
envisaged (see also Erlandson 2001:323).

A large tidal range of up to 6 m during the LGM on the North 
West Shelf may have enabled the formation of major tidal 
inlets and lagoons which, together with large intertidal flats, 
would have hosted abundant marine resources for coastal 
foragers. Thus, rather than being relatively diminished in 
terms of resources, there may have been significant areas 
of potentially exploitable intertidal habitats along the 
northwest coastline during the LGM (Ward et al. 2013). This 
new scenario for LGM and post-LGM littoral productivity is 
relevant to coastal foragers and presents a radical departure 
from existing archaeological LGM models and their 
assumptions, including those of coastal abandonment. 

Here we summarise data for the northern Carnarvon 
bioregion, including:

a. Excavations and open site analyses from Cape Range by 
Morse (1988, 1993a, 1993b, 1996, 1999) and Przywolnik 
(2002, 2005); 

b. Excavations from the Montebello Islands (Veth 1993; 
Veth et al. 2007; Ward et al. in press b);

c. Excavations and open site analyses from the  
current ARC-funded Barrow Island Archaeology Project 
(BIAP); and,

d. Excavations and dating of Holocene-aged middens from 
the Onslow coastline (Hook 2014a, 2014b; Veitch and 
Warren 1992). 

Sample locations range from caves within karst formation 
opposite the Ningaloo fringing reef, to islands on the North 
West Shelf, through to middens on the contemporary coastline. 
When treated as a once contiguous landscape, these sites are 
optimally located to capture evidence for marine resource 
usage through long periods of sea-level oscillation.

Steep Shelf Scenarios: Rockshelters of Cape Range

Rockshelters occur within the karst formations of Cape Range 
(Figure 2). With Ningaloo reef at its doorstep, the offshore 
profile from the Cape is so steep that these exceptionally 
productive Pleistocene shorelines were never far from the 
rockshelters. Investigations by Morse (1988, 1993a, 1993b, 
1996, 1999) at the sites of Mandu Mandu Creek, Pilgonaman 
Creek and Yardie Well provide a record of more than 35,000 
years of occupation, with increasing degrees of reliance on 
marine fauna. Morse (1999:77) concluded:

Occupation of the Cape Range Peninsula appears to have 
always focused on the coast and its resources. During the 
arid conditions of the last glacial period people followed 
and adapted to the changing Pleistocene coastline making 
rare visits to the coastal hinterland, and re-emerging 
in the archaeological record with a comprehensive and 
sophisticated knowledge of coastal resources as sea level 
stabilised during Holocene times.

Subsequent excavations by Przywolnik (2002, 2005) at the 
C99 and Jansz rockshelters provided sequences of mixed-
terrestrial and marine fauna back to ca 40,000 cal. BP. A hiatus 
in deposition was noted between approximately 21,000 and 
10,700 cal. BP, with the observation that, during the LGM, 

Figure 2 Location of major archaeological sites from Cape Range in the 
Carnarvon bioregion. 
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‘sediment and artefact accumulation rates show that deposition 
either stopped completely, or slowed dramatically … This 
supports the conclusion that human use of the sites at this time 
all but ceased’ (Przywolnik 2002:300). A lacunae in occupation 
coincident with the LGM is a commonly observed phenomenon 
in the northwest (Veth 1995; Williams et al. 2013). 

Cape Range was directly connected via a sand plain to 
Barrow Island and the Montebello Islands for much of the 
period of their occupation by people. The Cape Range sites 
sample human use of a fluctuating and relatively narrow 
coastal plain due to the steep shelf morphology. In contrast, 
the Barrow and Montebello Islands contain rockshelters and 
caves which once overlooked expansive sand plains, with the 
coastline retreating as much as 40 km during the LGM (see 
bathymetric contours in Figure 3).

Low Limestone Islands Sampling a Rich Transitional 
Coastline: The Montebello Islands

Occupation is registered from two rockshelters on the 
Montebello Islands—Noala Cave and Hayne’s Cave—to 
between 31,273 and 8327 cal. BP (Figure 3 and Appendix). 
The lower archaeological assemblage from Noala Cave dates 
to between approximately 31,000 and 14,500 cal. BP and is 
sparse and episodic in nature (Veth et al. 2007). Melo sp. and 
Terebralia sp. occur amongst a predominantly terrestrial 
assemblage. This lower unit was interpreted as reflecting 
both utilitarian and economic shellfish use from the coastal 
zone during the terminal Pleistocene. After approximately 
11,600 cal. BP, increased discard in cultural materials 
occurred, with a significant marine component peaking 
between ca 10,000–8300 cal. BP as the sea approached its 
current position. 

Noala and Hayne’s Caves both have flaked stone artefacts 
manufactured from a diverse range of raw materials.  
Artefacts made on silicified limestone are present throughout 
both sites; this material is presumed to come from local 
sources, such as quarries (recently relocated) on nearby 
Barrow Island (see below). The majority of artefacts are 
made from ‘exotic’ materials almost certainly derived from 
geological suites now found on the mainland, some 100 km 
distant (see regional geology in Figure 4). River-borne 
colluvium now underwater may extend this range out from 
the present mainland. Several cores made from a basic 
volcanic rock, including a large discoidally flaked single 
platform ‘horsehoof’ core, provide evidence for more carefully 
controlled reduction. However, artefacts made from exotic 
raw materials are noticeably absent from the upper five 
excavation units of Hayne’s Cave. These units are assumed 
to date to the final phase of transgression, during which the 
land bridge to the contemporary Pilbara coastline was lost 
and replaced by a gradually widening water barrier. The 
presence of three possible shell beads and a bone point in 
Hayne’s Cave is consistent with similar finds made by Morse 
(1993b) from Mandu Mandu. Przywolnik (2002:203–205) also 
recovered one complete and three bone point tips made on 
macropod long bones from the Holocene levels of C99. These 
sparse finds give a limited but tantalising glimpse into more 
perishable components of the material culture.

The mammalian fauna recovered from the Montebello 
sites are highly diverse and significantly richer than those 
currently recorded today on nearby Barrow Island. The 
diversity of medium-sized mammals is also higher than in 
the contemporaneous Cape Range faunas, primarily owing 
to the presence of sand plain species that inhabited the now-
submerged coastal plains. It appears that the coastal plain 
went through a phase of positive water balance, allowing 
herbaceous plant growth and, of special note, a southwesterly 
range expansion of the Kimberley northern nail-tail wallaby 
(Onychogalea unguifera).

The Pleistocene faunal assemblages suggest broad-
spectrum exploitation of a wide variety of mammals and 
reptiles, drawn from all locally available terrestrial habitats, 
including dunefields, sand plains and rocky plateaux. 
Similarly, the stone artefact assemblages point to strong 
links with the hinterland, either through long-distance 
movements of groups or exchange networks. Whatever their 
specific history, the human populations that occupied the 
Montebello Islands through this period were well versed 
with survival in an arid environment, irrespective of their 
degree of proximity to the coast. 

A marked increase in the exploitation of marine resources is 
registered at Noala Cave by 11,561 cal. BP, when shellfish—
and particularly the mangrove mudwhelk Terebralia 
sp.—became abundant. The dense midden of Hayne’s 
Cave, dated to between 9173–8327 cal. BP, accumulated 
when the coast came close to the sites. The final phase of 
occupation at Hayne’s Cave was characterised by the loss of 
most terrestrial faunas, coupled with the amplified use of 
marine resources. Species from all marine habitats appear 
to have been exploited, including mature reef flats, rocky 
foreshore substrates, intertidal mudflats and mangrove 
communities. There are also mangrove shellfish, crab and 
saltwater crocodile recorded from this period. The littoral 
zone was clearly being systematically exploited during a 
transgressive phase, with a gradual reduction in the use of 
terrestrial fauna.

Figure 3 Bathymetric contours in relation to Barrow Island and the 
Montebello Islands.
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When the coastal plain was drowned, and the Montebello 
Islands were isolated from the mainland, the islands were 
abandoned. Current evidence suggests abandonment 
prevailed through to the historic period. The drowned 
coastal plain is unlikely to represent an extant or analogous 
landscape to that found in the wider region today. 

Barrow Island: A New Record for Marine 
Exploitation Dating to the Terminal Pleistocene

As part of BIAP, new data for early coastal occupation in the 
northwest has now become available (Figure 5). Barrow Island 
has long been recognised as a location with high potential for 
examining patterns of early coastal occupation (Dortch and 
Morse 1984). This is due to its large size (202 km2), numerous 
caves and rockshelters, and its optimal location as a remnant 
plateau of the now-drowned coastal plain. 

Ten years ago a heritage survey of Barrow Island established 
the archaeological potential of some caves and rockshelters 
on the west coast, as well as confirming the presence of 
artefact scatters and historical sites (Hook et al. 2004). In 
2013 a systematic survey of open sites commenced, focusing 
on both previously located artefact concentrations, and 400 
x 400 m quadrats in different geomorphic and visibility 
zones; this strategy aims to sample 15% of the island by 
2015. The assemblages are dominated by flaked stone 
artefacts manufactured from non-local material consistent 
with lithologies from the present mainland (e.g. ironstone, 
quartz, silcrete and chalcedony) (see Figure 4). There are 

no characteristic Holocene artefact types, such as backed 
artefacts or tula adzes, as found on the mainland (Holdaway 
and Stern 2004:212–274). This suggests that, like the 
Montebello Islands, Barrow Island was abandoned by people 
when it was cut-off from the mainland by rising seas at  
ca 8300 cal. BP. Given this, the archaeological record of the 
much larger Barrow Island provides a unique opportunity 
to study a ‘time capsule’ of terminal Pleistocene behaviours 
without admixture from later Holocene occupation (Veth 
1993; Veth et al. 2007). 

The preliminary results of the first BIAP season have 
identified some intriguing patterns. The open site survey has 
confirmed that most surface stone artefact concentrations 
are dominated by non-local materials. Initial examination of 
these artefacts has revealed that 30–55% display evidence 
for retouch or some type of edge modification, which is an 
exceptionally high figure for any Australian site (M. Basgall 
and D. Zeenah pers. comm.). This suggests that much of 
the non-local material used on Barrow Island was heavily 
maintained until close to exhaustion. 

Excavation in 2013 focused on the west-facing limestone Boodie 
Cave, which sits at 40 m above sea level (asl). This large cave 
measures over 100 m in length and up to 20 m in width, with 
a variable roof height (Figures 5–7). It is estimated that it 
contains several thousand cubic metres of cultural deposits, with 
ca 20% in the darker recesses reworked by burrowing bettong 
(Bettongia lesueur). Deposits in the ‘light zone’ and near the 
main entrance away from bettong burrows were selected for 
initial excavation. Square A107 was excavated to a sterile layer 
at a depth of just over 2.02 m (Figure 8), while Square A106 was 
excavated to 0.50 m in depth. Probing from the current base of 
the former suggests a further 2 m of deposits may be present, 

Figure 4 The geology of northwest Australia. Note that Barrow and 
Montebello Islands comprise only sedimentary (calcarenite) suites 
while the mainland supply zone consists of igneous, metamorphic and 
sedimentary units (Department of Mines and Petroleum 2007; Stewart 
et al. 2008; D. Zeanah and D. Glover pers. comm.). These mainland 
geologies are consistent with the non-local artefact raw material types 
observed in archaeological contexts on these off-shore islands.

Figure 5 Locations of sites recorded on Barrow Island as part of BIAP. 
Boodie Cave is highlighted. 
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with preliminary magnetic susceptibility results suggesting 
human-related magnetic signatures continuing at this greater 
depth. Excavation continued at this site in 2014. 

The highly alkaline and partially-closed limestone 
context of the cave provides outstanding preservation of 
archaeofaunas. Radiocarbon determinations from shell 
and charcoal samples have returned a calibrated sequence 
dating to between 9400 and 17,076 cal. BP (Figure 9 and 
Table 1). The calibrated dates in Figures 9 and 11–12 come 
from a Sequence Model using OxCal 4.2 and differ slightly 
from those presented in the Appendix. The Sequence Model 
dates are argued to be more accurate than individually 
calibrated dates (Bronk Ramsey 2008:44-45, 48). All 
calibrated radiocarbon determinations utilise the SH_13 
calibration curve.

Both squares exhibit excellent preservation, with rich 
assemblages of fauna, marine shell and stone artefacts. Wet 
sieving was carried out with nested 4, 2 and 1 mm sieves and 
flotation for botanics. The 4 mm stone artefact assemblage 
from Boodie Cave currently sits at over 3000 artefacts and 
includes two edge-ground axe pieces (Figure 10). These 
comprise two small volcanic flakes with clear polish and 
striae on their dorsal surfaces. A third edge-ground flake 
was located on the Montebello Islands. The pieces from 
Boodie Cave are dated to between ca 14,529–17,076 cal. BP. 
Their occurrence in the northwest at this time is significant, 
as these are the first examples recovered south of the non-
Pama Nyungan boundary in Australia before 4000 cal. BP 
(see Geneste et al. 2012). 

Figure 7 Excavation squares in Boodie Cave. Square A107 is the foreground square and Square A106 is the background square (photograph by Peter Veth).

Figure 8 Section for the north wall of Square A107 with inset calibrated 
radiocarbon determinations. 

Figure 6 Boodie Cave, looking northeast towards the entrance 
(photograph by Peter Veth).
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Preliminary counts and weights for the stone artefacts 
collected in situ and from the 4 mm sieve show a continuously 
high discard rate, at between 50–100 artefacts per 
excavation unit (XU) in the lower units, with an increased 
rate of discard between XUs 11 and 4; these are bracketed by 
dates of 9400 and 9549 cal. BP (Table 1 and Figure 11). This 
accelerated discard of archaeological material and sediment 
occurred when the coastline was less than 5 km away and 
the site was more intensely occupied. 

The preliminary analysis of molluscan remains from Square 
A107 provides a record of both utilitarian and economic 
shellfish use immediately post-dating the LGM and during 
the Pleistocene-Holocene transition (Table 2). The shell is 
highly fragmented, apart from one Melo sp. dish in XU20. 
Raw shell weights show a peak in the upper units dated to 
between ca 9300 and 8249 cal. BP (Figure 12). In Square 
A107, Terebralia sp., which can be reliably identified even 
when quite fragmented, is present in most XUs between 
17,076 and 9400 cal. BP (Table 2 and Appendix). 

Figure 9 The sequence model produced for Boodie Cave using OxCal 4.2. The ranges for the calibrated determinations are given at 68.2% (the first 
bar below each range) and 95.4% (the second bar below each range). As an assumption of the model, dates were entered in their order of deposition.

Date

Context Details 14C Age (BP) Sequence Model

Excavation 
Unit

Quadrat
Sample 

Material 
Date Error Average SD (±1)

Boundary Bottom - - - - - 18,241 1498

OZQ976‡ 39 4 Bulk Organics 14,160 230 17,076 342

OZQ974‡ 20 4 Charcoal 12,390 150 14,529 297

WK-38266 20 4 Melo amphora 8832 35 9921 124

OZQ973‡ 19 4 Charcoal 9100 140 10,261 207

WK-38265 16 4 Telescopium 8917 35 10,046 83

OZQ972 13 1 Charcoal 8620 50 9594 52

OZQ970 4 4 Charcoal 8380 50 9400 63

Boundary Top - - - - - 8249 1382

Estimated Span - - - - - 7676 348

Table 1 Results of the OxCal Sequence Model for the radiocarbon determinations returned from Boodie Cave.
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Based on available evidence (e.g. Veth 1993; Veth et al. 
2007; Ward et al. 2013) the sea likely came close to Barrow 
Island’s current western coastline after 10,000 years ago. It is 
precisely at this time that the Boodie Cave sequence shows 
greater discard rates and displays the greatest range of 
marine fauna. A single Melo whorl from Square A107 XU9 has 
been dated to 41,025 cal. BP; however, it is out of stratigraphic 
order and is either reworked or an heirloom piece. 

Of note, immediately to the south of the Carnarvon bioregion 
are the excavations by Bowdler (1999) at Shark Bay, which 
yielded dates on Melo sp. from the Silver Dollar open site 
between 34,292 and 22,063 cal. BP and then later Terebralia 
sp. dates ranging from 7755–7060 cal. BP (Appendix). 

The Onslow Coastline: Continuity in Marine 
Resource Use during the Holocene

The Onslow coast is unusual within the context of the larger 
Pilbara region in that it is located within a sedimentary belt. 
It contains both terminal Pleistocene and emergent Holocene 
sand dunes and therefore has the ability to preserve both 
older and more recent coastal occupations. Previous 
heritage surveys of the Onslow coastal region, stretching 
from the eastern coast of the Exmouth Gulf in the west to 
Cane River in the east, have recorded over 100 middens 
(see, for example, Hook et al. 2006; Mulvaney 1984; Veitch 
et al. 1993; Veth et al. 1990). Research has focused on the 
timing of economic shellfish exploitation and the extent to 
which changes in species reflect either cultural preference 
or coastal productivity (Veitch and Warren 1992).

Veitch and Warren (1992) excavated five shell middens and 
collected surface shell samples from an additional three 
sites along a linear transect from the coast to 1 km inland. 
Mangrove shellfish (Terebralia sp.) were exploited between 
5261 and 4333 cal. BP, while mudflat shellfish (Anadara 
granosa) were dated to between 4685 and 812 cal. BP, 
and the coral oyster (Hyotissa spp.) between 5174 and  
1168 cal. BP (Appendix). These dates fall within the time 
range described for the adjacent Abydos Plain (Clune and 
Harrison 2009). The results show a cline from the youngest 
sites close to the contemporary coastline through to the 
oldest sites inland. This likely reflects progradation of the 
coastline through time, as also recorded for the successive 
chronology of middens from the Roebuck Plains near Broome 
(O’Connor and Sullivan 1994). 

In 2013 surface samples of shellfish were collected from 12 
sites near Onslow (Hook 2014a, 2014b). The radiocarbon 
dates show a slightly different pattern to that observed by 
Veitch and Warren (1992). The exploitation of the coral 
oyster occurred between 5993 and 513 cal. BP, while, 
in contrast, the Terebralia sp. dates are younger, with 
Anadara sp. dated to between 4518 and 551 cal. BP.

The time-span of dates returned from open area middens and 
shell scatters in the Onslow area and Cape Range (Kendrick 
and Morse 1982; Morse 1996, 1999) demonstrate that the 
exploitation of shellfish (re)commenced immediately after 
sea-level stabilisation. Indeed, the earliest dates for shell 
scatters from Cape Range at the Warroora and Mulanda  
sites are 8607 and 7997 cal. BP, respectively. These 
early dates neatly straddle the abandonment phase of 
the Montebello and Barrow Islands, currently sitting at  
ca 8300 cal. BP (see online Appendix). 

There is unequivocal evidence for continuity of shellfish 
procurement throughout the Holocene from contiguous sites 
within the Carnarvon bioregion.

Discussion

The northern section of the Carnarvon bioregion samples an 
area of northwest Australia where the desert meets the sea. 
Because of the unique morphology and geology of the region it 

Figure 10 Dorsal and polished surface of one of two edge-ground axe 
flakes from Boodie Cave. Inset image shows a polished edge under 
magnification (photographs by Kane Ditchfield).

Figure 11 Preliminary artefact counts per excavation unit with 
calibrated radiocarbon determinations for Square A107, Boodie Cave. 
Continuous numbering used for XUs between Squares A107 and A106.

Figure 12 Preliminary shell weights (g) per XU with calibrated 
radiocarbon determinations for Square A107, Boodie Cave. Continuous 
numbering used for XUs between Squares A107 and A106.
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allows the tracking of human exploitation of marine resources 
through oscillating sea stands for over 40,000 years. The 
early date of 41,025 cal. BP (WK-38262), returned from an 
anthropogenic fragment of Melo sp. in Boodie Cave, is likely 
to be extended back further as additional cultural deposits 
are investigated. From this first synthesis it appears that 
the northern portion of the Carnarvon bioregion currently 
tracks 41,000 years of contact with the coast and at least 
17,000 years of dietary reliance on broader suites of marine 
resources. The evidence for continuous marine resource 
exploitation in Boodie Cave from 17,076–9400 cal. BP  
fills a significant gap in the use of marine resources for 
northwest and Australian coastal archaeology.

The four study areas provide data sets that complement 
each other. The Cape Range rockshelters have provided a 
record from 38,646–119 cal. BP, with a break in occupation 
straddling the LGM. The Montebello and Barrow Island sites 
equally show early use of Melo sp. and then dietary shellfish  
with an emphasis on mangrove and rocky foreshore species 
through the terminal Pleistocene until abandonment ca 
8300 cal. BP. Open middens from Cape Range and Onslow 
show marine resource use beginning at the very time the 

islands were abandoned. This is a unique regional record for 
marine exploitation in Sahul. 

New evidence for marine resource use allows us to directly 
address human behavioural ecology models for low coastal 
productivity during periods of galcio-eustatic change. 
Specifically, these new data emphasise the need to base 
occupational and dietary reconstructions on catchments 
where there are adequate sample points to profile a mixed 
marine and terrestrial economy: the hybrid economy of the 
last marine transgression. It has been argued that the Cape 
Range sites do contain pre-LGM marine dietary assemblages 
and, while these may not be characterised as intensive, 
they nevertheless show familiarity with, and consumption 
of, a range of non-utilitarian species (Morse 1993b, 1999; 
Przywolnik 2003; Veth and O’Connor 2013). 

Conclusion

The Carnarvon bioregion has multiple assemblages that 
help fill in archaeological silences. This continuous window 
through time allows models such as the coastal time-lag 
hypothesis (Beaton 1985) to be tested and effectively refuted. 

XU Melo Nerita Syrinx Telescopium Terebralia Tellina Echinoidea
Land 
Snail

Potential 
Diagnostic 

Shell

14C (cal. BP) 
Average

1 X X

2 X X X

3 X X X X

4 X X X X X X X 9400

5 X X X X

6 X X X

7 X X X

8 X X

9 X X

10 X X

11 X X

12 X X

13 X X X 9594

14 X X X

15 X X X

16 X X X X 10,046

17 X X X

18 X X X

19 X X X 10,261

20 X X X X 9921 / 14,529

21 X X X

22 X X X

34 X X

35 X X

36 X X

37 X X

38 X

39 17,076

Table 2 Presence/absence of shell species for Square A107, Boodie Cave.
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In other parts of northern Australia, studies of late Holocene 
coastal adaptations have shown that Beaton’s time-lag 
hypothesis did not accommodate the complexities of coastal 
adaptations (e.g. Ulm 2006:250). These studies showed that 
people also used the coastal resources of a transgressive 
coastline (Barker 1995, 1996; McNiven 1999; Ulm 2006:253). 
Similarly, the systematic consumption of economic shellfish 
from at least 17,000 ya in the Carnarvon bioregion, and 
persistence in their use through the Pleistocene-Holocene 
transgression through to the modern era, demonstrates that, 
for over 10,000 years of marine transgression, these coastal 
habitats were productive. This is precisely what would be 
expected if tidal ranges were indeed as high as predicted for 
the Northwest Shelf (Ward et al. in press a).

If oscillating sea-levels were not inhibitors for economic 
marine suites then why are these dietary remains sparse in 
sites dating to before the LGM in the Carnarvon bioregion? 
Expanded excavations on Barrow Island in 2014 will target 
pre-LGM units and it is hoped that these may contain the 
elusive earlier assemblages. Preservation conditions and the 
role of caves within the coastal catchment should not have 
altered dramatically during the course of the LGM.

As the most arid continent colonised by maritime-adapted 
peoples it should not be surprising that the resources of 
the coastal zone were systematically targeted during the 
Pleistocene. It is our expectation that pre-LGM assemblages 
will be recovered but that these will only occur in limited 
and discrete sample areas, such as the large caves of Barrow 
Island. These are larger than the rockshelters from Cape 
Range and the Montebello Islands and were likely central 
places forming a habitus for communities of coastal plain 
foragers and fishers.
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