APPENDIX 1

FIELD SURVEY AND
RECORDING METHODS

This monograph reports on the results of field programs conducted
in the course of compliance works associated with the development of FMG
Christmas Creek and Cloudbreak mines and their associated infrastructure
(Figure A1.1). No additional fieldwork has been undertaken and the analysis relies entirely on data collected in the context of site assessment and
salvage in association with the development of the mine.
Depending on the mine development program requirements, some
areas were inspected on several occasions during the life of the compliance
project. Site recording often occurred over repeated visits, including site
identification, detailed field recording and, finally, salvage. Therefore, sites
may have cumulative records. Site boundaries were sometimes redefined
and some sites were amalgamated during follow-up work. This cumulative approach to fieldwork and recording, as well as the organisation of the
work around client requests, means that compiling and checking data for
this analysis required considerable care. This was intended to ensure that
the most complete and accurate field records were used and, particularly,
to minimise the use of duplicate records. Fieldwork and reporting in the
FMG survey area continued during this study. This meant that many sites
were at different stages of recording, reporting and salvage, and therefore
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Figure A1.1: Extent of archaeological survey in relation to Fortescue Metals
Group’s Christmas Creek and Cloudbreak mines, and associated infrastructure.

subject to updates during the analysis period. This analysis thus only uses
data from sites recorded up to the end of 2012, primarily from the Christmas
Creek area rather than Cloudbreak, as these data were the most complete
and comprehensively recorded. This area also contained all the excavated
rockshelters containing cultural material.
Numerous reports prepared by Archae-aus staff for FMG constitute the
primary documentation for these sites. Together, they outline the methods
followed for survey and analysis. We summarise them here for reference.

SITE DEFINITIONS
Sites were classified in accordance with definitions used by the Department of Aboriginal Affairs when registering sites under the Aboriginal
Heritage Act 1972 (WA) and following standard practice in compliance
archaeology in the region and elsewhere in Australia (e.g. Burke and Smith
2004, 202ff.). The site types typical of the inland Pilbara occurring in
the survey area are surface artefact scatter, reduction area, quarry, rockshelter, modified tree and structure. Isolated artefacts were also recorded
by Archae-aus staff to characterise the ‘background scatter’. Rock art is
absent from the survey area. This is most likely because the banded iron
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formation rock surfaces in the survey area are not suitable for the execution or survival of pigment or engraved art.
About 2000 sites were identified and recorded in the Cloudbreak–
Christmas Creek area between 2006 and 2012. Nine hundred and fifty
occur within the boundaries of the Christmas Creek study area as defined
in Chapter 1, including 19 rockshelters where test excavations were conducted. More than 8000 isolated artefacts were also recorded within the
boundaries of the survey area.

METHODS
FIELD SURVEY
For most of the area, field survey was conducted by walking parallel transects about 30 to 35 metres apart with team members inspecting areas for
archaeological material. Parts of the survey area with gradients too steep to
be accessed safely were inspected less intensively. However, all rockshelters
that could be reached safely were inspected. As a result, the entire area has
been inspected for archaeological material as far as practicable.
Archaeologists commonly distinguish between relatively dense, localised
concentrations of archaeological material, termed sites, and a background
scatter of more sparsely distributed archaeological materials or isolated
artefacts. The implications of this distinction between on site and off site
or non-site archaeology were formally recognised in the late 1970s and
widely debated since (e.g. Dunnell and Dancey 1983; Foley 1981a; Thomas
1975). Although it is now well recognised that the distribution of archaeological material is effectively continuous in most landscapes, the practical
requirements of the administration of cultural heritage legislation call for
the delineation of discrete sites. Archaeologists have, however, struggled
to find effective methods to analyse such data, as discussed in Chapter 2.
Definitions of what constitutes a site can vary enormously, and are often
inconsistent. Indeed, defining a site is commonly dependent on contextual
information and can vary locally or regionally. More recently, site definitions
have been developed that account for the almost ubiquitous, though sparse,
scatter of artefactual material across most landscapes, with reference to the
general character of the local and regional archaeological context. Hiscock
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(1988), for example, has developed a formula that defines sites, within a local
context, by the density of artefacts as a multiple of the background density of
isolated artefacts, or the background scatter. This method has been usefully
applied in a number of different landscapes (e.g. Green et al. 1994; Hook and
Veitch 1999; Hughes and Quartermaine 1992). Such methods commonly
also consider effective survey coverage in terms of ground visibility, so as
to apply suitable correction factors (Green et al. 1994; Hiscock 1988). In
this study, the analysis of surface artefacts is assessed mostly at a landscape
scale, rather than at the level of the individual site. In this context, therefore, the distinction between sites and isolated artefacts is of little relevance.

RECORDING OF SURFACE ARTEFACTS
In the Cloudbreak–Christmas Creek survey program, an artefact scatter is
defined as any concentration having the following characteristics:
•
•
•

more than five artefacts
minimum average artefact density of 0.2 artefacts per m²
an average density of more than five times the density of
isolated artefacts.

Artefact scatters are commonly inferred to represent locations where
activities such as the manufacture and maintenance of tools and food processing have occurred in the past.
A reduction area is defined as a cluster of stone artefacts that represents
the remains of the flaking of a core. This is often determined by refitting
some of the flakes back onto a core, or sometimes, where the cluster comprises material from a single distinctive piece of raw material, constituting
an analytical nodule. Reduction areas may occur as discrete locations or as
elements of more extensive artefact scatters. Discrete reduction areas were
recorded in the same manner as artefact scatters.
Isolated artefacts do not occur in clusters of sufficient density to be
identified as discrete sites. As already discussed (see Chapter 2), it is well
recognised that the distribution of archaeological remains is more or less
continuous across the landscape.
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Detailed records of the attributes of all stone artefacts were made for all
isolated artefacts, all artefacts at small sites, and a sample of the artefacts
from larger and more extensive sites. Sampling of larger sites was purposive and aimed to characterise the range of variation present. The attributes
recorded during the survey are listed and defined below.
The information recorded for a small number of sites was incomplete
and lacked metrical data. This was generally because the sites were not going
to be affected by development and were thus not documented in detail.
These samples have not been excluded from the analysis, and are included
in discussions of overall assemblage composition, but not analysis of metrical attributes.

SURFACE ARTEFACT SCATTERS
Generally, all surface artefact scatters were recorded at least to what is called
site identification level. This level of recording is designed to provide:
•
•

•

sufficient information that the nature of the archaeological
assemblage can be understood
sufficient information and documentation that would mitigate
against its loss should an application be made under Section
18 of the Aboriginal Heritage Act, and
sufficient information to allow an assessment of archaeological
significance under the Aboriginal Heritage Act.

For sites recorded to this level, the following recording procedure was
followed:
•

The boundary of an artefact scatter was determined by
walking radial transects from an identified concentration.
The boundary was defined once artefact densities dropped
below the minimum distinguishing an artefact scatter from
the background scatter. The boundary was recorded as a
polygon defined by a series of waypoints recorded using a
hand-held GPS.
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•

•

•

The artefact assemblage was recorded on standard forms by
classifying and measuring all artefacts in one or more sample
squares (see below). These squares were selected to sample the
range of variation within the site. For small sites, all artefacts
were recorded.
Detailed site plans were drawn illustrating major topographic
features, the site boundary, sample square locations and GPS
coordinates.
The recording of environmental features was also
standardised. Topography, soil/ground surface, plant
formation, dominant plant species, ground surface visibility,
ground disturbance, distance to the nearest water source,
type of water source and site size were the key features noted.
Verbal descriptions were also provided. Photographs were
taken showing general topography, major site features and a
sample of artefacts.

When mitigating development impact was recommended (under the
conditions of relevant Section 18 approvals under the Aboriginal Heritage
Act 1972 [WA]), sites were recorded in more detail prior to salvage. This
involved checking and, where necessary, adjusting site boundaries, in addition to artefact recording and recovery of artefacts from sample squares.
Details of any variation to the standard methods applied to particular
sites and survey areas can be found in the relevant consultancy reports.

ISOLATED ARTEFACTS
All isolated artefacts were classified, measured and their location (UTM,
datum GDA 1994) recorded using a hand-held GPS. The number of isolated
artefacts recorded in a given area corrected for an estimate of archaeological visibility was used to calculate the density of the background scatter in
consultancy reports.
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EXCAVATION METHODS
Excavations only occurred at rockshelters and were undertaken in accordance with the requirements of the relevant Section 16 Permit under the
Aboriginal Heritage Act 1972 (WA). One or more test pits were excavated
in each shelter. The location of test pits was determined by a number of
factors including the presence of surface cultural material or features, the
estimated depth of deposit as determined by probing, the distribution of
roof fall, and the overall configuration of the shelter in terms of floor space,
ventilation and lighting.
During excavation, observable stratigraphy was followed where possible, otherwise arbitrary excavation units of approximately 3–5 cm were
removed. The Munsell colour and pH of the deposit were recorded for
each excavation unit. Any potential cultural items observed during the
excavation, such as flaked stone artefacts and samples from charcoal concentrations, were bagged and recorded in three dimensions.
The Johnson ‘bucket’ method of treating excavated material was followed (Johnson 1979). The (bucket) weight and volume of excavated
material removed from each excavation unit were recorded. All the excavated material was passed through a nest of 6 mm and 3 mm sieves on site.
All potential cultural material, including charcoal, bone, plant remains and
flaked stone, observed during excavation and in the sieve, were bagged separately. The 6 mm residue was sorted on site and cultural material bagged.
Solid samples were collected from any hearth features. A 25% sample of the
3 mm residue was collected for sorting under laboratory conditions in Perth.
In the laboratory, material from both the 6 mm and 3 mm fractions
was sorted and catalogued. Each category of material from each sieve for
each excavation unit was weighed. The 6 mm flaked stone artefacts were
catalogued and recorded in detail using the same attributes as for surface
artefacts, with the addition of weight. The 3 mm flaked stone artefact sample was sorted according to lithology and artefact type, and each artefact
was weighed.
Samples of charcoal were selected for radiometric dating and sent to
the Waikato Radiocarbon Dating Laboratory in New Zealand, following
the protocols for collecting material for standard determinations. When
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selecting radiometric dating samples, material from features thought to
be hearths was preferred. In situ samples were selected next, with samples
from the 6 mm sieve fraction the lowest priority.

STONE ARTEFACT ATTRIBUTES
The approach to classification used for stone artefacts corresponds generally to standard definitions widely used by Australian archaeologists (e.g.
Hiscock 1984; Holdaway and Stern 2004). The attributes recorded are listed
and defined below.

RAW MATERIAL
Raw material was recorded for all stone artefacts. The geology of the Chichester Range is diverse and includes a range of rocks suitable for flaking (see
Chapter 3). Field identification was generally based on the definitions in
Pellant (2000). The following raw materials occur in assemblages in the
study area: banded iron formation (BIF), basalt, chalcedony, chert, dolerite,
granite, ironstone, mudstone, quartz, crystal quartz, quartzite, silcrete, and
siltstone. In addition, glass is occasionally found at sites, while the occasional
artefact whose lithology cannot be clearly identified is classified as ‘other’.

FLAKED STONE ARTEFACTS
The identification of stone objects as flaked artefacts followed standard
observations on features commonly associated with flaked stone technology (Andrefsky 2005, 16ff.; Hiscock 1984, 128–9; Holdaway and Stern 2004,
4ff.). Three broad categories of flaked stone artefacts were identified: flakes,
cores and debris. In describing the products of percussion flaking, cores
are conventionally regarded as the nodule or objective piece of rock from
which the detached pieces (generally flakes) are removed by striking. Debris
is used here for all products of percussion flaking that do not fall into the
conventional categories described below. Other terms that are sometimes
used for this category are: shatter, angular fragments, flaked pieces, chips
and chunks (Holdaway and Stern 2004, 113–4).
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FLAKES
Flakes show one or more of the following characteristics (Andrefsky 2005,
Figure 2.7; Holdaway and Stern 2004, Figures 1.31, 3.1.1, 3.2.1):
•
•
•
•
•
•

a ring crack at the point of impact, where the percussor struck
the core
a positive bulb of percussion, or force
a bulbar scar, sometimes called an éraillure scar, beneath a
striking platform
undulations or ripple marks radiating from the bulb of
percussion
very small cracks or fissures radiating from the point of
impact
one or more negative flake scars on the dorsal surface.

Flakes can be complete or broken. The process of fragmentation affects
quantification and measurement, and therefore interpretation. Flakes can
be further subdivided into complete flakes and transverse or longitudinal
fragments (Hiscock 2002, Figure 1; Holdaway and Stern 2004, 111–18).
•

•

Complete flakes have their ventral surface largely intact
and have an identifiable impact point, lateral margins and a
termination. These flakes are sufficiently intact for metrical
attributes of length, width and thickness to be recorded.
Transverse fragments are fragments resulting from a break
that occurs at right angles to the axis of percussion or flaking
axis. An identifiable ventral surface and portions of both
lateral margins are present, but a termination, or evidence
of an impact point, or both are absent. Proximal flake
fragments preserve evidence of the impact point, distal flake
fragments retain the fracture termination and medial flake
fragments exhibit portions of both lateral margins but lack
a termination and impact point (Holdaway and Stern 2004,
Figure 3.3.1).
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•

•

Longitudinal fragments result from a break that runs parallel
to the flaking axis. Each fragment usually retains a portion of
the platform, one lateral margin and the termination. These
are further classified into left and right fragments (Holdaway
and Stern 2004, Figure 3.4.1).
Marginal flake fragments preserve a portion of one lateral
margin only and do not preserve evidence of an impact point
or termination.

Flakes which are at least twice as long as they are wide, with parallel lateral margins and one or more dorsal ridges, are commonly defined as blades.

CORES
Cores are defined as artefacts that show negative flake scars, indicating where
flakes were removed and where the objective can be inferred to be the production of such flakes (Andrefsky 2005, 14; Holdaway and Stern 2004, Figure
1.5.1). Cores are further classified as single platform or multiplatform. Single
platform cores have negative flake scars all of which originate from a single
platform and have been struck in the same direction. Multiplatform cores
have been turned (rotated) one or more times during the flaking process
and have negative flake scars originating from two or more platforms. Core
fragments show evidence of negative flake scars but are clearly incomplete.

RETOUCHED PIECES AND FORMAL TOOLS
Retouched pieces are those where the edge has been modified by the
removal of a series of small flakes usually originating from the ventral
surface and extending onto the dorsal surface. Identifying retouch can be
difficult because edge damage can occur to the margins of flaked stone artefacts inadvertently through treadage after discard or during use as well as
through deliberate modification to shape or resharpen the edge of a tool.
The following major categories are defined here:
•

Adzes are distinctive heavily retouched flakes with steep
working edge. They are commonly found as a characteristic
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•

•

•

‘slug’ form. These are assumed to be hafted woodworking
tools (Holdaway and Stern 2004, 251ff.). Adzes are further
categorised into two types:
– Tula (Holdaway and Stern 2004, Figure 6.24.1). Tula
flakes have prominent bulbs of percussion, wide striking
platform and an obtuse angle between the platform and
the ventral surface. The distal and lateral margins are
steeply retouched to form a semi-discoidal tool that
is mounted in a haft. Progressive resharpening of the
working edge results in characteristic reduction of the
body of the tool until no further retouch is possible and
the worn-out slug is discarded (Holdaway and Stern 2004,
Figure 6.25.1).
– Burren, or non-tula, adze. Burren adzes have steep
heavily retouched, working edges and show progressive
resharpening similar to tulas resulting in discard in ‘slug’
form. However, they are not made on the characteristic
tula flake and retouch may be on one or both lateral
margins rather than on the distal margin (Holdaway and
Stern 2004, Figure 6.26.1).
Backed artefacts have abrupt unidirectional or bidirectional
retouch on one lateral margin opposing a sharp unretouched
edge (Holdaway and Stern 2004, 259ff.). Backed artefacts in
the survey area are all geometric in form (Holdaway and Stern
2004, Figure 6.30.1).
Macroblades are large flakes (more than 40 mm long), more
than twice as long as they are wide, with parallel lateral
margins and one or more dorsal ridges along the length of
the flake (Hook 2009, Figures 3, 4; Mulvaney and Kamminga
1999, 241–3). They can be retouched.
Retouched artefact. This category includes a range of
amorphous flakes or fragments showing evidence of retouch
or macroscopic edge damage resulting from use, but which do
not fit into defined formal categories.
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GROUND STONE ARTEFACTS
Ground stone artefacts have been shaped by abrasive action either during
manufacture or use. The following types of ground stone artefacts occurred
in the survey area (Smith 1986):
•
•

•

Mullers are triangular/oval shaped hand-sized pebbles or rocks.
The grinding area can occur on one or both end surfaces.
Millstones are movable large flat slabs with one or two long
shallow grooves worn through the process of abrasion. Such
artefacts can have flaked margins.
Amorphous grindstones are expedient, unmodified slabs/
blocks with flat and poorly developed ground or abraded
patches on one or sometimes more face(s). The ground
surfaces may be smooth, but generally lack use-polish and do
not form well defined and discrete surfaces.

OTHER ARTEFACTS
Manuports are defined as any natural unmodified object that has been transported and deposited by Aboriginal peoples. Hammer stones are pieces of
rock, usually round or ovoid cobbles, used as percussors to strike flakes
from a core. They commonly develop evidence of this use in the form of
pitting and abrasion.

ATTRIBUTES USED IN THE ANALYSIS
Site name, sample square, type and raw material were noted for all stone
artefacts recorded in the field.
Length, width and thickness were recorded in millimetres for all artefacts recorded in the field.
For complete flakes, these were measured as follows:
Length: the distance along the percussion axis from the ring crack to
the distal margin (Andrefsky 2005, Figure 5.8a).
Width: the distance between the lateral margins measured at right angles
to the percussion axis half way between the ring crack and distal margin
(Andrefsky 2005, Figure 5.9b).
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Thickness: the maximum distance between the ventral and dorsal surface of the flake half way between the ring crack and the distal margin
(Andrefsky 2005, Figure 5.9g).
Flake fragments and debris cannot be oriented in relation to the percussion axis. For these artefacts, length was measured as the maximum
dimension, with width at right angles to length and thickness at right angles
to both length and width. Both width and thickness were measured at the
mid-point of the artefact.
For cores, these were measured as follows (Holdaway and Stern 2004,
Figure 5.10.1, Method 2):
•
•
•

Length: the maximum dimension of the core oriented along
the axis of the longest scar.
Width: the maximum dimension perpendicular to length
along the face containing the longest scar.
Thickness: measured at right angles to width.

For all flakes with platforms, width and thickness were measured in
millimetres as follows (Holdaway and Stern 2004, Figure 3.16.1):
•
•

Platform width: the distance along the striking platform from
one lateral margin to the other.
Platform thickness: the distance across the striking platform
from the centre of the ring crack to the dorsal surface.

Additional attributes recorded for all flakes were:
•

Type of platform. Five platform types were recognised.
– Cortical. Unmodified original surface, or cortex, of the
source rock.
– Plain. Plain non-cortical surface resulting from a previous
flake scar or a heat-fracture scar.
– Faceted. Surface has evidence of two or more previous
flake scars.
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•

•
•

•

– Focal. Platform with a very small surface area compared to
the width and thickness of the flake.
– Crushed. Platform that has been damaged, usually
forming a ridge, but where the point of impact can still be
identified.
Cortex type. Cortex is the outer layer forming the original
rock surface resulting from natural processes of chemical
or mechanical weathering (Andrefsky 2005, 103; Holdaway
and Stern 2004, 26). Two types were recognised in the study
area: riverine and terrestrial. Riverine cortex results from
mechanical weathering caused by rolling and tumbling in a
creek or river. Terrestrial cortex results from the chemical
weathering of rocks exposed on the surface.
Estimated proportion of the dorsal surface with cortex.
Overhang removal: presence or absence. Overhang removal
is indicated by the presence of small scars on the dorsal edge
of the platform and running onto the dorsal surface of a flake.
These are initiated from the core platform and produced
before removal of the flake during platform preparation
(Hiscock 1986, 49; Holdaway and Stern 2004, 143–4).
Retouch. Presence or absence of edge modification.

The estimated proportion of the surface area retaining cortex was also
recorded for cores.
The length, width and thickness of all manuports, hammer stones, millstones and mullers were measured. Length was defined as the maximum
dimension; width was the dimension at right angles to length and thickness
was measured at right angles to width. The length and width of individual
grinding surfaces were also measured. The presence of attributes such as
pitting, or abrasion, or other evidence of use or shaping was noted.

APPENDIX 2

PALAEOENVIRONMENT:
NORTH-WEST AUSTRALIA

The following discussion presents a broad-brush account of
north-west Australia’s palaeoenvironments from about 100,000 years ago,
by which time the last glacial period was well underway. This area by and
large encompasses the Great Sandy Desert, the Kimberley, the inland Pilbara, and the Pilbara coast and plains to Shark Bay (Figure A2.1). This
background analysis is intended to set the scene for the modelled Late
Pleistocene and Holocene environments developed for the Fortescue Marsh
area, which appears in Chapter 3.
Environmental reconstructions pertaining to the earliest times rely
solely on one source: a pollen core (GC17) taken from the Pilbara continental shelf about 60 km west of Cape Range Peninsula (van der Kaars and
De Deckker 2002; van der Kaars, De Deckker and Gingele 2006). These
data mostly pertain to the area around the north-west Pilbara coast. Van
der Kaars (1991) is important as a comprehensive coverage of the vegetation
likely to have been present across the continental shelf during the period
of low sea levels.
A brief, general comment about the Pilbara as a biogeographic refugium is warranted at this juncture. This region is generally recognised as
a globally significant area of high, long-term species diversification that
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Figure A2.1: North-west Australia, showing places mentioned in the text. 1.
Black Springs. 2. Carpenters Gap. 3. Lake Gregory. 4. GC17 pollen core.

has a long history as an environmental refugium (Pepper, Doughty and
Keogh 2013 and references cited therein). For more than 20 years Australian
archaeologists (e.g. Smith 2013; Veth 1989; Williams 2013) have advanced
this theme when postulating how Aboriginal peoples adapted to extreme
conditions during the Last Glacial Maximum. While, this matter will not
be rehearsed further here, readers need to keep this special environmental
circumstance in mind.

100,000 YEARS AGO
At about 100,000 years ago the north-west Pilbara coast area was humid
and experienced high annual rainfall (300–400 mm). A summer monsoon
was a prominent feature of the climate, producing from 95–355 mm of
precipitation. The average winter rainfall (115 mm), was about 30% higher
than today. Maximum and minimum temperatures were 29 °C and 18 °C,
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respectively. Open eucalypt forests and woodlands, similar to vegetation
patterns in the Kimberley today, appeared in north-west Pilbara coastal
areas. Palms and ferns were also present, but limited to specific habitats.
Lake Gregory, situated well inland within the Great Sandy Desert dune
fields, expanded at this time to about 1500–2000 km2 (Bowler, Wyrwoll and
Lu 2001). Major rainfall events in the lake’s catchment, which extended into
the eastern Kimberley, were frequent and quite substantial. The resulting
groundwater recharge in the Lake Gregory region would have been significant.

80,000 YEARS AGO
The continental shelf became exposed to varying distances offshore from
about 80,000 years ago. Sea levels continued to become lower until they
began rising again some 70,000 years later (Reeves et al. 2008). The lowering of sea levels and exposure of the continental shelf during the Late
Pleistocene created a new configuration of the Australian continent. Australia became linked with New Guinea about 70,000 years ago and Tasmania
was joined to the mainland until about 14,000 years ago (Hiscock 2008, 21,
Figure 7.1). Sahul and Greater Australia are the names commonly given to
this continental land mass.
Grassland (Cyperaceae, Asteraceae, Gramineae) and eucalypt communities colonised the exposed shelf area off the present-day northern Pilbara
coast (van der Kaars 1991). Lowland tropical forests occupied developing
coastal areas, and fringe vegetation, mangroves and chenopod salt marsh
species, existed but with a restricted distribution. The annual rainfall probably varied from 500 to 1000 mm.
The climate near the north-west Pilbara coast was less humid than
before. Mean annual rainfall probably decreased by about 20% and the
contribution from summer monsoons decreased by about a third. Temperature patterns remained mostly unchanged. There was a noticeable increase
in Callitris (Cypress Pine), herbaceous groundcover and broadleaf grasses.
Palms and ferns persisted in some areas.
Inland areas near Lake Gregory began experiencing dune-building
activities sometime about 70,000 years ago, and the lake appears to have
become dry (Bowler, Wyrwoll and Lu 2001).
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65,000 YEARS AGO
Eucalypt forests still vegetated parts of the exposed shelf; however, grasslands began to expand and became the dominant vegetation community
across the area. A lowland tropical forest still occupied emerging areas, and
mangrove and chenopod salt marshes became the dominant fringing vegetation 65,000–53,000 years ago.
The pollen record from GC17 experienced an inexplicable hiatus
64,000–46,000 years ago. As well, no other palaeoenvironmental records
are directly sourced for this period from other areas in north-west Australia. The most dramatic changes to the palaeoenvironment during this time
were further receding of sea levels sufficient to expose the Arafura Plain
that separated Australia and New Guinea. The Torres Strait also became
dry land for a brief time (Reeves et al. 2008, Figure 10).
Palaeoenvironmental information from the GC17 core picks up again
at about 45,000 years ago and continues to the present. Information from
other sources in the area generally becomes plentiful. Significantly, this is
the time marking the onset of human occupation of north-west Australia.
Environmental reconstructions presented below for more recent periods
also draw on Reeves, Barrows et al. (2013) and Reeves, Bostock et al. (2013).
These works are based on multi-sourced climatic data now available and
are among the most informed and thorough contemporary reviews available. In particular, they form a comprehensive treatment of environmental
change in tropical Australasia over the last 35,000 years. The timeframes
referred to in these works and the Holocene subdivisions defined in Walker
et al. (2012) are used as a rough guide for bracketing discussions that follow.

45,000 YEARS AGO
A transition to drier conditions occurred near the north-west Pilbara coast
46,000–40,000 years ago. Although annual precipitation in the area was
much the same as at 65,000 years ago, the contributions of summer and winter rainfall were quite different. Summer precipitation totals almost halved
on average to 65 mm. This represents the failure of summer monsoons, a
pattern that persisted for roughly the next 30,000 years. Winter rainfall, on
the other hand, roughly doubled and ranged from 85 to 217 mm. Humid
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conditions continued, albeit to a lesser degree. Annual temperature patterns
remained cool with the coldest time being from 43,000–39,000 years ago,
when the lowest temperatures during the last 100,000 years became a regular
occurrence. Vegetation patterns changed significantly. Open eucalypt woodlands were replaced by a mixed eucalypt and Gyrostemon shrubland, with
an understorey of broadleaf grasses and herbaceous groundcover. Palms
and ferns disappeared by this time.
Plant remains dating to around 40,000 years ago recovered from the
Carpenter’s Gap archaeology site in the Kimberley indicate this area was
covered with grasslands similar to those in the area today (Wallis 2001).
Fruit trees, Terminalia sp. and Ampelocissus acetose, and Cyperaceae sedges
are also reported for the site (McConnell and O’Connor 1997). The occurrence of palm plant remains signals greater water availability and, probably,
wet climatic conditions (see also Frawley and O’Connor 2010).

35,000 YEARS AGO
Sea levels dropped further to about 130 m below those today creating a
broad coastal plain. By roughly 35,000 years ago the tropical lowland forest
and eucalypt woodlands across the Sahul coastal plain began to diminish.
Grassland communities began expanding across large parts of the exposed
plain (van der Kaars 1991). The summer monsoon regime continued to fail,
and the period from about 32,000–20,000 years ago marks the driest time
during the last 100,000 years.
Climatic conditions in the north-west Pilbara coast continued to deteriorate and drier conditions set in about 32,000 years ago. Summer and
winter rainfall decreased by about 20%. The occurrence of eucalypts, as well
as other trees and shrubs, declined and herbaceous groundcover increased.
Afterwards, until about 20,000 years ago, the vegetation of the north-west
coastal areas resembled that found in the arid areas of the Pilbara today.
Herb communities, daisies, grasses and salt-tolerant low shrubs or herbs,
were common. Gyrostemon with some eucalypts persisted in the small tree
and shrub layer (Williams et al. 2009), and was later largely replaced by
Callitris. Hesse, Magee and van der Kaars (2004) postulate that the herbaceous vegetation along the north-west Pilbara coast contributed to reducing
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dust plumes more than at other times, but in the Exmouth Gulf linear
dunes developed from about the start of this period (Wyrwoll, Kendrick
and Long 1993).
The Kimberley area became cooler and drier than during the previous
period, and the area was vegetated with arid to semi-arid trees and grasses
(e.g. Panicum sp.). Pockets of economically important fruiting trees (e.g.
Terminalia spp.) were present, albeit probably restricted to moister vine
thickets and gorges, where there were high seasonal water flows (Frawley
and O’Connor 2010, 317). Around 33,000 years ago the Kimberley grasslands were less diverse, signalling a decrease in temperatures and rainfall
(Wallis 2001).
Dune mobility in north-west Australia commenced about this time
(Hesse, Magee and van der Kaars 2004). Linear desert dunes near Derby
date between 32,000 and 10,000 years ago. Evidence from an offshore pollen core suggests substantial dune fields, comprising dust transported from
the Great Sandy Desert, covered much of the exposed continental shelf
for distances upwards of 1300 km north-west of the present-day stretch of
coast from near Port Headland and the Kimberley, mostly in the area north
of 18 °S latitude (Hesse, Magee and van der Kaars 2004, Figure 2). Dune
building at Lake Gregory peaked 30,000–18,000 years ago.

25,000 YEARS AGO
The period from 25,000–15,000 years ago was the second coldest time
during the last 100,000 years. The time referred to as the Last Glacial Maximum (LGM) is commonly dated to 22,000–18,000 years ago (Reeves,
Barrows et al. 2013).
The tropical lowland forest and eucalypt woodlands diminished on
the Sahul coastal plain, and grasses (e.g. Gramineae) and casuarina, which
previously were a minor component of the woodlands, expanded to reach
their maximum extent about 19,000–17,000 years ago (van der Kaars
1991). Windy conditions persisted throughout north-west Australia, and
Great Sandy Desert dust plumes continued to support dune development
in some areas of the exposed continental shelf (Hesse, Magee and van der
Kaars 2004).
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The vegetation near the North-west Cape remained open from 20,000–
14,000 years ago and probably resembled that found on the Pilbara coastal
plains today. The composition of vegetation communities, however, fluctuated markedly during this period. There were reductions in the occurrence
of Callitris and daisies. Grasses, aquatic vegetation, trees and shrubs briefly
increased before notably weakening. Chenopods, succulent herbs and low
shrubs decreased. This pattern is thought to be indicative of rapid climatic change, a view in part supported by the rise and fall of sea surface
temperatures (van der Kaars and De Deckker 2002). Dust sourced to the
Gascoyne coastal plain was deposited in the North-west Cape area 24,000–
16,000 years ago (Hesse and Tanish 2003). Rainfall varied between 160 and
410 mm, averaging about 305 mm. Summer rainfall improved, averaging
about 95 mm, and winter precipitation was in the order of 105 mm, roughly
20% higher than that today. Both high and low temperatures differed from
the previous period by only a few degrees, mean values 31 and 17 °C, respectively, roughly the same as those today.
The Kimberley too experienced an arid phase about 25,000 years
ago. Chenopodiaceae, Amaranthaceae, Cyperaceae and perennial grasses
(e.g. Triodia spp.) formed key components of the vegetation community
(McConnell and O’Connor 1997). Around 18,000 years ago, the Kimberley, while remaining cool, experienced improved annual rainfall, averaging
250–500 mm (van der Kaars 1991). Grassland-shrubland vegetation communities shifted south and covered the area.

15,000 YEARS AGO
Climatic conditions began improving around 15,000–13,000 years ago,
mostly as a result of the renewal of summer monsoons, which likely occurred
in the north-west coastal Pilbara coast at this time (De Dekker, Barrows
and Rogers 2014; Ishiwa et al. 2019; Kuhnt et al. 2015). This is attributed to
rising sea levels, sea surface temperatures increasing by about 25% and the
southward shift of the Intertropical Convergence Zone. Once the sea began
to flood the continental shelf, grasslands gave way to extensive mangroves
stands appearing on the newly developed mudflats. Chenopod communities vegetated tidal salt marshes. By 10,000 years ago eucalypt woodlands
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recolonised areas closer to the present-day coast and lowland tropical forest occupied the banks of some waterways. Rainfall at this time was in the
order of 500 mm per annum (van der Kaars 1991).
After 14,000 years ago, the climate of the north-west Pilbara coast experienced a marked upsurge in humidity. Average annual rainfall increased
significantly and peaked at about 400 mm. Winter precipitation, in particular, was well above 100 mm. As a result, rain water run-off and groundwater
accumulation increased and was sustained for long periods of time. Cyperaceae became considerably more abundant within the region’s dryland shrub
vegetation (Williams et al. 2009). Mangrove communities rapidly increased
during two phases as sea levels rose, but then quickly declined once current sea levels were established. Saline mudflat species occupied this habitat
afterward (Crowley 1996). Grasses and aquatic plants also expanded and
open vegetation communities, comparable to those seen today on the Pilbara coastal plains, began appearing in the region.
Evidence from core U1461 dating from 11,500 and 8500 years ago
demonstrates greater terrigenous sediments arriving on the current-day
continental shelf (Ishiwa et al. 2019). This is attributed to the intensification of the summer monsoons and the concomitant increased erosion of
the inland areas along the De Grey and Fortescue rivers.
In the Kimberley, the Late Pleistocene shrub and grasslands environment
changed sometime just prior to 10,000 years ago (Frawley and O’Connor 2010), and vegetation communities common today began appearing.
Among these, vine-thicket species (Celtis philippensis and Trema tomentosa)
were present, thus indicating wetter environmental conditions. Boab and
several species of fruiting trees (e.g. Vitex glabrata and Terminalia spp.), as
well as sedges (Cyperaceae), occurred in the area. These changes are commonly attributed to the commencement of intense monsoon periods and
these conditions continued to about the mid-Holocene. The establishment
of the perennial Lake Mulan in the southern Kimberley is attributed to
weather patterns during this period (Fitzsimmons et al. 2013).
Lake Gregory experienced another period of high-water conditions starting about 14,000 years ago, which is interpreted as support for resurgence
of summer monsoon conditions (Hesse, Magee and van der Kaars 2004).
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8000 YEARS AGO
Rainfall along the north-west Pilbara coast peaked between 8500 and 7000
years ago. This was followed by a general decline in annual precipitation
and the progressive establishment of arid conditions by around 5000 years
ago. Grasslands expanded and aquatic species became more prevalent, while
Callitris began to decrease. Average annual rainfall was about 400 mm, with
a range of 285–590 mm. Summer rainfall varied between 70–265 mm (average 140 mm), which was higher than at any time since around 80,000 years
ago. Winter rainfall continued to decline with annual ranging between 0
and 170 mm (80 mm average). Mean annual temperatures peaked about
8,000 years ago, by which time maximum and minimum temperatures were
31 °C and 18 °C, respectively.
Hesse, Magee and van der Kaars (2004) noted that windier conditions
returned to the north Pilbara coast about 5500 years ago, and coastal dune
fields became active. Aeolian activities on the Gascoyne Plain likely were
greatest during this time, peaking about 6000 years ago.
Lake Gregory levels continued rising and peaked about 6000 years ago
(Fitzsimmons et al. 2013). This trend reversed around 5000 years ago and
afterward the lake became increasingly ephemeral and progressively dried
out with the weakening of the summer monsoon (Wyrwoll and Miller 2001).

5000 YEARS AGO
The climate of north-west Australia remained humid until around 4000
years ago, after which time drier conditions became well-established.
Increased variability in the climate during this time presumably indicates
the continuing lowering of sea surface temperatures and the onset of the El
Niño Southern Oscillation (ENSO) (Reeves, Bostock et al. 2013). The contribution of ENSO to Pilbara rainfall patterns remains a matter of debate
(O’Donnell et al. 2015; Williams et al. 2010).
Following stabilisation of sea levels, the environment along the north-
west Pilbara coast began changing towards its present state. The decline of
grasses (Gramineae) and aquatic vegetation communities, along with the
upsurge of chenopod and amaranths, signalled an increase in arid conditions
in the region. An open eucalypt shrubland also became well-established.
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Temperatures moderated slightly from those in the preceding period and
rainfall diminished, presumably as an outcome of declining sea surface
temperatures. Annual falls averaged 380 mm, with a range of 275–551 mm.
Summer rainfall varied between 5 and 160 mm, averaging 80 mm, while
winter precipitation was 70–180 mm, with a mean of 130 mm.
The Kimberley region climate rapidly deteriorated from about 6000 years
ago, as has been documented in the Black Springs pollen core (McGowan
et al. 2012). Although there was a slight improvement with wetter conditions about 4600 years ago, the climate progressively worsened until about
1300 years ago, when wetter conditions returned. Dune fields along the
Kimberley coast and about 100 km inland stabilised about 3000 years ago
(Lees 1992). The climate continued to cool from those conditions present
in the mid-Holocene.

APPENDIX 3

CULTURAL ENVIRONMENT

Detailed anthropological studies of most Pilbara Aboriginal
peoples are, by and large, absent from the vast body of literature about Australian Aboriginal peoples. Early reports (e.g. Clement 1903; Brown 1912;
1913; Yabaroo 1899), more contemporary and quite significant works (e.g.
Brandenstein 1967; 1970a; 1970b; 1973; Tindale 1974) and recent Aboriginal remembrances (Guruma Elders Group et al. 2001; Juluwarlu Aboriginal
Cooperation 2007; Olive 1997) supply key information that assists when
portraying different aspects of the region’s Aboriginal peoples. Most recently,
development associated with mining and exploration projects creates a need
to consult Aboriginal Elders so as to mitigate impact on places of special
significance. This has resulted in a considerable number of anthropological reports, although most are unavailable due to a range of restrictions,
thereby constituting a body of literature commonly described as grey literature. McDonald (2007) and Goode (2009), both of which are referenced
in this study, are representative of this information resource.
The following discussions draw on this material, as well as a scattering of ethnographic observations. In using this information, we frame
the following discussions around two purposes. First, we present most
of what is publicly known about the Nyiyaparli. Second, we develop an
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idea or model about how their social systems and lifeways may have
appeared immediately prior to the influx of Europeans during the early
19th century.

NYIYAPARLI LAND AND PEOPLE
COUNTRY
Nyiyaparli lands (Figure 3.13) extend from the Fortescue Marsh area in
the north-west to the Western Desert near Jigalong in the south-east. The
southern reaches of their country include the Fortescue River headwaters
in the Hamersley Range near Newman.
This synthesis of more contemporary research (Berndt 1959; Brandenstein 1967; Dench 1998; Tindale 1974) differs from the situation presented
during the early years of inland Pilbara settlement. Clement (1903, Figure
1) was among the first authors to name Pilbara groups. He placed the Balgu
in the area roughly attributed to the Nyiyaparli today. Since he traversed the
Balgu’s northern boundary (p. 1), one would surmise his views are credible.
Brown (1912, 143), however, asserted that Clements’ article was ‘unreliable
and contains numerous examples of carelessness and inaccuracy’, though
Brown’s own fieldwork observations were limited to the Pilbara coast and
adjacent areas. Brown also noted (1912, 145), without clear attribution to
source, the Ngadari living near the Fortescue River headwaters, roughly
within contemporary Nyiyaparli territory, and the ‘Bailgu’ in the same territory as Clement shows (1903, 144).
Tindale’s extensive review of the distribution of Australian Aboriginal
groups (1974) marked the first step in resolving the Bailgu–Ngadari (or
Niabali after Tindale 1974, 252) issue. He assigned their territories as:
Bailgu1 – upper Fortescue River east of Goodiadarrie Hills; north to
the scarp of the Chichester Range and to the Nullagine River divide;
at Roy Hill and east to the headwaters of the Oakover and Davis Rivers. In the late precontact times they were being forced east from the
1 Alternative spellings in historical sources Bailgu, Balgu/Balgu, Paljgu and Pulgoe all
refer to the contemporary Palyku Aboriginal group.
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Fortescue Salt Marsh area by pressure from the Pandjima. They are
still known to western people as the Mangguldulkara or ‘Marsh People.’ Former presence of the Bailgu farther west is indicated by their
continued possession of a cave store for very large ceremonial boards in
the Wodgina Hills at a place called Tambira [Tambourah] … The Bailgu
are closely related to the Niabali and now mix freely with them. (p. 239)
Niabali – Headwaters of the Oakover and Davis rivers above their
junction; middle waters of the Fortescue River; northwest to Roy
Hill; on the Weedi [Weeli] Wolli Creek north of the Ophthalmia
Range; east to Talawanna. About 1980 pressure by Kartudjara forced
the Niabali to retreat from the northern vicinity of Savory Creek to a
boundary on the headwaters of the Jiggalong Creek. (p. 252)

Importantly, Tindale raised the matter of the relatedness between the
two groups. Brandenstein’s 1964 Pilbara fieldwork among the ‘Njijapali’
found that Paljgu speak the Nyiyaparli language (1967, 2). Therefore, early
records of Pulgoe or Balgu/Bailgu territory likely pertained to a distinct
group of Nyiyaparli speakers who commonly lived in the northern reaches
of Nyiyaparli country.
Later discussions about Nyiyaparli territory (e.g. Berndt 1959) often
locate the group at various locations within their territory. These studies
mark a time when group displacement and a reduction of group population
had had a notable impact on the group. Prolonged contact with the European community, as well as Aboriginal population movements within and
into the Pilbara region, produced a distinctly different map of Aboriginal
groups than the one that might have been drawn 150–200 years before.

LANGUAGE
Assigning the Nyiyaparli language to a particular linguistic tradition is a
controversial issue (e.g. Dench 1998; O’Grady and Laughren 1997). There is
general agreement that the Palyku peoples living immediately to the north
speak the same dialect. Moreover, Nyiyaparli is strongly linked with, if not
in fact a part of, the Pilbara’s Ngayarda language group (Dixon 2002, xxvii,
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Map 0.1; O’Grady 1966, 74). Nyiyaparli also shares some affinity with the
Wati groups living in the Western Desert (Brandenstein 1967, 2; Geytenbeek and Wanga Maya linguists, n.d.).

MYTHOLOGY AND CEREMONY
For the Nyiyaparli all aspects of their life emanate from Kukutpa (the
Dreamtime), when the ancestors shaped the land and brought forth life
during their travels (McDonald and Coldrick in press; Nyiyaparli Community, Bird and McDonald 2015, 4; Stanner 2011). The ancestors also laid
down Mangun (Law) so that people understood how country came about
and what rules they must follow to protect the land.
Nyiyaparli country abounds with places belonging to Kukutpa. The
Fortescue Marsh (Martuyitha) and adjacent areas contain numerous places
holding special significance for the Nyiyaparli people. Brandenstein (1973)
lists many of these, which were re-identified during anthropological consultations associated with Fortescue Minerals Group development of the
Chichester Range (Goode 2009; McDonald 2007).
The Marsh, the Fortescue River and its tributaries form a life-giving
force sustaining the natural environment, for which the Nyiyaparli hold
prime responsibility. One senior informant commented: ‘The Marsh is very
important to the Nyiyaparli people, it is central to our culture and its survival’ (Goode 2009, 18).
Moreover, the Marsh has mythological significance to the Nyiyaparli
with several places nearby and within it being named in Kukutpa stories.
The Marsh’s creation myth, as it was told to Goode, began when
yurtupa [snake] come across the Dingo sing out at the side of the river.
All the sea water went back and just left the salt what’s in the Marsh
now. … [and] yurtupa turned to stone … The story comes from past
Newman and comes right through the Marsh; it follows the water but
is about the land as well. (ibid.)

A mythological songline follows the northern shore of the Marsh and is
marked by several freshwater pools, yinta, found there. In traditional times,
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young men undergoing initiation camped at these places where elders taught
them stories about Nyiyaparli country (ibid., 36). Also, the songs sung at
the waterholes form a part of rain-making ceremonies for the renewal of
Nyiyaparli territory. These include Ngawarnkuranha, Karntama, Jitumpulpa,
Nguwarna and Mirrlimpirrinha. The last named is the most significant yinta
belonging to the song cycle, and the place from which Warlu, the rainbow
serpent, travelled underground to and from Millstream.
Several creek systems draining the southern flanks of the Chichester
Range have special, albeit unspecified, significance to the Nyiyaparli (de
Gand 2009, 21–24, as cited in Goode 2009, 43). Nine were identified during
Goode’s fieldwork (2009, Table 1). Karntama and Kakutungutantu creeks
are regarded most highly by the Nyiyaparli (ibid., 43).
Numerous ceremonial sites are recorded for the region (Brandenstein
1972; Green 2004, as cited in Goode 2009, 13; Palmer 1977) including Djiwirdi, Karntama, Jubugany and Mankarlyirrkurra. Djiwirdi is an increase
site for fish, Karntama for food resources in general and Jubugany for rain.
Mankarlyirrkurra is a law ground for Nyiyaparli, Banjima and Palyku
and a place of special importance for the eastern Pilbara region. Brandenstein (1972, 228) described it as:
a sacred precinct of about 80 square kilometres which was used until
recently as an initiation centre. The whole area consists of a high plateau [with] many cliffs and rock noses jagging out into it from all sides
[sic] 10 had been chosen to represent the 10 ‘nations’ which form a
ritual alliance still adhered to in their [sic] north-west.2 … The sacred
place was used to teach the young initiands the tribal and ‘national’
geography and history

Recent studies also confirm Mankarlyirrkurra as a focal point for significant Kukutpa Tracks, as well as special places for men and for women.2

NEIGHBOURS
Three groups, in the main, bordered Nyiyaparli lands around the time of first
2 E. McDonald, personal communication, 2016.
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European contact. The Palyku, who speak Nyiyaparli, occupied the acacia
shrub steppe country to the north. This area included the northern flanks of
the Chichester Ranges from the headwaters of the Yule, Shaw and Coongan
rivers to Nullagine and on to the Oakover River in the Mount Divide area.
The Banjima peoples, whose language bears close similarities with
Nyiyaparli (Dench 1996; O’Grady 1966), mostly inhabited the Hamersley Range tablelands and gorges between Tom Price and the Weeli Wolli
Creek. These areas are vegetated with mulga woodlands in the valleys and
eucalypt and spinifex steppe elsewhere. Their lands also included parts
of Fortescue Marsh and the Fortescue River valley, immediately to the
west of the Nyiyaparli. The Banjima shared initiation ceremonies with
the Nyiyaparli, as well as maintaining close relations with the Guruma,
who inhabited the Hamersley Range to the west (Guruma Elders Group
et al. 2001, 6–7, 24).
Western Desert peoples, in particular the Martu, inhabit areas of the
Western Desert in the vicinity of Lake Disappointment near the Nyiyaparli’s
eastern boundary (Tonkinson 1978, 8, Map 2). The region largely consists of
sand hills vegetated with spinifex grass steppe broken by tree steppe (Acacia
spp. and spinifex) in the swales. As mentioned above, there are differences
of opinion about the relatedness of Nyiyaparli and Wati, the language spoken by Western Desert peoples. Nevertheless, there must be some degree of
mutual intelligibility because the Nyiyaparli claim their language is closely
related to that of the Western Desert groups (Geytenbeek and Wangka Maya
Linguists n.d.).

ABORIGINAL CULTURE IN THE INLAND
PILBARA AND WESTERN DESERT
Neighbouring groups are, by and large, better documented than the Nyiyaparli. The Western Desert Martu peoples, in particular, have been carefully
studied. Their social systems (Berndt 1959; Tonkinson 1978, 43–60) share
much in common with the groups living in the Pilbara (Dench 1987;
Tonkinson 1978, fn. 3 p. 45), and the Martu subsistence patterns (e.g. R.B.
Bird and D.W. Bird 2008; Codding 2011; Walsh 2008) are well-understood.
Therefore, together the documentary evidence describing neighbouring
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groups, when combined with key anthropological studies and other cultural
documentation of Pilbara Aboriginal peoples, provides a good foundation
from which to create a model of traditional Nyiyaparli culture.

SOCIAL SYSTEM
The Nyiyaparli lived in several local groups, and spoke a dialect of the language shared among peoples living across a vast region extending from
the Pilbara coast into the Little Sandy Desert. These peoples maintained
communal totemic sites that comprised elements of a far-reaching ritual
landscape.
Kinship formed the framework for virtually all interpersonal relationships and was based on the father’s line (patrifiliation). There was a strong
desire for children to be born near a sacred site or a group of these sites with
which their father was closely associated (e.g. Berndt 1959). Boys inherited responsibility to look after these sites and maintain totemic affiliation
with them. They would also retain access to the resources found within
their father’s estate. So, a considerable portion of their lives would have
usually been spent in and around their father’s estate. Young girls moved to
their husband’s country after they were married and access to their father’s
country was often impractical.
It is important to note that, in the Nyiyaparli kinship system, siblings
and cousins (mother’s sisters’ children and father’s brothers’ children) of
the same sex referred to each other as brother and sister. This network of
relations extended well beyond the area in which one lived.
The Nyiyaparli had another set of practices as a part of their social system. This was a complex arrangement of intergenerational cohorts now
referred to as sections by anthropologists (e.g. Radcliffe-Brown 1930). These
were called Banaka (‘A’), Karimera (‘B’), Burung (‘C’) and Palyeri (‘D’). At
birth, each child was assigned to one of these ‘skin’ groups; this was related
to their mother’s skin group following a prescribed procedure.
These sections, or skin groups, were important to the Nyiyaparli in
three regards. First, they were referred to when different local (estate)
groups came together for important purposes (Tonkinson 1978, Figures
3–5). When the Nyiyaparli joined other groups at large encampments,
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members of sections A and C versus B and D (Nyiyaparli ‘patrimoiety
groupings’) would be isolated from one another. Nyiyaparli gift exchange
was also structured according to this social alignment. When the people
came together for most important rituals a different configuration –
A and B versus C and D (‘generational’ groupings) – was used. These occasions included secret men’s business, ritual performances related to the
Dreaming, promotion of solidarity among members of the dialect group,
and corroboree dances. Significant events such as initiation and mourning brought groups together in a modified version of generation sections.
Second, section groupings were important in daily life. Individuals were
commonly referred to by their section name, rather than by their personal
names that were often secret. When visiting a camp belonging to a different
estate a person would refer to themselves by their section name. This convention allowed people at the camp to readily know with whom the visitor
was likely related. This, in turn, helped to sustain good relations among
people. This was essential to eliminating distrust and maintaining strict
social conventions imposed by rules within the Nyiyaparli kinship system.
These, for example, included making it clear those men or women with
whom marriage was impossible and those people who must be avoided,
such as one’s mother-in-law and other relations.
Finally, the section system created a network of relationships across a
wide territory extending well beyond a group’s domain. For the Nyiyaparli this encompassed many Pilbara Aboriginal peoples (Brown 1913) and
others living in parts of the Western Desert (Dench 1987; Tonkinson 1978,
45 fn. 3, 55–56).

SETTLEMENT PATTERNS
The Nyiyaparli lived in several small bands scattered across their country,
and usually focused around prominent waterholes. Each band consisted of
six to 30 people belonging to one or more related families (e.g. Peterson
1983; Radcliffe-Brown 1930; Tonkinson 1978, 53). The married women in
the group were commonly born and raised elsewhere, often among distant
groups who commonly spoke different dialects or even a different language.
A senior male elder led the group, and was patrilineally related to
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most men and unmarried women in the group. The core group area, commonly referred to as an estate by anthropologists (e.g. Stanner 1965),
included several waterholes, of which at least one was named and well
known outside the estate. Totemic sites were also found in the area and
initiated men living on the estate regularly conducted prescribed rituals
to maintain these sites. Other people would spend short periods at estate
camps. Young men often visited while stopping over at key ritual sites
nearby, mostly before or after their initiation ceremonies. For the Nyiyaparli, estates would have been the heartland of each of its kinship groups,
who felt strong feelings of belonging and ritual attachment to their estate
(e.g. Tonkinson 1978, 50).
The Nyiyaparli also accessed tracts of land adjacent to their estate.
This area, termed a group’s range (e.g. Stanner 1965), was a vital extension
to a group’s resource procurement strategies. Other estate groups living
nearby would likely share this country, which was valuable when the key
resources in a particular estate became depleted or when severe climatic
conditions prevailed.
Aggregation sites were another type of settlement. Seasonal factors
often produced conditions where there was an abundance of food and
water. The flooding of the Fortescue Marsh and the arrival of vast numbers of waterbirds is a case in point. Large numbers of Nyiyaparli and
their neighbours came together at these times for rituals and other ceremonial activities. When speaking about people living in the Western
Desert, Berndt (1959, 103–4, fn. 79), for example, estimated that upwards
of possibly 250–300 came together under such favourable economic circumstances. People would congregate at aggregation sites, such as the
regional law ground Mankarlyirrkurra near the Fortescue Marsh for as
long as social relations remained generally friendly and environmental
conditions permitted. Male initiation and other men’s rituals (e.g. celebration of Dreamtime events associated with the area) often required a
large number of participants and were, therefore, common occurrences
at these gatherings. Intergroup gift exchange, celebrations and dancing
were also important activities.
The settlement pattern followed by the Nyiyaparli and members of
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their social network was therefore very fluid. Contrary to what one would
interpret from Tindale’s work (1974), there was no prescribed or bounded
territory where a group enforced restrictions, as opposed to granting access
to economic resources. Moreover, the Nyiyaparli and their neighbours were
joined, as was the case with many Aboriginal groups (e.g. Stanner 1965, 11)
in a network of interdependence through kinship, marriage, friendship,
trade, Dreaming narrative and ritual.

PLANT AND ASSOCIATED INSECT FOOD RESOURCES
The Nyiyaparli probably exploited a wide range of plant resources (marta)
across several environmental zones across their entire country; a complete
review is beyond the scope of this study. Therefore, this discussion concentrates on those vegetation communities found in the study area (Figure 3.9).
Tables 3.2 and 3.3 present information about the occurrence of major
economic plants found in the study area, as well as their distribution
across the primary landforms. While there appears to have been abundant
resources, a different picture appears when analysing vegetation quadrat
records made during recent environmental impact analyses (FMG 2013,
Appendix F and G). These show that only three economic plants – Acacia
aneura, Eucalyptus victrix and Ipomea muelleri – account for at least 10%
of the natural vegetation cover noted in the areas sampled. Therefore, key
economic resources are on the whole relatively scarce across the area, and
where they occur they are very patchy.
Acacia species make up the dominant source of plant and associated
insect food in the area (Table 3.2). Acacia seeds were probably among the
primary sources for starch; they are ready for harvest late spring/early summer (see https://www.ausbushfoods.com/map/resources/seed.htm). It may
be the case that seeds from all the eight acacia species were not exploited for
starch (e.g. O’Connell and Hawkes 1984). Nevertheless, we may be relatively
certain that Acacia aneura (mulga – wirrntamarra) seeds would have been
among the important Nyiyaparli foods in the past. They are widely reported
as a food source, and mulga occurs in abundance across more than 50% of
the study area, along creek lines in the hills and plains, as well as covering
much of the plains (Table 3.3).
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Ipomea muelleri is another plant food common in the study area, and is
found along creeks and across the adjacent plains. Pilbara Aboriginal peoples
and members of nearby Western Desert groups collected tubers from I. colobra and I. costata to roast in the fire (Bindon 1998, 160–61; Cane 1987; Hayes
and Hayes 2007, 18–19; Walsh 2008, Table 5.4). Crawford (1982, 93) reports
that I. muelleri tubers were similarly used in the Kimberley region. Therefore, it seems likely that Ipomea probably was an important source of starch.
Triodia (spinifex) seeds were also sometimes used as a starch resource
food in the Pilbara and become ripe in spring. Pittman (2010, 112) suggests
that not all Triodia species were exploited for food. As well, the occurrence
of different species in the study area is poorly understood, and the extent to
which the Nyiyaparli may have exploited this resource is uncertain.
Honey (jantaaru), gum and lerp (waranu) were supplementary foods
found across much of the study area (Table 3.3). Eucalypts, especially E.
victrix, are a major source for these delicacies growing and they commonly
grow along creeks in the hills.
Several other important plant foods are found at the Marsh. Species
with edible roots, such as the bush onion (Cyperus bulbosus), are plentiful.
Typha domingensis is also found near waterholes along the Marsh’s northern
shore.3 If present in sufficient quantity, Typha would have been among the
staple food resources for the Nyiyaparli (Young and Vitenbergs 2007, 137).

ANIMAL RESOURCES
A wide range of animal species are available in the study area (Table A3.1).
The hills and ranges were important Nyiyaparli hunting areas. Euro (jartunmarra), spectacled wallaby and northern quoll were among the most
sought after game animals. Fire drives were used to concentrate euros at
localities where they could be easily dispatched (e.g. Durlacher 2013, 18).
They probably also used fire when hunting lizard as did the Martu, their
neighbours to the west (e.g. Bird et al. 2013). The Nyiyaparli hunted other
game, such as emu, quail and cockatoo, by means of blinds, traps and lures
(e.g. Clement 1903; Durlacher 2013, 77).
3 A. Markey personal communication, October 2014.
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Fishing in the vicinity of the study area was restricted to times when
flood waters covered parts of the Marsh and fish migrated to these waters.
Fish (mirrumayi) were commonly found among the pools along the Fortescue River further upstream. Netting fish was common, as was the use of
fish poison, Tribulosus suberosus (Guruma Elders Group et al. 2001, 105;
Young and Vitenbergs 2007, 98) to stun fish, which were scooped up from
the water (e.g. Clements 1903).

MATERIAL CULTURE
Plants suitable for the production of the Nyiyaparli’s primary wooden tools
occurred across much of the area. The mulga woodlands on the plains were
the best sources for the necessary raw materials (Table 3.2) for the manufacture of different types of spears, spear throwers, boomerangs, clubs, shields,
digging sticks and musical instruments. Ceremonial boards (Tindale 1974,
289) and message sticks (Durlacher 2013, 10) were also among the other
important wooden items in the inventory of wooden material culture. Eucalypts, which commonly grow along watercourses in the hills, are the source
of wood to manufacture yandi (long, shallow containers) used as carrying
dishes and for winnowing seeds.
Spinifex fibre was collected from the hummock grasslands covering the
ranges and used to produce cord for general use and for making bags, as well
as nets for fishing and trapping birds (Guruma Elders Group et al. 2001, 96).
The Nyiyaparli also used a variety of flaked stone and ground stone
tools (Clement 1903; Guruma Elders Group et al. 2001, 87–88; Nyiyaparli
Community, Bird and McDonald 2015). Stone scrapers were often hafted
to a spear thrower with spinifex resin. This tool was commonly employed
when carving or shaving wood. Their ground stone tools included whetstones and axes, which were used in the manufacture of boomerangs. There
were two stones used when grinding seed – millstone and top stone. These
were often left in the vicinity of or at campsites, sometimes in close proximity to one another.
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Table A3.1: Christmas Creek and environs: common and important native animals
(Beesley and Prince 2010; Bell et al. 2014; BIOTA 2003; BirdLife 2015; Coffey Environment
2014; Davis et al. 2005; FMG 2010; 2011b; Johnstone et al. 2013; Kendrick 2002).
Scientific name

Common name

Primary habitat – comments

Leiopotherapon unicolor

spangled grunter

Fortescue Marsh; also resides in deep, near
permanent channels during dry periods; breeding
begins with the onset of flooding and continues
during summer

Amniataba percoides

barred grunter

still pools and fast flowing streams; probably enters
the Fortescue during floods

Caimanops amphiboluroides

mulga dragon

mulga woodlands

Carlia munda

shaded-litter rainbow skink

throughout most vegetation communities

Carlia triacantha

desert rainbow skink

throughout most vegetation communities

Ctenotus duricola

Pilbara ctenotus

throughout most vegetation communities

Ctenotus grandis

grand ctenotus

throughout most vegetation communities

Ctenotus aff. helenae

clay-soil ctenotus

mulga woodlands and hummock grasslands

Ctenotus pantherinus

leopard ctenotus

throughout most vegetation communities

Ctenotus saxatilis

stony-soil ctenotus

hummock grasslands, mulga shrublands

Ctenophorus c. caudicinctus

ring-tailed dragon

stony and rocky areas with spinifex understorey

Ctenophorus i. isolepsis

central military dragon

mulga shrubland and woodland; hummock
grassland

Ctenophorus nuchalis

central netted dragon

mulga shrubland and woodland; hummock
grassland

Cyclorana maini

Main’s frog

throughout most vegetation communities

Delma nasuta

sharp-snouted delma

probably throughout most vegetation communities

fish

reptiles and amphibians
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Table A3.1: Continued.
Scientific name

Common name

Primary habitat – comments

reptiles and amphibians (cont.)
Delma pax

peace delma

throughout most vegetation communities

Delma tincta

excitable delma

throughout most vegetation communities

Demansia psammophis
cupreiceps

yellow-faced whipsnake

common in mulga woodlands

Diplodactylus conspicillatus

variable fat-tailed gecko

mulga shrubland and woodland; hummock
grassland

Diplodactylus stenodactylus

pale-faced gecko

throughout most vegetation communities

Egernia striata

night skink

mulga woodlands and hummock grasslands

Furina ornata

orange-napped snake

samphire flats and hummock grasslands

Gehyra variegata

tree dtella

common in mulga woodlands; mulga shrublands

Heteronotia binoei

Bynoe’s prickly gecko

open eucalypt woodlands near waterways

Lerista bipes

North-western slider

throughout most vegetation communities

Lerista muelleri

wood mulch slider

mulga woodlands

Lialis burtonis

Burton’s legless lizard

throughout most vegetation communities

Liasis olivaceus barroni

Pilbara olive python

gorges, caves and waterholes – likely rare nowadays

Limnodynastes spenceri

Spencer’s burrowing frog

primarily open eucalypt woodlands near waterways

Litoria rubella

desert tree frog

primarily open eucalypt woodlands near waterways

Menetia greyii

common dwarf skink

throughout most vegetation communities

Nephrurus levis pilbarensis

smooth knob-tail gecko

hummock grasslands

Proablepharus reginae

spinifex snake-eyed skink

probably throughout most vegetation communities

Ramphotyphlops ammodytes

sand-diving blind snake

probably throughout most vegetation communities

Strophurus wellingtonae

spiny-tailed gecko

throughout most vegetation communities
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Table A3.1: Continued.
Scientific name

Common name

Primary habitat – comments

reptiles and amphibians (cont.)
Tiliqua multifasciata

blue-tongued skink

probably throughout most vegetation communities

Varanus acanthurus

ridge-tailed monitor

probably throughout most vegetation communities

Varanus brevicauda

short-tailed pigmy monitor

hummock grasslands

Varanus gouldii

Gould’s monitor

mulga shrublands

Uperoleia russelli

Russell’s toadlet

primarily open eucalypt woodlands near waterways

Acanthagenys rufogularis

spiny-cheeked honeyeater

mulga woodlands especially near the
Fortescue Marsh

Acanthiza robustirostris

slaty-backed thornbill

mulga woodlands – resident population

Acanthiza uropygialis

chestnut-rumped thornbill

mulga woodlands

Amytornis barbatus

grey grass wren

Fortescue Marsh – perhaps endemic during
seasonal flooding

Anthus novaeseelandiae

Australasian pipit

samphire flats

Ardea modesta

eastern great egret

Fortescue Marsh – large aggregations noted

Ardea novaehollandiae

white-faced heron

Fortescue Marsh – large numbers noted; breeds
at Marsh

Geopelia cuneata

diamond dove

throughout most vegetation communities

Geophaps plumifera

spinifex pigeon

hummock grasslands and plains

Grallina cyanoleuca

magpie lark

mulga woodlands

Haliastur sphenurus

whistling kite

throughout most vegetation communities

Himantopus leucocephalus

white-headed stilt

Fortescue Marsh

Lalage tricolor

white-winged triller

mulga woodlands

birds
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Table A3.1: continued
Scientific name

Common name

Primary habitat – comments

Lichenostomus penicillatus

white-plumed honeyeater

creek lines in most vegetation communities

Lichenostomus virescens

singing honeyeater

samphire habitats; mulga woodlands

Manorina flavigula

yellow-throated miner

throughout most vegetation communities

Malurus lamberti assimilis

variegated fairy-wren

throughout most vegetation communities

Malurus leucopterus

white-winged fairy-wren

throughout most vegetation communities

Melopsittacus undulatus

budgerigar

throughout most vegetation communities

Mirafra javanica

Horsfield’s bushlark

samphire habitats

Neopsephotus bourkii

Bourke’s parrot

mulga woodlands – resident

Nycticorax caledonicus hilli

rufous night heron

Fortescue Marsh

Ocyphaps lophotes

crested pigeon

thought most vegetation communities

Oreoica gutturalis

crested bellbird

thought most vegetation communities

Pachycephala rufiventris

rufous whistler

mulga woodlands

Pelecanus conspicillatus

Australian pelican

Fortescue Marsh – breeds in large numbers at Marsh

Petrochelidon ariel

fairy martin

samphire habitats; hummock grasslands

Phalacrocorax sulcirostris

little black cormorant

Fortescue Marsh – large aggregations at Marsh

Plegadis falcinellus

glossy ibis

Fortescue Marsh – large aggregations at Marsh

Poliocephalus poliocephalus

hoary-headed grebe

Fortescue Marsh – large aggregations at Marsh

Rhipidura leucophrys

willie wagtail

samphire habitats; mulga woodlands

Smicrornis brevirostris

weebill

open eucalypt woodlands near waterways

Sterna hybrida javanica

whiskered tern

flooded samphire flats – large numbers during flooding

birds (cont.)
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Table A3.1: continued
Scientific name

Common name

Primary habitat – comments

Sterna nilotica macrotarsa

Australian gull-billed tern

Fortescue Marsh – present following
widespread flooding

Taeniopygia guttata

zebra finch

thought most vegetation communities

Turnix velox

little button-quail

samphire habitats

Dasycercus blythi

mulgara

hummock grasslands

Dasykaluta rosamondae

little red antechinus

throughout most vegetation communities

Dasyurus hallucatus

northern quoll

rocky escarpments

Lagorchestes conspicillatus

spectacled hare-wallaby

hummock grasslands and mulga shrublands

Leggadina lakedownensis

lakeland downs mouse

range of habitats

Macropus robustus

euro

Chichester Range

Macropus rufus

red kangaroo

typically mulga woodlands

Macrotis lagotis

greater bilby

desert sandplains, hummock grasslands

Ningaui timealeyi

Pilbara ningaui

hummock grasslands; mulga shrublands

Petrogale rothschildi

Rothschild’s rock-wallaby

in suitable habitat within most vegetation
communities

Planigale sp.

planigale

throughout most vegetation communities

Pseudomys chapmani

western pebble-mound
mouse

Stony lower slopes and plains

Pseudomys hermannsburgensis

sandy inland mouse

hummock grasslands

Sminthopsis longicaudata

long-tailed dunnart

flat-topped hills, plateaus, rocky scree slopes

ghost bat

wide range of habitats

birds (cont.)

mammals

bats
Macroderma gigas

APPENDIX 4

QUARRIES, STONE FEATURES
AND MODIFIED TREES

Sites identified during the fieldwork program were classified in
accordance with categories used by the Department of Aboriginal Affairs
in registering sites under the Aboriginal Heritage Act 1972 (WA), as well as
standard practice in compliance archaeology in the region and elsewhere
in Australia (e.g. Burke and Smith 2004, 202ff.). The following site types
typical of the inland Pilbara occur in the study area: surface artefact scatter,
reduction area, quarry, rockshelter, modified tree and structure. Rock art
is absent from the area, probably because the available banded iron formation rock surfaces are not suitable for the execution or survival of pigment
or engraved art. This appendix provides supplementary information about
quarries, stone features and scarred trees recorded in the study area, which
are not discussed in detail in Chapters 4 to 6.

QUARRIES
Quarries are defined as locations where stone used to manufacture flaked
or ground stone artefacts was extracted. Archae-aus field teams recorded 27
quarry sites (Table A4.1). All occur along the escarpment or in the ranges
nearby (Figure A4.1) and five different raw materials were exploited. Most
were BIF (44%) or chert (37%), including one site (CB09-259) where both
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raw materials occurred. The rest were chalcedony (three sites), mudstone
(one) and basalt (one). BIF, chert, chalcedony and perhaps mudstone occur
in strata belonging to the Marra Mamba Formation. Basalt, chert and mudstone are found in Jeerinah Formation strata (see Chapter 3, Figure 3.4).
Most quarry sites occurred at highly weathered and mostly fractured
ground surface exposures of bedrock (see Chapter 3, Figure 3.5). Chert
bands were exposed in shelter walls (CB09-260 and CB09-266) or beneath
shallow overhangs (CB09-240). Several sites had multiple quarried exposures and several were also part of multi-component sites or site complexes
(for example, see Chapter 5, Figure 5.6).
Quarries are variable in size in terms of both area (range 4–11,445 m2;
mean 2422±3125) and artefact numbers (estimated artefact population
range 28–2000, mean 468±547). Generally, however, area is small with 50%
less than 2000 m2. Artefact density is also high; maximum artefact density
per m2 ranges from 0.2 to 304 with a mean of 45±87, although 55% are less
than 5/m2. BIF quarries tend to be larger in area than chert. (Figure A4.2,
Table A4.1). Nevertheless, t-tests suggest that the difference in mean area
is not statistically significant (t=‑0.99051, p=0.334). Quarry assemblages
commonly consist of complete flakes and flake fragments. Formal tools and
grinding material are rare.
In the rich lithic landscape of the study area, quarry sites are difficult to
distinguish from other types of sites with artefacts and indeed often occur
in association with them. Conversely, many small surface artefact scatters
and reduction areas also probably indicate extraction of raw material, in the
form of isolated cobbles and boulders encountered in the course of movement across the plains. In the study area, most of these low-density, small
extraction sites probably also represent opportunistic encounters with raw
material sources occurring as outcrops or seams in the ranges.
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Figure A4.1: Distribution and type of raw material for quarries in
the study area.

Figure A4.2: Comparison of area for BIF and chert quarries.
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Table A4.1: Quarry sites recorded in the study area.
Site
number

Raw
material

CB08-082

Chalcedony

CB08-083

Chert

Area
of site
(m2)

Area
of outcrop
(m2)

Estimated
maximum
N of
artefacts

Artefact
density:
range
(N/m2)

Artefact Comments
density:
median
(N/m2)

7793 Not mapped

2000

0.48–21

0.5 surface outcrop

659 Not mapped

600

0.08–304

surface outcrop
tula recorded

CB08-088

Chert

2211

7.5

500

6–19

surface outcrop

CB08-092

Chert

9435

0.5

1000

0.56–60

0.8–20 surface outcrop
no cortex recorded
on artefacts

CB08-110

Chert

1811

75

600

0.4–34

0.44 surface outcrop
1 retouched piece;
1 dolerite manuport

CB08-128

BIF

CB08-239

Basalt

11,455

64/200

300

0.04–0.24

4366

2500

70

0.2–1

0.16 two distinct quarried
outcrops; other raw
materials appear in
small numbers
0.32 surface outcrop
2 retouched pieces;
1 dolerite muller; 7
dolerite manuports

CB08-501

Chert

CB08-522

BIF

220

16

60

0.88

surface outcrop

3740 Not mapped

400

1.32–1.64

surface outcrop
1 retouched piece

CB09-061

BIF

2942

192

120

0.16–0.48

0.28 surface outcrop
small number of chert
and basalt flakes

CB09-106

Chert

286

30

200

0.32–1.16

CB09-239

Chert

3468

27
(largest of 6)

270

1–240

CB09-240

Chert

1000 Not mapped

550

0.5–4

0.76 surface outcrop
1.75 six surface outcrop
30 two distinct source
areas: seam in rock
face under overhang
and surface outcrop
one retouched piece;
one BIF flake
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Site
number

Raw
material

CB08-082

Chalcedony

CB08-083

Chert

Area
of site
(m2)

Area
of outcrop
(m2)

Estimated
maximum
N of
artefacts

Artefact
density:
range
(N/m2)

Artefact Comments
density:
median
(N/m2)

7793 Not mapped

2000

0.48–21

0.5 surface outcrop

659 Not mapped

600

0.08–304

surface outcrop
tula recorded

CB08-088

Chert

2211

7.5

500

6–19

surface outcrop

CB08-092

Chert

9435

0.5

1000

0.56–60

0.8–20 surface outcrop
no cortex recorded
on artefacts

CB08-110

Chert

1811

75

600

0.4–34

0.44 surface outcrop
1 retouched piece;
1 dolerite manuport

CB08-128

BIF

CB08-239

Basalt

11,455

64/200

300

0.04–0.24

4366

2500

70

0.2–1

0.16 two distinct quarried
outcrops; other raw
materials appear in
small numbers
0.32 surface outcrop
2 retouched pieces;
1 dolerite muller; 7
dolerite manuports

CB08-501

Chert

CB08-522

BIF

220

16

60

0.88

surface outcrop

3740 Not mapped

400

1.32–1.64

surface outcrop
1 retouched piece

CB09-061

BIF

2942

192

120

0.16–0.48

0.28 surface outcrop
small number of chert
and basalt flakes

CB09-106

Chert

286

30

200

0.32–1.16

CB09-239

Chert

3468

27
(largest of 6)

270

1–240

CB09-240

Chert

1000 Not mapped

550

0.5–4

0.76 surface outcrop
1.75 six surface outcrop
30 two distinct source
areas: seam in rock
face under overhang
and surface outcrop
one retouched piece;
one BIF flake
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STONE FEATURES
‘Man-made structure’ is a term used by DAA that refers to arrangements,
groupings or piles of rocks, or tree branches, relating to economic or ceremonial practices. This site type includes several types of features including
ceremonial arrangements of stones, fish traps, the remains of huts, hunting hides, cairns, walls and so-called walled niches. Structures occur quite
widely in the Pilbara region but have been little studied. There is no well-
recognised classification and, in some cases, it can be difficult to distinguish
human-made features from natural features. While some structures can be
interpreted in terms of function, others are enigmatic. Records of various
types of stone structures are scattered throughout grey literature from the
Pilbara, but there has been little investigation of them. Most are difficult to
date because they lack association with datable cultural material. Published
research on stone structures associated with rockshelters in the inland Pilbara is rare (Bindon and Lofgren 1982; Wallis and Matthews 2016). Stone
arrangements documented as ceremonial sites are also known in the region
(Palmer 1977) and other known sites also fall into this category. The best-
known stone arrangements of this type are in the Packsaddle area in the
Hamersley Range (Hook and Di Lello 2010).
Twenty-two stone features were recorded at 18 sites in the study area
(Table A4.2). All but one were located in the Chichester Range (see Chapter 5, Figure 5.1). CB09-66 occurred on the stony hardpan plains near the
range’s escarpment. Most were stone structures associated with rockshelters.
Some enigmatic features also exist that are certainly not cultural. These are
not discussed further here.
Analysis showed that the stone features positively identified as cultural
fell into five categories, based on form: stone arrangements, cairns, walled
enclosures, niches and stone caches. Most were walled enclosures and most
formed part of multi-component sites.
A few stone features were investigated to discover the presence of cultural remains. This involved removing stones that comprised the feature’s
wall at four walled enclosures (CB08-509, CB10-89, CB10-91 and CB11-
93) and at two niches (CB09-264 and CB11-108). The results are discussed
below with reference to each feature.
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STONE ARRANGEMENTS
The two stone arrangements were found on hilltops. CB08-103 (see Chapter 5, Figure 5.7(b); Table A4.2a) is a linear pile of local stone measuring
eight metres long, three metres across and 50 cm high. A two-chambered
rockshelter (see niche discussion below) and a large, flaked-stone artefact
scatter are located nearby downslope (Figure 5.8).
CB08-239 (Figure 5.5a) consists of four dolerite river pebbles placed
separate from one another forming a roughly linear formation. The
arrangement is one component of a site complex that includes a basalt
quarry, a two-chambered rockshelter and a large stone artefact scatter,
which includes a millstone fragment and manuports as well as flaked stone.

CAIRNS
Three stone cairns were found at rockshelters CB09-250, CB09-254 and
CB12-166. Each was positioned toward the front and centre of the shelter.
These features consisted of stone slabs collected from the nearby rock face.
All were constructed by haphazardly placing one stone atop another to a
height of no more than 40 cm (Table A4.2b). Other cultural remains were
only recorded at CB09-254, where there was a surface assemblage of four
BIF flakes, one with retouch.
CB09-250 (Figure 5.5b) is located adjacent to an excavated rockshelter CB09-249, which dates to the early-mid Holocene and to the
last 1000 years (Appendix 2). The CB09-254 rockshelter is situated near
another unexcavated shelter, CB09-255, that has two walled enclosures
(see discussion below). CB12-166 is closest to CB12-162, a small chert
artefact scatter.

WALLED ENCLOSURES
Walled enclosures are rock chambers that have one or more openings at
least partially blocked by a dry-stone wall. They comprise the most common type of stone feature found in the study area. Eight were recorded and
all occur at either large, isolated bedrock exposures or along rocky slopes
bordering drainage lines (Table A4.2c). The associated natural cavities vary
greatly in size, from one to 16 square metres.
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Table A4.2: Stone features.
a. stone arrangement
Site number

Type

Form

Position

# stones

Cultural material

CB08-103

arrangement of piled
stones

linear

hilltop

no data

none

CB08-239

arrangement of
individual stones

roughly
linear

hilltop

4

flaked stone artefacts;
manuports

b. stone cairn
Site Number

Type

Form

Position

# stones

Cultural material

CB09-250

stacked stones

irregular

rockshelter

4

none

CB09-254

stacked stones

irregular

front of
rockshelter

17

4 flakes in nearby
shelter

CB12-166

stacked stones

irregular

rockshelter

8

none
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Table A4.2: Continued.
a. stone arrangement
Site number

Feature measurements

Comments

CB08-103

8 m E–W (long)

3 m N–S (wide)

50 cm high

locally available stone of
varying size up to 40 cm

CB08-239

about 6 m long

negligible

negligible

two other similar stones
located adjacent

b. stone cairn
Site Number

Feature measurements

Comments

CB09-250

1 m wide

90 cm deep

40 cm high (est.)

CB09-254

85 cm wide

about 50 cm
deep

35 cm high

also, 3 alcoves along back
wall (no other data)

CB12-166

90 cm wide

85 cm deep

30 cm high

large tabular BIF stones
inside dripline and near
centre of shelter floor and
not associated with walled
enclosures (see below)
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Table A4.2: Continued.
c. walled enclosure
Site Number

Type

Form

Position

# stones

Cultural material

CB08-509

single wall

irregular

base of
gully wall
(northern
slope)

26

none

base of BIF
isolate

6

none

base of BIF
isolate

6

none noted

5

none noted

no wall

CB08-513

single wall

irregular

no wall

CB09-255

multiple walls

irregular

irregular
no wall
CB10-42

single wall

irregular

base of low
BIF isolate

17

none
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Table A4.2: Continued.
c. walled enclosure
Site Number

Feature measurements [typically taken from plans]

Comments

CB08-509

75 cm wide

two openings connected
with one almost completely blocked (measured)

depth into rock
face (not
measured)

60 cm high

measurements not
recorded

CB08-513

?

?

?

100 cm wide

?

40 cm high

100 cm wide

CB09-255

CB10-42

two openings connected
with one completely
blocked (measured) and
the other (1 m high, 1 m
wide); alcove 10 m

100 cm high

50 cm wide

depth not
recorded

30 high

50 cm wide

depth not
recorded

25 cm

opening 100 cm
wide

depth not
recorded

opening 75 cm
high

300 cm wide

20 cm deep
(est.)

75 cm high

cavity inside BIF isolate
about 4 m wide; 3
openings with 2 having
walls

single opening; cavity 12
m deep
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Table A4.2: Continued.
c. walled enclosure
Site Number

Type

Form

Position

# stones

Cultural material

CB10-89

single wall

irregular

rock face
of gully
slope ~5 m
above
ground
level

2

base of BIF
isolate

11

nil

none

no wall –measurements for opening
recorded
CB10-91

single wall

irregular

single stone blocking
up a vertical cavity

CB11-93

single wall

irregular

W slope of
gully, near
base

30

none

CB12-180

single wall

irregular

BIF isolate
situated
along a
gully slope

25

none
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Table A4.2: Continued.
c. walled enclosure
Site Number

Feature measurements [typically taken from plans]

Comments

CB10-89

120 cm wide

two entrances into single
chamber which is 4 m
deep, 50 cm wide, 50 cm
high.

CB10-91

100 cm deep

80 cm high

100 cm wide

depth n/a

90 cm high

250 cm wide

80 cm deep

60 cm high

Also, an alcove measuring
80 cm wide, 230 cm deep
and 30 cm high, which has
no wall but contains two
leg bones (macropod);
cultural association
uncertain.
wall mostly demolished;
two portions remain
roughly separated by
about 50 cm in the middle
of the opening
chamber 2.1 m wide, 1.1
m high & 2.5 m deep;
unsure if the two openings
are linked to one another,
or perhaps not

CB11-93

40 cm wide

? depth

40 cm deep

uncertain if this feature is
part of the walled
enclosure. Also, feature
may be natural as the
stones noted inside may
have collapsed inside.

115 cm & 120
cm wide

90 cm deep

75 cm high

wall mostly demolished;
two portions remain and
measurements include
both;
enclosure 4.3 m wide, 1 m
high & 4.5 m deep

CB12-180

180 cm wide
(what remains
of the wall)

750 cm deep

185 cm high

wall partially demolished;
enclosure 8.5 m deep, 1.2
m high
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Table A4.2: Continued.
d. niche
Site Number

Type

Form

Position

# stones

Cultural material

CB08-103

ground level

natural rock fissure

toward back of
shelter

no info

hammerstone
and cores

ground level

natural rock fissure

toward back of
shelter

no info

CB09-264

high

natural rock fissure

shelter wall
inside dripline

about
17

none

CB11-108

ground level

natural rock fissure

shelter wall
inside dripline

16

2 flakes and
single platform
core on shelter
floor

CB11-153

high

natural rock fissure

shelter wall
inside dripline

1

2 flakes on
shelter floor

e. stone cache
Site Number

Type

Form

Position

# stones

Cultural material

CB09-66

pebble mound

dispersed heaps

silt and gravel
plain

~300

artefact scatter
in association

~400
~500

CB09-73

pebble mound

two dispersed
heaps

silt and gravel
plain

?

2 flakes on
enclosure floor

500–
1000

artefact scatter
in association
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Table A4.2: Continued.
d. niche
Site Number

Measurements

Comments

CB08-103

no data

no data

no data

no data

no data

no data

two separate openings into
the rock face and immediately adjacent; one opening 40
cm wide, other 25 cm
(estimates from shelter plan)

CB09-264

4.7 m wide

1.9 m deep

25–50
cm high

situated 1.8 m above rockshelter floor; partially blocked

CB11-108

? 75 cm wide

1 m deep

? 50 cm
high

small opening toward back of
shelter; behind a collapsed
wall – only noticeable as a
small opening prior to
removal of stones

CB11-153

small opening about 1.5 m
above ground level and
blocked by a single stone
measuring about 40 cm
across; hole runs from the
exterior wall into the shelter

e. stone cache
Site Number

Measurements

CB09-66

230 cm

190 cm

10 cm

4 separate occurrences

260 cm

180 cm

10

stones sourced locally

230 cm

200 cm

8 cm

particularly convincing

220 cm

200 cm

4 cm

180 cm

150 cm

8 cm

CB09-73

Comments
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Those with a single entrance, for example CB10-42, had remnants of
walls still in place and a scattering of large stones and boulders immediately adjacent.
Sites with multiple openings, for example CB08-509 (Figure 6.5), exhibited a similar pattern except that one entrance was evidently not walled
up. At CB08-509 all 26 stones forming the wall were removed to examine
the area of the chamber just inside. No cultural material or deposits were
observed. Walled openings were on average about twice as wide as high, but
there was considerable variation in their widths, 50–300 cm, and heights,
40–185 cm. No artefactual remains were found in direct association with the
walled enclosures. Traditional Owners assisting the Archae-aus field teams
thought these sites were used when hunting game (see also Chapter 3).
Walled enclosures are notable in their association with rockshelters.
Four (CB10-89, CB10-91, CB11-93 and CB12-180) are adjacent to rockshelters with relatively recent deposits, either as surface remains or excavated
material dating to roughly the last thousand years. Two of these rockshelters
also have earlier excavated deposits. Two other walled enclosures (CB08-
509, CB08-513) lie within a kilometre of CB08-500, whose deposits date
to the last 500 years. The two remaining walled enclosures have a cairn
(CB09-254) and a manuport resting on a ledge in a gully wall (CB11-110)
as their nearest site.

NICHES
Three niche features, CB08-103, CB09-264 and CB11-108, were discovered
in the study area. Whereas walled enclosures typically block off the entrance
to a sizeable chamber, this category of stone feature has a relatively small,
confined opening and occurs in out-of-the-way positions in rockshelters
(Table A4.2d). Two niches were recorded at CB08-103, each situated toward
the rear wall of a small rockshelter. Both are closed off from the main chamber with small stone walls, neither was investigated nor recorded in any
detail. Three artefact scatters, two small and one large, are this site’s nearest
neighbours.
The niche at CB09-264 (Figure 5.5c) was situated about 180 cm above
the shelter floor and consists of stone slabs dispersed along the front of
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Figure A4.3: Stone caches (a) CB09-66 (b) CB09-73.
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a high ledge in groups or as single stones. The ledge is between 25 and
50 cm high and runs for about six metres along the shelter’s back wall, about
180 cm above the shelter floor. Eight of the 17 slabs creating the eastern
niche were removed to reveal a cavity two metres deep. No cultural deposit
or artefacts were present. The site is located 150 m away from CB09-266, a
rockshelter whose chert veins were quarried.
CB11-108 is a two-chamber rockshelter located about 1.3 kilometres
north of the CB10-40/41 site complex. The niche at the site was located
toward the rear of the first chamber. The stone wall at the opening, which
has partially collapsed, consisted of 16 stones and measured 75 cm wide
and 50 cm high. A very small opening was found in the alcove’s back
wall that formed a connection into the rockshelter’s second chamber. The
wall was completely removed to investigate what may lie behind. The area
revealed measured about a metre deep and containing no cultural remains.
A small artefact scatter was adjacent to the site and a scarred tree was
found 200 m away.

STONE CACHES
An unusual feature occurred at CB09-66 and CB09-73 (Figure A4.3). This
consists of a localised concentration of unmodified, pebble-sized stones
found among flaked stone artefact scatters situated in the open (Table
A4.2e). CB09-66 has four features while CB09-73 has only one. The pebbles
range between 20 mm and 50 mm in diameter and the concentrations are
commonly more than two metres across. Aboriginal informants described
these features as caches of stones (McHarg et al. 2009, 144–46, 181–82).
CB09-66 was a large site complex consisting of numerous artefact scatters,
and CB09-73 was situated 650 metres away.
These stone caches may seem natural and many similar features likely
are. Their recognition within an area naturally rich in bedrock exposures
can also be difficult. Spinifex ground cover also helps to mask their visibility.
However, in both these cases, the areas adjacent are largely clear of pebble
or cobble-sized stones. Also, the local geology does not suggest bedrock
exposures are eroding within the area. Therefore, human activity seems
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plausible and the rare appearance of stone caches reported for the study
area may not be an accurate reflection of their true occurrence.

MODIFIED TREES
A modified tree is one which has its trunk and limbs modified by the
removal of bark and/or wood. Aboriginal people removed wood/bark for
material items such as shields and containers, or to access native honey
inside hollows in the tree. Modified trees occur widely in Australia and
are commonly referred to as ‘scarred trees’ (see Beesley 1989; Long 2005;
McDonald 2005; Pardoe 2003; Rhoads 1992; Windle and Rolfe 2003).
Nineteen modified trees (Table A4.3, Figures A4.5-A4.7) were recorded
along or near waterways traversing the stony hardpan plains and hills of
the study area (Figure A4.4). All were Eucalyptus leucophloia (snappy gum),
except for one (CB11-148), which could not be identified to species. Most
trees had single scars; two trees had two scars each. The orientation of the
scars on the tree trunk varied greatly, although most faced south, south-
west and west.
Table A4.4 presents the descriptive statistics for scar dimensions and
height of base above the ground. The distribution of height above the
ground is skewed; only one-third had a base higher than one metre above
the ground. On the whole, scars were three to four times as long as wide
with mean length of 58 cm and width of 16 cm. Two scars (CB08-331 and
CB09-109) were unusually large (Figure A4.6). This uniformity in bark
removal may represent a standardised practice, perhaps most consistent
with extraction of bark for making carrying dishes or shields. However,
caution is necessary because the sample is small and regrowth was not
examined in detail.
Modified trees do not appear to be spatially associated with particular
site types. Six of the 19 scarred trees had other sites occurring within 100
metres: two scarred trees, two small artefact scatters, a niche and a medium
artefact scatter. None were near a large artefact scatter and small artefact
scatters were the most common site type within 500 metres. One modified
tree had no other sites within half a kilometre.
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Table A4.3: Scarred tree attributes.
Site
name

Environment

Scar
number

Height
above
ground
(cm)

Length
(cm)

Width
(cm)

CB08-105
CB08-330

L:W Vegetation Comments
code (see
Table 3.1)

gravel plain

1

56

69

10

6.9

hillside

1

98

38

11

3.5

2

110

50

8

0.6

7, 6 NW side
12, 7 double bole
tree; facing W
facing W

CB08-331

gully slope
by creek line

1

98

117

34

3.4

16, 13 SW

CB08-430

creek bank

1

100

79

19

4.2

7, 6 W

CB08-512

creek bank

1

18

44

20

2.2

16, 13 SW

CB09-81

creek line

1

100

44

13

3.4

16, 11 W

CB09-98

creek line
along base
of low hill

1

no data

37.5

11

0.2

7, 6 N

2

no data

28

11

3.2

W
7, 6 N

CB09-109

large creek

1

no data

120

36

4.5

CB09-265

gully

1

140

17

7

3.7

CB10-96

undulating
plain

1

25

62.5

19.5

3.3

12, 7 S

CB10-137

hill slope

1

50

61.5

13.6

6.5

12, 7 E

CB10-140

hill slope

1

100

55.6

15

4.3

12, 7 E

CB10-141

creek bank

1

150

36.4

11.2

3.0

12, 7 S

CB11-81

hill slope

1

36

98

15

3.2

12, 7

CB11-107

creek bank

1

120

56

13

3.1

16, 13 NW

CB11-109

creek bank

1

?

64.5

12.2

3.4

16, 13 S

CB11-147

creek bank

1

116

65

22

2.5

12, 7 S

CB11-148

hilltop

1

200

30

9.5

3.3

12, 7 SE

CB11-175

creek bank

1

40

55

18

5.3

16, 13 SW

16, 13 S; honey
extraction?
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Table A4.3: Scarred tree attributes.
Mean

SD

Median

Height above ground (cm)

92

11

100

Length (cm)

58

3.2

56

Width (cm)

16

1.1

13

Figure A4.4: Distribution of scarred trees in the study area.
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Figure A4.5: CB10-137: scarred tree.
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Figure A4.6: CB09-109: scarred tree with unusually large scar.
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Figure A4.7: CB10-96: scarred tree.

APPENDIX 5

EXCAVATED ROCKSHELTERS

This appendix presents summary descriptions of the 19 rockshelters
excavated in the Christmas Creek area. All are located in the escarpment
and foothills of the Chichester Range (see Chapter 5, Figure 5.1). They
are discussed in relation to the drainage catchments within which they
are situated, from east (Group 1) to west (Marandu Creek and other shelters). Excavation methods and recording of excavated cultural material are
described in Appendix 1.

GROUP 1
The setting of Group 1 is described in detail in Chapter 6.

CB08-500 (DAA ID 26056)
CB08-500 is a large, west-facing rockshelter on the eastern slope of a shallow north–south oriented gully, with a small artefact scatter on a small
terrace about 20 metres north of the shelter (Figure A5.1, A5.2). It is about
three metres from the drainage line and there are several small rock holes
situated immediately north of the site. The shelter itself is stable banded
iron formation conglomerate. It is about 4 m high at the drip line and floor
area within the drip line is 16 m deep by 7 m wide (about 53 m2). The floor
slopes towards the entrance, but the area close to the drip line is flat. There
is a flat terrace (2 × 2 m) along the south wall 3–5 m in from the entrance.
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The hill slope carries a relatively dense scrub of small Acacia and eucalypts
with a moderately thick understorey of hummock grassland (Triodia sp.).
Surface visibility is about 40–60%. There is no vegetation within the shelter.
Surface artefacts were recorded both within the shelter and on the small
gravel terrace to the north (Figure A5.2). The artefacts recorded within the
shelter include a muller and a manuport – both dolerite. One of the broken dolerite flakes showed evidence of retouch. Table A5.1 summarises the
surface assemblage from each sample area.
Following six depth of deposit probes, two test pits were excavated at
the front of the shelter. Square 1 (1 × 1 m) was placed on the flat area at the
drip line and Square 2 (0.5 × 0.5 m) on the small raised terrace along the
south wall (Figure A5.2).
CB08-500 was recorded and excavated in 2008. The excavation was
described in Hook, Dias, and Rapley (2008, 30–49) and this discussion
draws on the data presented more fully there.

Excavation results
Square 1 was excavated in nine excavation units (EU) (Figure A5.3). Two
stratigraphic units (SU) and one feature were identified during excavation
(Figure A5.4). The surface layer comprised compacted coarse banded iron
formation gravel and degraded banded iron formation sediment with scattered macropod scats. SU1 comprised compacted fine gravel in a matrix
of fine, dark brown degraded banded iron formation sediment, with plant
remains and macropod scats. SU2 appeared in EU4 and 5 and continued
to bedrock at 25 cm below the surface. This unit was brown/grey-brown
degraded BIF, finer and looser than SU1 with less compacted gravel. Figure A5.5 shows the increasing proportion of fine-grained sediments with
depth. The deposits were acidic throughout (pH 4.5–5).
Organic material was found throughout the deposits but was most common in EU1–4. It is considered unlikely that any of this material is cultural.
Plant remains, including small broken sticks, leaf fragments and rootlets
occurred mainly in EU1–4, but was rare in the lower levels. Macropod scats
also occurred throughout but were particularly common in EU1, with minor
peaks in EU3 and EU7. A small amount of highly fragmented bone from
small mammals and lizards was also found. None of this was diagnostic
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and none was burnt. Insect remains were found throughout but were most
common in EU1.
A feature was noted in the south-west corner of the pit in EU6 and 7
(Figure A5.4, A5.6). This comprised loose dark brown sediment, rich in
charcoal. Much of the charcoal was relatively large and a piece of burnt
wood was found in situ at the base of EU7. This feature can be interpreted
as a hearth. Three samples of charcoal from this feature were submitted to
Waikato for radiocarbon determinations (Table 5.4). The results were not
in stratigraphic order, but, since the determinations overlapped at one standard deviation, it seems likely that they are statistically the same age, within
the last 500 years (Figure A5.7).
Square 2 was excavated in four units and reached bedrock at 19 cm below
surface. There was a single stratigraphic unit of soft and loose deposit, comprising degraded macropod scats and fine gravel. Small amounts of scattered
charcoal were found in EU1 and 3 and a single large piece of charred wood
was found in situ at the base of the excavation. This was sent to Waikato for
radiocarbon determination and returned a median date of 1452 cal BP (Table
5.4). However, it is doubtful whether this sample is cultural. Three artefacts
were recovered from the 6 mm sieve fraction: a complete chert flake, a piece
of chert debris and a broken mudstone flake, one from each excavation unit.
The site records indicate that 11 artefacts were also recovered from the 3 mm
sieve fraction. The results from such a small test pit (0.5 × 0.5 m) are difficult
to evaluate. The resulting sample of artefacts is very small and the context of
the single radiocarbon determination is ambiguous.
The distribution of cultural material with depth in Square 1 shows a
marked peak in the discard of artefacts from the 3 mm sieve fraction, which
coincides with the peak in charcoal corresponding to the hearth feature in
EU6 and 7. There is also a marked peak in artefacts from the 6 mm sieve
fraction, but this occurs in EU4 (Figure A5.8). This distribution, in association with the dating evidence, suggests that the evidence from Square 1
should be treated as a single analytical unit indicating an episode of occupation within the last 500 years. The sparse evidence from Square 2 may
indicate at least one other episode of occupation in the late Holocene, but
this cannot be confidently claimed.
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Stone artefacts
A total of 341 stone artefacts was recovered from the excavation. One hundred and ninety-four artefacts were recovered from the 6 mm sieve fraction
or in situ, while the remainder came from the 3 mm sieve sample.
Most artefacts are mudstone, BIF or chert. Other raw materials present
in small quantities are basalt, chalcedony, dolerite, ironstone, quartz and
silcrete (Table A5.2). The representation of different raw materials is similar for number, minimum number of flakes (MNF) and weight, although
weight tends to increase the representation of BIF relative to mudstone.
The relative raw material proportions are different in the 3 mm and
6 mm assemblages and this is statistically significant in terms of number at
the 5% level. Mudstone and chert both make up a slightly higher percentage
of the 3 mm assemblage, while BIF decreases (Figure A5.9).
Most artefacts (65%) in the 6 mm sieve fraction are complete flakes
(Table 5.3). The mudstone and BIF assemblages are broadly comparable with
respect to the occurrence of major artefact classes. There are equal numbers
of chert whole and broken flakes and a higher percentage of non-diagnostic
chert debris. Other raw materials are more variable but only occur in small
numbers. In the 3 mm sieve fraction, proportions of complete and broken
flakes are roughly equal, with undiagnostic debris making up 23%.
Three artefacts show evidence of secondary retouch – one from EU1
and two from EU6. Two of these were adze slugs – a BIF tula and a chert
burren adze from EU6. There is also one chert retouched flake from EU1.
Only one core was recovered from the excavation, a BIF single platform
core from EU4.
Most artefacts are non-cortical (88%), and cortex is only present on
BIF (11), mudstone (seven), chert (two) and chalcedony (two) artefacts.
The relatively high proportion of chalcedony artefacts with cortex is due to
sample size. All cortex is terrestrial with the exception of one piece of riverine cortex on a complete chert flake from EU7. Cortical platforms mainly
occur on BIF (31%) and mudstone (38%) flakes, although the only basalt
platform is also cortical (Table A5.4).
Only BIF and mudstone flakes occur in sufficient numbers for comparison. There are higher percentages of focal and cortical platforms in the
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mudstone assemblage (Table A5.4), but the difference is not statistically
significant (chi-square=4.1954, p=0.24112, df=3).
BIF complete flakes are larger on all measures than mudstone and chert
flakes (Table A5.5). T-tests indicate that these differences are statistically
significant with respect to BIF and mudstone. BIF flakes are also significantly wider and thicker than chert ones. There are no significant differences
between mudstone and chert complete flakes.

Discussion
The radiocarbon determinations from Square 1 suggest that the use of
CB08-500 dates primarily to the last 500 years and may even constitute
a single episode. The presence of artefacts in the 3 mm fraction indicates
that knapping activities carried out at the site included retouch and core
preparation. Comparison of the 3 mm and 6 mm sieve fractions indicates
that the representation of raw materials is significantly different. This disparity between sieve fractions can be interpreted as indicating a relatively
short occupation span. Mudstone and chert were both more intensively
worked at the shelter, while the BIF core was discarded. The discarded core
was relatively small; it had a volume of 9750 mm3, which is about 10% of
the average estimated nodule volume for BIF cores in the Christmas Creek
area (see Table 4.11). Two adze slugs were also discarded at the shelter.
Therefore, it seems likely that woodworking tools were repaired, as well as
spent cores discarded. The presence of grey chert flakes (four in the 3 mm
fraction were recorded in EU5 and EU7, and two in the 6 mm fraction in
EU9) may relate to the resharpening of the grey chert burren adze slug from
EU6. Analysis of the colours recorded for many of the chert and mudstone
flakes hints that several individual flaking episodes might be recognisable,
if more detailed analysis of the lithic assemblage were made using a minimum analytical nodule approach. This evidence suggests that nearly all the
small mudstone flakes and about a third of the 6 mm sieve fraction may
relate to the flaking of a single piece of raw material. Similarly, the chert
flakes from the 3 mm sieve fraction are uniform in colour, indicating that
they too may pertain to a single flaking event. By contrast, the larger chert
flakes are more diverse in colour.
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Figure A5.1: CB08-500: general view.
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Figure A5.2: CB08-500: site plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.3: CB08-500: Square 1 excavation units, showing location of
radiocarbon determinations.
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Figure A5.4: CB08-500: Square 1 section. (Drawn by M. Jimenez-Lozano).
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Figure A5.5: CB08-500: sediments.
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Figure A5.6: CB08-500: Square 1. Hearth feature in section (top) and in plan
(bottom).

78 | CRAFTING COUNTRY

Figure A5.7: CB08-500: probability plot for calibrated radiocarbon
determinations from Square 1.
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Figure A5.8: CB08-500: distributions of stone artefacts and charcoal by
excavation unit.

80 | CRAFTING COUNTRY

Figure A5.9: CB08-500: raw material composition for different sieve fractions.
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Table A5.1: CB08-500: surface artefact assemblage.

1

1

Total square 3

2

4

1

4

Total

Broken flake

Quartzite

1

Mudstone

Chalcedony

3

Dolerite

BIF

1

Chert

Basalt

Complete flake

Square 3
5
2
1

7

Square 4
Complete flake
Broken flake

5

1

2

Debris

1

Single platform core
Multi-platform core

3

1

1

1

1

2

1

Non-flaked

1
2

Total square 4

2

6

Total

4

10

1

3
2

1

5

1

1

16

1

5

1

1

23
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Table A5.2: CB08-500: overall raw material composition
(Chi-square for N=22.999, p<0.01, df=8).
3 mm

6 mm

N

MNF

Weight (g)

N

MNF

Weight (g)

Basalt

7

5

0.29

3

3

1.89

BIF

34

25

4.94

79

59

314.14

Chalcedony

6

2

0.17

5

5

38.53

Chert

25

16

1.57

27

18

54.57

Dolerite

0

0

0

6

6

6.71

Ironstone

2

1

0.04

2

2

5.71

Mudstone

75

34

4.15

66

52

89.51

Quartz

1

1

0.07

2

2

0.44

Silcrete

0

0

0

1

1

0.31

150

84

11.23

191

148

511.81

Grand Total
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Table A5.3: CB08-500: major artefact types by raw material and sieve fraction.

3 mm

6 mm

Complete
flake

Flake
fragment

Debris

Complete
flake

Flake
fragment

Debris

Core

Basalt

3

4

0

1

2

0

0

BIF

19

15

0

54

12

12

1

Chalcedony

1

1

4

5

0

0

0

Chert

11

8

6

11

11

5

0

Dolerite

0

0

0

3

3

0

0

Ironstone

1

0

1

1

1

0

0

Mudstone

22

29

24

47

9

10

0

Quartz

1

0

0

2

0

0

0

Silcrete

0

0

0

1

0

0

0

Total

58

57

35

125

38

27

1
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Table A5.4: CB08-500: platform types by raw material.
Cortex

Crush

Flat

Focal

Total

1

0

0

0

1

18

3

26

11

58

Chalcedony

0

0

5

0

5

Chert

0

1

9

3

13

Dolerite

0

0

5

1

6

Ironstone

0

0

2

0

2

Mudstone

20

1

16

16

53

Quartz

0

0

0

2

2

Silcrete

0

0

1

0

1

39

5

64

33

141

Basalt
BIF

Total

Table A5.5: CB08-500: dimensions of complete flakes.
BIF (N=54)

Mudstone (N=47)

Chert (N=11)

Mean

SD

Mean

SD

Mean

SD

Length (mm)

18.1

9.6

11.9

4.5

13.0

4.4

Width (mm)

19.4

10.6

12.8

4.9

12.5

3.5

Thickness (mm)

5.8

4.3

3.2

1.5

3.7

1.1

Mass (g)

4.7

11.0

1.4

3.7

0.8

0.5
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GROUP 2
Group 2 is located in the next creek line to the west. Three shelters were
excavated in this catchment. CB10-123 is the northernmost, while CB10-
116 and CB10-117 are close together on opposite sides of a gulley just over
1 km south of CB10-123 (Figure A5.10). There are two more rockshelters
in the same catchment north of CB10-123, with surface material only. One
BIF flake and a BIF single platform core were recorded at CB10-125. CB10-
127 is a small overhang; 12 BIF artefacts were recorded here, including a
multiplatform core. A BIF quarry and associated artefact scatter, including
knapping floors, is located within 100 metres (CB10-128). Otherwise, surface artefact scatters are sparse and mostly small, with a cluster of larger
sites on either side of the main creek line within 500 metres south-east of
CB10-116 and 117. Small artefact scatters and isolated artefacts occur on
plateaus and knolls on either side of the creek line mainly to the east of
CB10-116 and 117, and there is a cluster of isolated artefacts, which seems
to be associated with CB10-123.

CB10-123 (DAA ID 30390)
CB10-123 is a north-facing shelter on the northern slope of a low hill (Figure
A5.11). The site was first recorded in April 2010 and excavated in November 2011. The results of the excavation were described by Dias and Rapley
(2013, 128–44) and this discussion draws on the data presented there.
The shelter is 5.5 m long and 6.9 m wide (floor area about 14.4 m²) and
is 2 m high at the drip line. A raised alcove at the rear of the shelter is 0.9 m
long by 1.2 m wide and 0.4 m high (Figure A5.12). The talus slope is 30 m
long, 15 m wide and slopes steeply down northward. At the base of the hill,
30 m to the north of the site, is a first order ephemeral creek. The shelter
itself is largely free of vegetation, while the talus carries scattered eucalypts
with an understorey of spinifex (Triodia spp.) and Solanum spp. Average
ground visibility was estimated at 75%.
The surface assemblage comprised three BIF flaked stone artefacts (a
complete flake and two flake fragments) close to the drip line and a large
millstone fragment, also BIF, in the west of the shelter (Figure A5.13).
Eleven depth probes indicated the deposit ranged from 4 to 30 cm deep.
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A single 1 × 1 m test pit was placed on the west side of the shelter where
the millstone fragment was found.

Excavation results
The test pit was excavated in five units and bedrock was exposed across the
entire square at a depth of 23 cm (Figure A5.14, A5.15). EU1 comprised
a dry, fine and loose reddish-brown soil interspersed with compact gravel
and large rocks (SU1). In the eastern corner of EU2 a light brown soil
appeared (SU2) while the southern corner contained loose, dry deposit
with an area of grey specked soil, probably the result of degraded white
roof fall. Large rocks were noted in the north of the square. Bedrock began
to appear in the north-east corner at the base of EU3. Compact fine brown
sediment with highly fragmented and degraded bedrock and increased
moisture content appeared towards the base of EU4 (SU3). The deposits
were acidic throughout (pH 4.5–5).
Charcoal was highly fragmented and no discrete hearths were identified. Charcoal occurred throughout the deposit, although most came from
EU1–3. Two charcoal samples were submitted for radiocarbon dating, from
EU2 and from EU4 (see Table 5.4, Figure A5.16). These determinations are
in stratigraphic order.
The distribution of both artefacts and charcoal (Figure A5.17) shows a
marked peak in distribution in EU1–3. Very small numbers of artefacts were
recovered from EU4 and EU5. It is difficult to be certain how the radiocarbon determinations relate to the cultural material. However, it seems likely
that this distribution indicates that most of the cultural material relates to
a single episode of occupation in the late Holocene, with a possible earlier
episode of occupation in the early Holocene.
Non-cultural organic material was recovered from all excavation units,
comprising charcoal, insect remains, plant materials and macropod scats,
although most came from EU1. No bone was recovered. Small quantities
of insect remains and insect nests were identified from all excavation units
(Dias and Rapley 2014, 131–32).
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Stone artefacts
Fifty-seven artefacts were recovered from the excavation. Fifty-four came
from the 3 mm sieve fraction, and most of these came from EU1–3. Only
four BIF complete flakes were recovered from EU4 and 5 (Table A5.6).
BIF comprised 41% of the 3 mm sieve fraction, with chert and mudstone
each making up 22%. Chalcedony and basalt were the other raw materials
present. The presence of artefacts in the 3 mm sieve fraction indicates that
knapping was carried out on site. These artefacts probably indicate retouch
or core preparation. Two mudstone artefacts came from EU1, a single platform core (in situ) and a complete flake from the 6 mm sieve fraction. The
mudstone core had 40% terrestrial cortex, weighed 23.8 g and could have
been left at the shelter for future use.
Discussion
CB10-123 has shallow deposits and sparse evidence of occupation. The
widely separated radiocarbon dates suggest an initial occupation episode in
the early Holocene, followed by re-use in the last thousand years. Alternatively, they could be interpreted as indicating extremely slow accumulation
of sediments. In either case, the small quantity and limited size range of the
artefacts suggest only brief visits, during which stone tools were likely manufactured or repaired. However, the presence of a millstone, and perhaps
the mudstone core, suggests that the shelter was a place that was regularly
visited, at least in the recent past.
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Figure A5.10: Group 2: the circle defines Group 2A.
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Figure A5.11: CB10-123: general view.
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Figure A5.12: CB10-123: site plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.13: CB10-123: banded iron formation millstone fragment on
shelter floor.
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Figure A5.14: CB10-123: excavation (a) and south section (b).
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Figure A5.15: CB10-123: excavation units and location of in situ charcoal samples.

Figure A5.16: CB10-123: probability plot for calibrated radiocarbon dates.
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Figure A5.17: CB10-123: distribution of artefacts and charcoal.

Table A5.6: CB10-123: summary of artefacts from the 3 mm sieve fraction.
Complete
flake

Broken
flake

Debris

Total

Basalt

1

0

0

1

BIF

19

3

0

22

Chalcedony

6

1

0

7

Chert

7

3

2

12

Mudstone

11

1

0

12

Total

44

8

2

54

Excavated rockshelters | 95

CB10-116 (DAA ID 29120) AND CB10-117 (DAA ID 29121)
CB10-116 and CB10-117 were both first recorded in 2010 and excavated in
2011 (Edwards and Hook 2011, 50–84). This discussion draws on the data
presented more fully there.
CB10-116 is a small rockshelter within a banded ironstone outcrop on
an east-facing gully wall about 300 m west of a large third order ephemeral
creek (Figure A5.18). CB10-117 is a small, south-facing rockshelter 10 m
north-east of CB10-116 on the opposite slope (Figure A5.18). At the time
of excavation, the area had been recently burnt. Remaining vegetation comprised scattered eucalypts and acacia.
CB10-116 is 1.9 m high at the drip line with a floor area of 13.6 m wide
by 6.2 m deep (about 64 m2). Only the front of the shelter is suitable for occupation as the roof drops to less than 1 metre in height about 3 m in from the
drip line. The floor is level with fine sediment, gravel and roof fall (Figure
A5.19). A surface sample of stone artefacts was recorded from a 1 × 1 m
square in the centre of the shelter, comprising eight chert and chalcedony
flakes and flake fragments.
CB10-117 is 2.4 m high at the drip line with a floor area of 6 m wide
by 9.5 m deep (about 88 m2). The shelter is quite spacious, but the floor is
covered with large slabs of roof fall. There was little surface material. Two
complete flakes and a single platform core, all chert, were recorded.
Probing showed that the deposit at each shelter ranged from 6 cm to 40 cm
deep. An 1 × 1 m square test pit was excavated at CB10-116 at the point where
the deposit was deepest. Two 0.5 × 1 m test pits were excavated at CB10-117.
Pit A was placed near the west wall and Pit B in the centre of the shelter.

CB10-116 excavation results
CB10-116 was excavated in three excavation units. There were two stratigraphic units. SU1 (comprising all of EU1) was loose degraded banded iron
gravel, small roof fall and assorted organic material. The start of SU2 at EU2
was defined by a change in deposit to small gravel (<1 cm) embedded within
a darker matrix of fine sediment that became increasingly compact until
bedrock was exposed across the entire base of the pit within EU3 at 11 cm
below the surface (Figures A5.22, A5.23). Small amounts of organic material
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occurred in EU1 (macropod scats, plant remains and insect remains) and
to a lesser extent in EU2 (macropod scats and plant remains only). A single
undiagnostic bone fragment was found in EU1. The sediments were weakly
acidic (pH=6) throughout.
Fine charcoal occurred throughout the deposit. Most was recovered
from the 3 mm sieve fraction. Two samples from the 6 mm fraction, one
from EU1 and one from EU3, were sent to the Waikato Laboratory for
radiometric dating (see Table 5.4, Figure A5.24). The two dates are stratigraphically inverted. However, the radiocarbon determinations overlap at
one standard deviation and, given that the charcoal sample came from the
6 mm sieve fraction, it seems likely that these dates are the same. The shelter was thus probably used within the last 400 years.
The distribution of both artefacts and charcoal from the 3 mm and 6 mm
sieve fractions shows some variation. Artefacts from the 3 mm fraction
peak in EU1 while those from the 6 mm fraction peak in EU3. Charcoal is
sparse in the 6 mm fraction and peaks in EU2 in the 3 mm fraction. This
may indicate some size sorting, but the deposit is so shallow (about 10 cm)
that it seems likely that the excavated material represents a single episode
of use and should be analysed as a single unit.

Stone artefacts
A total of 46 artefacts was recovered from the excavation. Twenty were from
the 6 mm sieve fraction and 26 from the sampled 3 mm sieve fraction. The
majority of artefacts from the 3 mm sieve fraction came from EU1 and 2
(25). By contrast more than half (11) of the artefacts from the 6 mm sieve
fraction came from EU3.
Most artefacts from the 6 mm sieve fraction were chert flakes and flake
fragments (17) (Table A5.7, Figure 5.26). One chert flake from EU3 had
secondary retouch on two margins. Two BIF flakes and one basalt flake fragment were also found. In the 3 mm sieve fraction the picture is somewhat
different. Eighteen artefacts were BIF, with four each of chert and basalt.
All were flakes or flake fragments.
Thirty-five per cent of flakes in the 6 mm fraction were cortical (Table
A5.8) and about 35% of platforms were also cortical (Table A5.9).
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Discussion
The sample size is clearly very small. However, BIF’s dominance in the
3 mm fraction suggests that retouch and/or core preparation of this material occurred on site. By contrast, the chert assemblage suggests either early
stage reduction of at least one chert core or the introduction of larger flakes
to the site. This raises the intriguing possibility that, in the recent past, the
shelter perhaps provided a space for replacing and repairing equipment,
involving the replacement of chert tools with BIF.
CB10-117 excavation results
The two test pits at this site produced somewhat different results and will
therefore be discussed separately.
Square A. Square A was excavated in nine excavation units (Figure A5.27a).
The deposits were generally uniform throughout and characterised by fine,
loose, dusty sediment intermixed with gravel (Figure A5.28). Exfoliating bedrock began to appear within EU5 and constituted the southern half of the pit
by EU7. Bedrock was finally reached at the base of EU9, 41 cm below surface.
Plant material occurred throughout, with macropod scats in EU1 to 5
and EU7 and insect remains in EU1 to 7. Most organic remains, however,
occurred in EU1 and 2. Bone also occurred in EU1 and 2, and included vertebrae and jawbones of reptiles, such as snake and lizard, and fragments of
mammalian long bone and macropod teeth. There was no unequivocal evidence of human modification, although some of the bone was charred. The
deposits were acidic throughout (pH 5–6.5) (Edwards and Hook 2011, 66).
Most of the charcoal was recovered from the 3 mm sieve fraction and
was therefore fine. There is a marked peak in the distribution of charcoal
in EU2, and it is very sparse in EU4 and below (Figure A5.29). A sample of
in situ charcoal from EU2 (8 cm below surface) was sent to Waikato Laboratory for radiometric dating (see Table 5.4).
The distribution of stone artefacts is largely opposite to the distribution
of charcoal (Figure A5.29). Only five artefacts were recovered from the 6
mm sieve fraction or in situ and all were found in the upper units (EU1, 2
and 4). These include a chert multiplatform core on the surface, three chert
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flakes or flake fragments and a BIF flake. The chert core weighs 196 g and is
nearly twice the estimated nodule volume of chert cores in the Christmas
Creek area (see Table 4.11, Chapter 4). Fifty-eight artefacts were recovered
from the 3 mm sieve fraction and these show a peak in EU5–7. All were
flakes or flake fragments with the exception of five pieces of debris: three
BIF and one each of chert and quartzite. Two chert flakes were found in EU1
and 2, and one mudstone flake in EU5. All the rest of the artefacts were BIF.
Square B. Square B was excavated in four units (Figure A5.27). EU1 was
a loose sandy deposit with some more compacted material in the centre.
Below this the deposit was darker and more compacted. Bedrock began to
appear at the base of EU3 and was completely exposed at the base of EU4,
at a depth of 17 cm below surface.
Macropod scats, plant material and insect remains occurred throughout the deposits. Macropod scats decreased with depth and a small number
of small mammal scats occurred in EU2 and 3. Bone occurred throughout
the deposit with a total of 206 pieces, mostly small and highly fragmented.
They included frog, lizard, snake, unidentified reptile, and macropod teeth
and long bone fragments. Bat or bird long bone fragments were also noted.
Some bone in EU3 and 4 showed signs of charring. A small amount of red
macropod fur was found in EU4; this is unlikely to be cultural.
Charcoal occurred throughout the deposits but there was a marked peak
in EU3 and 4 (Figure A5.30). One piece of in situ charcoal from EU4 (depth
17 cm) was sent to Waikato Laboratory for radiometric dating (Table 5.4).
It returned a result in the early Holocene (8255 cal BP).
Only 15 stone artefacts were recovered and all came from the 3 mm sieve
fraction. A single complete chert flake was found in EU1. Two chert flakes
were found in both EU2 and 3. The remainder were mostly BIF complete
flakes with one BIF piece of debris in each of EU2–4.

Discussion
The results from CB10-117 are difficult to interpret given the wide discrepancy between the radiocarbon determinations in the two test pits and the
sparseness of the assemblage. It seems likely that history of deposition in the
shelter is complex and the centre and interior of the shelter may preserve
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older deposits than the periphery. Thus, the two test pits provide samples of
different episodes of occupation: an early Holocene occupation from Square
B and a more recent occupation, within the last 1000 years.
The stone artefact assemblage from Square B is particularly sparse. It
indicates that flaking occurred in the shelter and mostly likely represents
an episode of retouch or core preparation. The assemblage from Square A is
slightly larger but still dominated by the 3 mm fraction. Artefacts recovered
from the 6 mm sieve fraction or found in situ occur only on the surface or
in the upper excavation units. Given the configuration of the bedrock and
the small area excavated in EU6 and below, it is possible that the material
recovered from the lower units has moved down the profile or collected in
a hollow in the floor of the shelter. The artefact material from Square A is
best considered as a single time-averaged episode of use with an estimated
age of about 600 years. The marked disparity in assemblage composition in
the 3 mm and 6 mm assemblages suggests that the assemblage results from
brief occupation. The presence of two chert cores on the surface indicates
provisioning of the shelter with raw material. Both cores are large, with
volumes well above the estimated nodule volume for the Christmas Creek
study area (see Table 4.11, Chapter 4).
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Figure A5.18: General views of CB10-116 (top) and CB10-117 (bottom).
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Figure A5.19: CB10-116.
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Figure A5.20: CB10-116: plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.21: CB10-117: plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.22: CB10-116: base of excavation (top) and west section (bottom).
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Figure A5.23: CB10-116: excavation units showing approximate level of
radiocarbon samples.
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Figure A5.24: Probability plot for calibrated radiocarbon dates from CB10116 and CB10-117.
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Figure A5.25: CB10-116: distribution of stone artefacts and charcoal.

Figure A5.26: CB10-116: assemblage composition by sieve fraction.
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Figure A5.27: CB10-117: excavation units showing approximate level of in
situ (filled circle) and sieve (open circle) radiocarbon samples.

Excavated rockshelters | 109

Figure A5.28: CB10-117: excavation of Square A, east section.
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Figure A5.29: CB10-117, Square A: distribution of artefacts and charcoal.

Figure A5.30: CB10-117, Square B: distribution of artefacts and charcoal.
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Table A5.7: CB10-116: assemblage composition.
3 mm

6 mm

Complete
flake

Broken
flake

Total

Complete
flake

Broken
flake

Debris

Total

Basalt

2

2

4

0

0

0

0

BIF

9

9

18

1

1

0

2

Chalcedony

0

0

0

0

1

0

1

Chert

2

2

4

10

6

1

17

Total

13

13

26

11

8

1

20

Table A5.8: CB10-116: distribution of cortex by raw material (6 mm).
BIF

Chalcedony

Chert

Total

Cortical

1

0

6

7

Non-cortical

1

1

11

13

Total

2

1

17

20

Table A5.9: CB10-116: platform type by raw material (6 mm).
BIF

Chert

Total

Cortical

0

5

5

Crush

0

1

1

Flat

2

5

7

Focal

0

1

1

Total

2

12

14
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GROUP 3
Group 3 comprises the Kakutungutanta Creek system (see Figure 6.7) and
is discussed in detail in Chapter 6. There is a high density of archaeological
features within this catchment, including six excavated rockshelters. There
are also a number of stone features associated with rockshelters. Surface
artefacts are sparse and tend to occur at the southern end of the creek line,
with several surface artefact scatters within 500 metres of CB10-92 and
CB10-98, where the creek enters the alluvial plains.

CB10-133 (DAA ID 29122)
CB10-133 is a large, east-facing, multiple-chambered rockshelter situated in
a banded iron formation rock face that forms part of a gully system. Sparse
mulga and other acacia shrubs line the mouth of the shelter along with scattered fig trees. The ground surface consists of outcrops and exfoliating slabs
of BIF with estimated visibility of 70%. The shelter itself is largely devoid
of vegetation, except for seasonal grasses. The site was originally recorded
and excavated in 2010. The excavation was described by Edwards and Hook
(2011, 85–119). This discussion draws on data presented there.
The two chambers located at the front of the shelter are divided by a
large central pillar at the entrance (Figure A5.31, A5.32). Chamber 1, the
southernmost, is 3.3 m high at the drip line and 7 m wide by 13.2 m deep.
Chamber 2 has a similar height and is 7 m wide by 10 m deep. These two
chambers join behind the pillar, where the roof height drops and the shelter narrows before opening out into a third chamber. Chamber 3 is 1.6 m
high at the entrance and 7.4 m wide by 21 m deep. The floor slopes steeply
towards the entrance (Figure A5.32). There is a short talus slope descending
to a third order creek about 5 m away.
During the original field recording, 36 flaked stone artefacts were
recorded on the surface in Chamber 1 from two 2 × 2 m sample squares.
Most were BIF (25), with the rest being chert (8) or chalcedony (3). A chert
geometric microlith was also found. As well as flakes and flake fragments,
nine cores were recorded. These included five BIF cores (one single platform and four multiplatform), two chert single platform cores and two
chalcedony cores (one single and one multiplatform), as well as a dolerite
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millstone that had also been flaked. Subsequent detailed surface recording
showed that three millstones, a muller and a hammer stone were present at
the front of chambers 1 and 2 (Figures A5.32, A5.33). A fragment of baler
shell was also recorded (Figure A5.33).
Table A5.10 summarises the surface flaked stone artefact assemblage
recorded at the time of excavation. Most artefacts were found in Square A
and more than half were mudstone. Three retouched pieces were recorded,
all from the area of Square A. Two of these were geometric microliths, one
of chalcedony, the other chert. The third was a mudstone flake with macroscopic edge damage due to use.
Several pieces of wood were found in Chamber 3 (Figure A5.34). Some
lay on the surface toward the centre, while others were lodged behind roof
fall at the rear of the shelter or on a ledge on the rear wall. The size of these
fragments and their out-of-the-way location suggest they were deliberately
cached. Two had cut marks and one was charred and may have been used
as a torch or firestick. Four samples were taken for radiocarbon dating and
yielded results ranging from 486 to 932 cal BP (see Table 5.4).
Only Chamber 1 was considered suitable for excavation. This is because
it has sufficient roof height and space to move around and the ground
surface was a dry loose sedimentary matrix largely free of roof fall. While
Chamber 2 is also large enough for occupation the floor area was covered in
roof fall and bedrock. Chamber 3 is fairly confined with a narrow entrance
and limited light. Eight depth probes in areas free of roof fall in Chamber
1 indicated that the deposit ranged from 4 cm to 17 cm. Three 1 × 1 m test
pits (Squares A, B and C) were excavated in areas with the deepest deposit
in Chamber 1. Squares A and B were placed close to the drip line, while
Square C was located in the interior of the shelter (Figure A5.32).

Excavation results
The deposits in Square A comprised a single stratigraphic unit excavated in
five excavation units (Figure A5.35). The deposits were unconsolidated and
mixed with gravel. Bedrock and large immovable roof fall began appearing
at the base of EU2 in the eastern part of the test pit and, in EU4 and 5, the
area excavated was restricted (Figure A5.36). The test pit was terminated at
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about 20 cm below the surface. No features were observed during excavation. The deposits were consistently acidic throughout (pH 5–6.5).
Fine charcoal was found throughout, but large pieces only occurred in
EU1 and 2 and there was little charcoal in the lower excavation units. Most
of the 132 artefacts recovered were also found in EU1 and 2. Two flakes
from the 6 mm sieve fraction were recovered from EU3 and 4 and a total
of 11 artefacts from the 3 mm sieve fraction sample were recovered from
EU4 and 5. When corrected for excavated volume, this sparse assemblage
forms a marked secondary peak in the distribution of cultural material.
However, this material is most probably derived from downward movement
of artefacts from EU1 and 2, given the small area excavated and the large
number of immovable rocks (Figure A5.37). Organic remains were present
throughout and included macropod scats (EU1 and 2 only), plant remains
(mostly in EU4) and insect remains (EU1, 2, 4 and 5, increasing towards
the base). Seven small, undiagnostic bone fragments occurred in EU1 and
2. All these remains are assumed to be non-cultural.
Small fragments of red, yellow, white and grey ochre were also found in
EU1–4, with red ochre the most common. However, ochre occurs naturally
within the banded iron formation and is unlikely to be cultural.
Square B was similar to Square A in that it comprised a single stratigraphic unit of unconsolidated sediment mixed with gravel. This was
removed in three excavation units (Figure A5.35). Bedrock began to
appear in EU2 and was completely exposed at the base of EU3, 16 cm
below surface.
Charcoal occurred only in EU1 and 2 and was restricted to the 6 mm
sieve fraction. Most artefacts were recovered from EU1 and 2. Only four
artefacts occurred in EU3, all found in the 6 mm sieve fraction (Figure
A5.38). Organic remains occurred in EU1 and 2 and included macropod
scats, insects and plant material. Eleven very small, undiagnostic bone fragments were recovered from these units and a macropod tooth fragment was
found in EU1. Small fragments of ochre were recovered from EU1 and 2.
As in Square A, these remains are assumed to be non-cultural.
The deposit in Square C was different from the others. There were two
stratigraphic units. These were removed in eight excavation units (Figure
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5.35). SU1 comprised mainly uncompacted deposits of sediment and gravel.
Within EU4, the transition to SU2 was marked by a compact layer of orange
material, probably decomposed roof fall (Figure A5.39). SU2 comprised
a fine pinkish-red deposit with small gravel. Bedrock was reached 35 cm
below surface. The deposits were acidic throughout (pH 5–6).
Charcoal occurred throughout the deposit, but was more abundant in
EU1–5, rising to a marked peak at the interface between SU1 and 2. There
was very little charcoal in EU5–8 and the only charcoal in EU6–8 came from
the 3 mm sieve fraction. There are two peaks in the distribution of flaked
stone artefacts. Most stone artefact material, particularly in EU7 and 8, came
from the 3 mm sieve fraction (Figure A5.40). Organic remains, including
plant material, insect remains and macropod scats, occurred throughout
the deposits, but were more common in EU1–4. Two hundred and ninety-
four fragments of bone were identified in EU1–7. These were mostly small
mammal or reptile bones. A few macropod teeth were also noted. The only
evidence of modification was a charred undiagnostic fragment in EU3.
Small fragments of ochre were recovered from EU1 and 2, but this material
is probably not cultural.

Dating
Table 5.4 (Chapter 5) lists the radiocarbon determinations from CB10-133
and Figure A5.41 presents the probability plot of calibrated dates. The dating evidence from this site seems confusing and indicates a complex history
of occupation over some 5000 years. The irregular nature of the bedrock
produced an accumulation of sediment in some areas and possible ‘lateral
stratigraphy’ with evidence of activity preserved in different parts of the
shelter at different times.
Square C provides the oldest evidence for use of the site, with a concentration of activity about 2500–3000 years ago. Figure A5.40 shows a peak of
both artefacts and charcoal in EU1–5, with a secondary peak of artefacts in
EU7 and 8. The radiocarbon determinations from EU4 and 5 overlap (see
Figure A5.41). It seems likely that the upper peak represents an episode
of occupation about 2500 to 3500 years ago. The slightly younger determination from EU1 may result from mixing of charcoal from the surface
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and the older deposit, or may provide a terminus post quem for this early
episode of occupation. The marked lower peak of artefact deposition may
represent an earlier episode of occupation, perhaps in the mid-Holocene
about 5000 years ago.
The deposits in Square A and B at the front of the shelter are not as deep
as those in Square C. Square A has evidence for use of the shelter within
the last 1000 years. As in Square C, there are two distinct peaks of artefact
deposition and a peak of charcoal corresponding to the upper artefact peak
in EU1 and 2 (Figure A5.37). Two radiocarbon determinations from EU2
and 3 indicate that this occupation was about 500–600 years old. There is
no charcoal associated with the earlier artefact peak, which is therefore
undated. However, as already noted, the uneven bedrock and large roof fall
indicates that this material probably results from downward movement of
artefacts from the sediments above. The deposits from Square B are similar, but there is only a single peak in deposition of cultural material (Figure
A5.38). No dates were obtained from Square B, but it seems likely that the
material recovered is comparable in date to Square A. The dates from the
cached wood also support use of the shelter during the last 1000 years.
Thus, the depositional history of the site indicates that the cultural
material from Squares A and B at the front of the shelter, and Square C
in the interior, result from different periods of use, with older deposits
preserved in Square C. The excavated assemblages from each square will
therefore be discussed separately.

Stone artefacts
Square A. A total of 132 flaked stone artefacts was recovered from Square
A, 64 from the 6 mm sieve fraction and 68 from the 3 mm sieve fraction.
When 3 mm sampling is taken into account, the estimated total number of
artefacts in the 3 mm fraction rises to 263.
Table A5.11 summarises assemblage composition by raw material for
Square A. Comparing MNF for the different sieve fractions shows that
the proportions of BIF and basalt are similar (Figure A5.42). Conversely,
chalcedony and dolerite are more common in the 3 mm fraction and
chert and mudstone make up a higher proportion of the 6 mm fraction.
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This difference in assemblage composition is statistically significant (chi-
square=14.175, df=4, p=0.007).
Most artefacts in Square A are non-cortical (66%), with the highest
proportion of cortical flakes in the BIF component of the assemblage. Chi-
square, however, suggests that there is no difference between the primary
raw materials with respect to presence or absence of cortex. All cortex is
terrestrial except for two BIF complete flakes with riverine cortex (Table
A5.12). Platforms are mostly plain (82%), with cortical platforms only
occurring on BIF or mudstone flakes (Table A5.13).
Table A5.14 summarises length measurements of complete flakes for
each raw material. The relatively small mean length of chalcedony flakes is
probably attributable to small sample size. ANOVA indicates that there is
no significant difference between raw materials with respect to mean length.
Three artefacts excavated in Square A had secondary retouch or use wear.
A chert tula adze was recovered from EU2. Two undiagnostic retouched BIF
flakes were found, one each in EU1 and 3. No cores were recovered from
the excavated deposits.
Square B. A total of 76 artefacts was recovered from Square B, 29 from
the 6 mm sieve fraction and 47 from the analysed sample of the 3 mm sieve
fraction. When 3 mm sampling is taken into account, the estimated total
number of artefacts in the 3 mm fraction rises to 188.
Table A5.15 summarises assemblage composition by raw material for
Square B. Comparing MNF for the different sieve fractions shows that
proportions of BIF and chalcedony are broadly similar, while chert and
mudstone differ (Figure A5.43). However, these differences are not statistically significant (chi-square=6.0329, df=6, p=0.420).
In contrast to Square A, most flaked stone in Square B (59%) carries
some cortex (Table A5.16). Like Square A, the BIF assemblage has the
highest proportion of cortical flakes, but it should be noted that sample
size is small. Chi-square suggests that the difference between raw materials
is not significant (chi-square=4.182, df=3, p=0.24217, omitting basalt and
quartz). All cortex is terrestrial except for one BIF single platform core
with cortex of uncertain origin. Most platforms (82%) are plain (Table
A5.17).
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Table A5.18 summarises the length of complete flakes from Square B,
where sample size was greater than 1. BIF flakes seem to be larger than those
of chalcedony or mudstone. This would be consistent with the higher proportion of cortical flakes. However, ANOVA indicates that the difference
is not statistically significant. Two chert flakes with undiagnostic retouch
or use wear were found in Square B, EU1.
Four single platform cores (one basalt and three BIF) were excavated
from Square B. The basalt core was small (28.6 g, with volume 31,185 mm3)
and retained only 25% cortex. There were no basalt flakes in the 6 mm
sieve fraction and only one in the 3 mm fraction. The BIF cores were 14.2 g
(10,560 mm3), 46.0 g (42,640 mm3) and 135.0 g (93,436 mm3), and the two
larger ones retained more than 50% cortex. BIF MNF for the 6 mm sieve
fraction is still only six, although the amount of debitage in the 3 mm sieve
fraction is higher. This suggests that the basalt core was discarded at the site
but not worked there, while the BIF cores were all flaked on site. The largest of the BIF cores was certainly left at the site while it still retained some
utility, and perhaps the other BIF cores also.
Square C. A total of 173 flaked stone artefacts was analysed in Square
C, 40 from the 6 mm sieve fraction and 133 from the analysed sample of
the 3 mm fraction.
Table A5.19 summarises assemblage composition by raw material for
Square C. Comparing MNF for the different sieve fractions shows that the
proportions of BIF and dolerite are similar. Chert and mudstone are more
common in the 6 mm fraction while chalcedony is more common in the
3 mm fraction (Figure A5.44). Chi-square indicates that these differences
are statistically significant (chi-square=26.364, df=7, p=<0.001). More raw
materials are also represented in the 3 mm sieve fraction.
The proportions of debris, complete and broken flakes are similar for each
lithology in the 3 mm sieve fraction (chi-square=9.9812, df=14, p=0.764).
The 6 mm sieve fraction does differ significantly in the proportions of debris,
complete and broken flakes (chi-square=20.515, df=10, p=0.025) but this
is probably due to the low number of chert complete flakes (Table A5.19).
Square C is similar to Square B in that 58% of flaked stone has some
cortex (Table A5.20). Like Squares A and B, the highest proportion of
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cortical artefacts occurs in the BIF assemblage. However, chi-square suggests that the difference between raw materials is not significant. Like the
other squares, most platforms (68%) are plain (Table A5.21). Three artefacts
from Square C had undiagnostic retouch or use wear, one each in EU1, EU2
and EU7. Like Square B, BIF complete flakes were larger than chert or mudstone. However, ANOVA suggests that the differences are not statistically
significant (Table A5.22).
Ten cores were recovered from the excavation of Square C (Table A5.23).
Seven were BIF (four single platform and three multiplatform) and one was
a mudstone single platform core. The other two were ironstone (one single
platform and one multiplatform). This raw material was not otherwise found
at the site, except for two flakes in the 3 mm sieve fraction from Square C.
All cores but one retained at least some cortex, and seven had at least 50%
cortex. They are quite variable in size. Four BIF cores and both ironstone
cores weigh more than 100 g and the mudstone core weighs 97 g, suggesting that many of the cores were probably left at the shelter for future use.

Discussion
CB10-133 amply illustrates the difficulty of interpreting rockshelters in the
Pilbara region. The stratigraphic and dating evidence suggests a relatively
complex history of use for the shelter, starting in the mid-Holocene. It seems
likely that the shelter was used repeatedly with the focus of activity occurring in different parts of the shelter and at different times. The configuration
of the floor area means that accumulation of sediments was unlikely to be
uniform, while the varying depths of sediment suggest uneven bedrock.
Thus, particular parts of the shelter may have been available at different time
periods. Erosion may also be a factor. The relatively deep deposit in Square
C, with its older radiocarbon determinations, suggests that older deposits
may have been preserved in a hollow in a more protected part of the shelter.
Square C provides evidence of at least one episode of use about 3000–
3500 years ago, with the focus of activity located in the centre of Chamber
1. The assemblage from that square can be considered as a single time-
averaged occupation. The assemblage from Square A represents a more
recent time-averaged occupation within the last 1000 years, with the focus
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of activity at the front of the shelter just within the dripline. In both Square
A and Square C there is a second, sparser peak of stone artefact material,
below the main occupation pulse, lacking organic material and charcoal.
It is not clear whether this represents an earlier (and undated) episode of
occupation or indicates downward movement of small artefacts. Square B
is undated and only has a single peak of cultural material. Like Square A,
it is close to the front of the shelter and probably relates to the same time-
averaged occupation.
Assemblage comparison shows there is little difference between the
squares that could be interpreted as change through time. No diagnostic
artefacts were recovered from any of the squares. Raw material composition is also generally similar throughout the site. There is no significant
difference in the 6 mm sieve fraction between squares with respect to raw
material composition (chi‑square=22.918, df=14, p=0.061). Raw material
composition does differ between squares in the 3 mm sieve fraction (chi-
square=64.603, df=18, p<0.001). However, square by square comparison
suggests that the Squares A and B are similar and it is Square C that is different. Percentage of artefacts with cortex is also not significantly different
between squares (chi‑square=5.666, df=2, p=0.059), although square by
square comparison results in a significant difference between Squares A
and C (chi-square=5.3626, df=2, p=0.0205). This is consistent across all
the main raw materials. There is no evidence for size variation between
squares or raw materials for complete flakes. Only BIF, chert and mudstone
complete flakes occur in all three squares. ANOVA indicates no significant
differences in length of complete flakes between squares (F=1.3, p=0.284,
df=2) or between raw materials (F=2.619, p=0.083, df=2).
Intra-site comparisons are difficult. This is because sample size is generally small and this is particularly exacerbated by raw material diversity. It is
likely that the unsystematic variation between squares results from sampling
factors as well as possible spatial and temporal variation in activity within
the shelter. This variation, together with the disparity between sieve fractions in raw material composition for Squares A and C, seems to indicate
that people used CB10-133 briefly and intermittently over a relatively long
period, perhaps beginning some 4000 years ago. Activities at the shelter
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included tool manufacture and maintenance, as well as core preparation.
The unusually high number of cores recovered from the excavation, especially in Square C, indicates that cores were brought to the shelter and left
for future use. The caching of wood and the presence of grinding material,
including a large millstone on the surface, also suggests planned long-term
re-use of the locality. The absence of surface artefact scatters within a radius
of 1 km of CB10-133 seems to be a consequence of rough terrain and suggests that the shelter provided a key focal point for past human activity in
this part of the study area.
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Figure A5.31: CB10-133: general view of shelter (a) and interior (b).
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Figure A5.32: CB10-133: site plan and profile. (Drawn by M.
Jimenez-Lozano).
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Figure A5.33: CB10-133 surface assemblage: millstone (top) and baler shell
fragment (bottom).
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Figure A5.34a: CB10-133, surface assemblage: cached wood.
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Figure A5.34b: CB10-133, surface assemblage: cached wood showing charred
end (top) and cut marks (bottom).

Excavated rockshelters | 127

Figure A5.35: CB10-133: excavation units and location of radiocarbon samples
for all squares. Closed circles: in situ samples, open circles: 6 mm sieve.
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Figure A5.36: CB10-133, base of Square A excavation showing roof fall and
uneven bedrock.
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Figure A5.37: CB10-133, Square A: distribution of artefacts and charcoal.

Figure A5.38: CB10-133, Square B: distribution of artefacts and charcoal.
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Figure A5.39: CB10-133, Square C: east wall.

Figure A5.40: CB10-133, Square C: distribution of artefacts and charcoal.
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Figure A5.41: CB10-133: probability plot of radiocarbon determinations.
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Figure A5.42: CB10-133, Square A: comparison of raw material by sieve fraction.

Figure A5.43: CB10-133, Square B: comparison of raw material by
sieve fraction.
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Figure A5.44: CB10-133, Square C: comparison of raw material by sieve
fraction.
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Table A5.10: CB10-133: surface flaked stone artefacts.
Complete
flake

Flake
fragment

Core

Total

BIF

1

0

0

1

Chalcedony

2

2

0

4

Chert

2

2

2

6

Dolerite

1

0

0

1

Mudstone

15

2

3

20

Total

21

6

5

32

BIF

2

0

0

2

Chalcedony

1

0

2

3

Mudstone

1

0

0

1

Total

4

0

2

6

BIF

1

0

0

1

Chert

0

1

0

1

Total

1

1

0

2

26

7

7

40

Square A

Square B

Square C

Grand Total
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Table A5.11: CB10-133, Square A: summary assemblage composition.
3 mm

6 mm

Complete
flake

Flake
fragment

Debris

Complete
flake

Flake
fragment

Debris

Basalt

8

1

0

5

3

0

BIF

17

2

0

9

6

4

Chalcedony

12

2

4

3

2

1

Chert

2

0

0

8

3

0

Dolerite

6

1

0

0

0

0

Mudstone

10

2

0

12

4

4

Quartz

0

0

1

0

0

0

Total

55

8

5

37

18

9
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Table A5.12: CB10-133, Square A: presence or absence of cortex for main raw
materials (chi-square=3.0892, df=4, p=0.54302).
Cortical

Non-cortical

Basalt

3

5

BIF

9

10

Chalcedony

1

5

Chert

4

7

Mudstone

5

15

Table A5.13: CB10-133, Square A: platform type.
Cortical

Plain

Crushed

Focal

Total

Basalt

0

5

0

1

6

BIF

2

8

0

1

11

Chalcedony

0

2

0

1

3

Chert

0

10

1

0

11

Mudstone

2

11

0

0

13

Total

4

36

1

3

44
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Table A5.14: CB10-133, Square A: length (mm) of complete flakes for each raw
material (F=1.756; p=0.1603; df=36).
N

Mean

SD

Min

Max

Basalt

5

27.8

11.7

10

40

BIF

9

24.6

11.6

12

45

Chalcedony

3

11.7

0.6

11

12

Chert

8

21.6

9.8

15

45

12

19.3

7.2

10

34

Mudstone

Table A5.15: CB10-133, Square B: summary assemblage composition.
3 mm

6 mm

Complete
flake

Flake
fragment

Core

Complete
flake

Flake
fragment

Debris

Basalt

1

1

1

0

0

0

BIF

10

1

3

6

0

1

Chalcedony

14

0

0

3

2

1

Chert

8

0

0

1

2

2

Dolerite

3

0

0

0

0

0

Mudstone

9

0

0

5

1

0

Quartz

0

0

0

1

0

0

Total

45

2

4

16

5

4
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Table A5.16: CB10-133, Square B: presence or absence of cortex (chi-square=5.7763,
df=5, p=0.3286).
Cortical

Non-cortical

Basalt

1

0

BIF

8

2

Chalcedony

2

4

Chert

2

3

Mudstone

3

3

Quartz

1

0

17

12

Total

Table A5.17: CB10-133, Square B: platform type.
Cortical

Facet

Plain

Focal

Total

BIF

0

0

5

1

6

Chalcedony

0

1

2

0

3

Chert

0

0

2

0

2

Mudstone

0

0

5

0

5

Quartz

1

0

0

0

1

Total

1

1

14

1

17
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Table A5.18: CB10-133, Square B: length (mm) of complete flakes for raw materials
where sample size >1 (F=2.879; df=14; p=0.100).
N

Mean

SD

Min

Max

BIF

6

31.5

12.5

15

46

Chalcedony

4

16.0

4.2

12

22

Mudstone

5

21.2

11.0

11

34

Table A5.19: CB10-133, Square C: summary assemblage composition.
3 mm

6 mm

Complete
flake

Flake
fragment

Debris

Core

Complete
flake

Flake
fragment

Debris

Basalt

0

0

0

0

0

0

1

BIF

60

7

2

7

10

1

0

Chalcedony

21

5

3

0

0

1

0

Chert

7

1

0

0

2

3

2

Dolerite

8

1

0

0

1

0

0

Ironstone

2

0

0

2

0

0

0

Mudstone

3

1

1

1

7

0

2

Quartzite

7

1

0

0

0

0

0

Silcrete

2

1

0

0

0

0

0

110

17

6

10

20

5

5

Total
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Table A5.20: CB10-133, Square C: presence or absence of cortex
(chi-square=6.3866, df=6, p= 0.381).
Cortical

Non-cortical

0

1

12

6

Chalcedony

0

1

Chert

3

4

Dolerite

1

0

Ironstone

2

0

Mudstone

5

5

23

17

Basalt
BIF

Total

Table A5.21: CB10-133, Square C: platform types.
Cortical

Crush

Plain

Focal

Total

BIF

2

0

9

0

11

Chalcedony

0

0

1

0

1

Chert

0

0

2

0

2

Dolerite

1

0

0

0

1

Mudstone

0

1

3

3

7

Total

3

1

15

3

22
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Table A5.22: CB10-133, Square C: length (mm) of complete flakes for raw materials
where sample size >1 (F=0.9369; df=18; p=0.412).
N

Mean

SD

Min

Max

BIF

10

23.6

15.5

4

50

Chert

2

13.0

1.4

12

14

Mudstone

7

17.3

5.8

10

25

Table A5.23: CB10-133, Square C: distribution and attributes of cores recovered
from the excavation.
EU

Core type

Raw
material

Length
(mm)

Width
(mm)

Thickness
(mm)

Volume
(mm3)

Weight
(gm)

%
Cortex

1

Multiplatform

BIF

30

47

32

45120

39.1

0

1

Single platform

Mudstone

50

45

26

58500

97.2

20

2

Single platform

BIF

28

42

30

35280

54.37

50

2

Multiplatform

Ironstone

78

52

64

259584

434.54

30

2

Single platform

Ironstone

28

51

51

72828

104.92

60

3

Multiplatform

BIF

40

47

61

114680

183.87

70

3

Single platform

BIF

43

67

55

158455

353.78

90

3

Single platform

BIF

32

84

49

131712

167.82

70

4

Multiplatform

BIF

36

43

22

34056

55.64

55

6

Single platform

BIF

35

31

50

54250

112.98

90
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KAKUTUNGUTANTA/CB10-93 (DAA ID 29119)
Kakutungutanta (CB10-93) was originally recorded in April 2010 as a
rockshelter with deposit and associated open scatter (Dias and Rapley
2013; Sinclair and Wright 2012, 111). The shelter is on a gully slope and
is easily accessible. It faces south-east towards an ephemeral, third order
creek. The talus slopes down 45° for 20 m (Figure A5.45, Figure A5.46).
The talus and base of the gully carry Low Woodland of scattered acacia
trees with an under storey of scattered shrubs (Acacia and Cassia spp.),
seasonal grass (Eragrostis spp.) and moderately dense spinifex (Triodia
spp.) tussocks. Estimated ground surface visibility was 50% at the base of
the gully and 30% on the talus slope. There is no vegetation in the shelter
and visibility is 100%. The shelter itself is 5 m deep by 6 m wide (floor
area approximately 16 m2) and 3 m high at the drip line. The interior is
sheltered, and large enough for an adult to stand comfortably (Figure
A5.47). Four depth probes indicated the presence of subsurface material
and the potential for excavation. In November 2011, a single 1 × 1 m test
pit was placed in the centre of the shelter immediately inside the drip
line to sample the deepest area of deposit. The results of the excavation
were described by Dias and Rapley (2013, 87–108) and this discussion
draws on data presented there.
The surface artefact scatter is about 10 m south of the shelter and
measures 21 m by 16 m (about 263 m²) (Figure A5.46). Artefacts are concentrated within the central southern portion of the site, with lower densities
towards the southern, eastern and western boundaries. Overall average
density was estimated at 0.52/m². A sample of 13 artefacts was recorded in
detail (Table A5.24). The only cultural material recorded within the shelter
was five manuports, all pebbles, a complete flake and a flake fragment. All
were BIF (Sinclair and Wright 2012).
Immediately west of the shelter is CB12-180, a small rockshelter with
a stone structure to the right of the entrance (Figure A5.48). This appears
to be a partially demolished wall consisting of about 25 rocks. There was
no other cultural material associated with the structure or within the
chamber.

Excavated rockshelters | 143

Excavation results
The test pit was excavated to bedrock at 87 cm in 15 excavation units averaging 5.8 cm deep (Figure A5.49). The surface of the test pit was dry and
loose, consisting of fine sediment, degraded macropod scats and fragments
of dry grass, which probably blew into the shelter. Immediately (<1 cm)
below the surface the deposits were dry, fairly loose, dark reddish brown
with small rocks (SU1). Insect burrows were uncovered in the south-east
area of the pit. At the start of EU3 the deposits became brown (SU2) and at
the base of EU3 a layer of fine, red sediment interspersed with fine gravel
appeared in the northern half of the square (SU3). By the base of EU9 this
red layer completely covered the square and continued to bedrock at the
base of EU15. These colour changes appear to reflect degradation of rocks
rather than discrete depositional events. An increasing number of large
rocks were encountered as excavation proceeded, reducing the area of the
test pit. Apart from the colour changes there was little variation in the overall
composition of the deposit with depth (Figure A5.50). The sediments were
acidic throughout (pH 4.5–6) (Dias and Rapley 2013, 90).
Charcoal was recovered in small amounts from all excavation units.
No discrete hearths or charcoal concentrations were noted in excavation.
In situ samples were only collected from EU1 and 2. There was a marked
peak in distribution in EU2. No charcoal was recovered in situ or in the
6 mm sieve fraction below EU5 (Figure A5.51). The distribution of cultural
material with depth shows a marked peak in EU2, which also corresponds
to the peak in charcoal (Figure A5.51). Most of the artefacts (65%) come
from EU1–3 (i.e. within the top 14 cm). Below EU7 (39 cm below surface)
only three artefacts were found, all from the 3 mm sieve fraction. Only one
of these occurs below 52 cm.
Samples of charcoal from the 6 mm sieve fraction of EU2 and EU5 were
sent to Waikato Laboratory for AMS dating. The results (Figure A5.52) were
surprising as the sample from EU5 was dated to 40,647 cal BP. This is the
oldest determination obtained to date from the Chichester Range (Dias
and Rapley 2014). Such an age is not unexpected, since there are now several sites from the inland Pilbara region with dates older than about 40,000
(see Chapter 2 for discussion). However, the context of the date means that
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it is difficult to interpret. It occurs at a relatively shallow depth and only a
few centimetres below a late Holocene date. This pattern of radiocarbon
determinations widely separated in time, but not by depth, seems to be
characteristic of a number of sites in the study area (see discussion in Chapter 5), although this is the only example where the older date is Pleistocene.
Organic material, other than charcoal, including insect remains, macropod scats and plant remains (leaves, seeds, twigs and roots) was found in
small quantities throughout the excavation (Dias and Rapley 2013, 91–92).
Macropod scats were concentrated in EU1 with small quantities in EU2 and
EU8. Insect remains were mostly found in EU2 and EU3 with small amounts
also in EU6 and EU9. Small amounts of insect nests were found throughout
EU3 to EU12 and in EU14. Plant remains were found in all units.
Most cultural material comes from EU1–3 and this can be attributed to a
late Holocene use of the shelter, about 2500 years ago. The earlier date hints
at a much older use of the site. However, its position within the stratigraphic
sequence suggests that it should be treated with some caution. Moreover,
the sparse cultural assemblage found in association is difficult to interpret.
Additional excavation is clearly needed to recover more datable material
or attempt to date the sediments by alternative means. Unfortunately, it has
not been possible to renew excavations at this site.
Sixty stone artefacts were recovered from the excavation (Table A5.25).
Most are complete flakes (63%) or flake fragments (25%) with the remainder
undiagnostic debris. Two artefacts show evidence of use: a complete BIF
flake from EU4 and a basalt flake fragment from EU7. Both were undiagnostic retouched pieces. Twenty-six artefacts were found in the 6 mm sieve
fraction. Thirty-four came from the 3 mm sample; once sampling was taken
into account, the estimated total number of artefacts from this fraction was
135 (Dias and Rapley 2013, 88–89).
The assemblage was mainly basalt, BIF and chert with small quantities of
chalcedony and quartz in the lower excavation units. The 3 mm and 6 mm
samples were not significantly different overall with respect to raw material
(chi-square=2.554; df=4; p=0.635). Figure A5.53 compares the late Holocene
assemblage from EU1–3 with the older material from EU4–14. In terms of
raw material composition, the two samples are broadly similar with respect
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to raw materials (chi-square=6.1923; df=4; p=0.18524). There is a slightly
higher proportion of basalt and chert in the upper assemblage, but a greater
diversity of materials in the lower assemblage. Most of the assemblage was
non-cortical. Only 38% of BIF artefacts retained some terrestrial cortex. Most
platforms were plain (Table A5.26). Only BIF flakes had cortical platforms.
Table A5.27 summarises the dimensions for complete flakes from
EU1–3 (6 mm fraction) and for BIF complete flakes from EU4–14. The
differences between raw materials and between BIF flakes in the upper and
lower samples are not statistically significant.

Discussion
Kakutungutanta (CB10-93) is the oldest site so far identified in the Chichester Range and seems to have been first occupied before 40,000 years ago.
Unfortunately, the small size of the artefact sample and the limited dating
evidence means that the site is difficult to interpret. There is a marked peak
in both artefacts and charcoal associated with a date of about 2500 years ago.
Cultural material is very sparse in the lower levels of the site with only small
numbers of artefacts recovered from the 3 mm sieve fraction below EU7.
While the assemblage is small, there appears to be no difference throughout
the sequence in raw material or artefact size. The relatively high proportion of small artefacts from the 3 mm sieve fraction in all excavation units
indicates that tool manufacture and maintenance was among the activities
conducted at the site. The presence of several manuports in the shelter on
the surface suggests provisioning of place and therefore regular use of the
shelter.
Kakutungutanta (CB10-93) forms part of a cluster of rockshelters on the
west side of Kakutungutanta Creek (Figure A5.54). As well as CB12-180,
these include CB10-94, a small shelter 50 metres to the north of CB10-93,
which had a BIF manuport in its surface assemblage. There is also another
pair of rockshelters, one excavated and one with a stone feature (CB10-88
and CB10-89, discussed below), about 250 m downstream. While the evidence from Kakutungutanta (CB10-93) itself is sparse, the dating evidence
attests to the ancient use of this creek system, with its unusually high density of archaeological features.
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Figure A5.45: Kakutungutanta (CB10-93): general views of setting (top)
and shelter (bottom).

Excavated rockshelters | 147

Figure A5.46: Kakutungutanta (CB10-93): overall site plan. (Drawn by M.
Jimenez-Lozano).
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Figure A5.47: Kakutungutanta (CB10-93): shelter plan and profile (Drawn by
M. Jimenez-Lozano).
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Figure A5.48: CB12-180: stone structure.

Figure A5.49: Kakutungutanta (CB10-93): excavation units and approximate
position of radiocarbon samples.
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Figure A5.50: Kakutungutanta (CB10-93) during excavation (top) and base
of EU15 .
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Figure A5.51: Kakutungutanta (CB10-93): distribution of stone artefacts and
charcoal.
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Figure A5.52: Kakutungutanta (CB10-93): probability plot for calibrated
radiocarbon dates.
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Figure A5.53: Kakutungutanta (CB10-93): comparison between upper and
lower units in terms of overall raw material composition.
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Figure A5.54: Kakutungutanta (CB10-93) and associated sites.
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Table A5.24: Kakutungutanta (CB10-93): summary of surface assemblage.
Complete
flake

Flake
fragment

Manuport

Total

Basalt

2

1

0

3

BIF

7

4

5

16

Chert

1

0

0

1

Total

10

5

5

20
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Table A5.25: Kakutungutanta (CB10-93): summary of assemblage composition.
3 mm

6 mm

Total

Debris

Complete
flake

Flake
fragment

3 mm
total

Debris

Complete
flake

Flake
fragment

6 mm
total

Basalt

3

4

0

7

0

3

0

3

10

BIF

0

4

2

6

0

7

1

8

14

Chert

2

1

3

6

0

6

2

8

14

Quartz

0

1

0

1

0

0

0

0

1

Total

5

10

5

20

0

16

3

19

39

Basalt

0

2

1

3

0

0

1

1

4

BIF

0

3

0

3

1

3

1

5

8

Chalcedony

0

1

0

1

0

0

0

0

1

Chert

0

2

3

5

0

0

0

0

5

Quartz

1

0

1

2

0

1

0

1

3

Total

1

8

5

14

1

4

2

7

21

EU1–3

EU4–14
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Table A5.26: Kakutungutanta (CB10-93): platform type.
Cortex

Plain

Focal

Total

Basalt

0

2

1

3

BIF

2

10

0

12

Chert

0

4

2

6

Quartz

0

1

0

1

Total

2

17

3

22
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Table A5.27: CB10-93: dimensions for complete flakes from the 6 mm sieve fraction.
EU1–3

EU4–14

Basalt

BIF

Chert

BIF

3

7

3

3

Mean

20.3

15.1

15.8

24.3

SD

4.6

8.8

9.3

8.0

15–23

9–34

7–33

16–32

Mean

13.0

15.1

12.8

19.3

SD

6.2

11.2

3.0

6.1

6–18

8–40

9–18

14–26

Mean

3.3

2.7

3.5

4.0

SD

1.2

1.5

1.6

0.0

Range

2–4

2–6

2–6

4–4

N
Length (mm)

Range
Width (mm)

Range
Thickness (mm)
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CB10-88 (DAA ID 29117)
CB10-88 is an east-facing banded iron formation rockshelter on the western slope of a small gully in the foothills of the Chichester Range (Figure
A5.55). About 80 m to the east is a third order ephemeral creek. The shelter
has two chambers divided by a large area of roof fall and boulders. Overall the shelter is 3.5 m long and 26.5 m wide with an estimated floor area
of about 42.5 m² and a height of 3.1 m at the drip line. The talus is 10 m
long by 25 m wide and slopes steeply to the base of the gully at a gradient
of 30˚. The talus slope and the gully carry a moderately dense understorey
of seasonal grasses (Eragrostis spp.), spinifex (Trioidia sp.) hummocks with
scattered acacia trees and shrubs. Ground visibility averaged about 50%.
The shelter itself is largely devoid of vegetation with several small acacia
shrubs along the dripline.
Chamber 1 is 3.7 m long, 9.5 m wide (about 23.7 m²) and is 2.3 m high
at the drip line. Chamber 2, to the north of Chamber 1, is larger (3.5 m long,
17.5 m wide and 3 m high at the drip line), but a series of large boulders
along the drip line forms a natural wall and reduces the usable floor area
to about 18.4 m² (Figure A5.56).
Immediately south of CB10-88 is a stone structure (CB10-89/DAA
30391) (Sinclair and Wright 2012, 92–8). CB10-89 is a small single chamber with two adjacent entrances (Figure A5.57). The chamber is about 1.5 m
above the ground in a vertical banded iron face with a steep talus slope
descending towards a third order ephemeral creek at the base of the gully.
There is evidence for disturbance by kangaroo within the chamber, which
measures 3.2 m long, 3.2 m wide and 0.9 m high. The southern entrance
(Entrance 1) measures 1.5 m by 1.0 m and is unblocked. Entrance 2 is 0.8 m
by 1.2 m and is blocked by two large, horizontally stacked rocks with at
least two smaller rocks beneath them. A shallow alcove about 2.3 m long
occurred about 30 cm below the chamber. At the time of recording, the
alcove contained two kangaroo tibiae, but these were not considered to be
the result of cultural activity. No cultural material was recorded in the vicinity of the structure. Nyiyaparli representatives who participated in recording
CB10-89 considered that the structure was intended to trap animals, with
the alcove below possibly used for storing meat.
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CB10-88 was first reported in April 2010 and excavated in July 2011
(Dias and Rapley 2013). Two artefacts were recorded on the surface, both
BIF complete flakes. Four depth probes (two in each chamber) indicated
the floor deposits varied between 7.5 cm and 14 cm. A single 1 × 1 m test
pit was placed in the centre of Chamber 1, where deposits appeared to be
deepest and the floor area was relatively free of roof fall. The excavation was
described in Dias and Rapley (2013, 109–27) and this discussion draws on
the information presented there.

Excavation results
The test pit was excavated in three excavation units (Figure A5.58). Bedrock
began to appear in EU2 and extended over the whole square at a depth of
14 cm (Figure A5.59). The surface was dusty, dry and loose with scatted
pieces of small roof fall, macropod scats, and dry twigs and leaf litter. The
excavated sediments comprised dry, loose silty soil and gravel, with occasional larger rocks and areas of more compacted sediment. The deposits
were yellowish red in EU1 and 2, darkening to reddish brown in EU3, and
were acidic throughout (pH 5.5–6). No features were identified.
Stone artefacts were recovered from EU1 and 2 (Figure A5.60). Very
fragmentary charcoal occurred throughout but with a marked peak in EU1.
The only charcoal in EU3 came from the 3 mm sieve fraction. Other organic
material included plant remains, non-diagnostic bone fragments, insect
remains (EU1 only) and macropod scats (also EU1 only).
One in situ charcoal sample from the base of EU2 was sent to Waikato
for dating (see Table 5.4). The resulting age determination was 499±25 (Wk-
33652), giving a median calibrated age of 509 cal BP. This suggests that the
shelter was used within the last 500 years ago.
Stone artefacts
Eighteen flaked stone artefacts were recovered from EU1 and 2, in addition to the two BIF flakes recorded on the surface (Table A5.28). Most of
these came from the 6 mm sieve fraction. Three chert flakes were recovered
from the sampled 3 mm sieve fraction. A basalt multiplatform core was
found in situ on the surface of the square and a chert multiplatform core
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was recovered from EU1. The chert core is relatively small (15.2 g, volume
5510 mm3). However, the basalt core was 86 g (42,398 mm3) and may well
have been left at the site for future use. The remaining artefacts were complete or broken flakes of basalt, BIF, chert and dolerite. None showed any
evidence of secondary modification.
Most of the artefacts were non-cortical. The chert multiplatform core
retained a small amount of terrestrial cortex. One of the BIF flakes from
the surface had a cortical platform and retained some cortex on the dorsal
surface. This cortex was riverine, indicating the source material probably
came from the nearby creek.

Discussion
CB10-88 and CB10-89 are part of a cluster of rockshelters on the west side of
Kakutungutanta Creek and are about 250 metres south of Kakutungutanta
(CB10-93) (Figure A5.54). They are about 200 metres north of another pair
of shelters on the east side of the creek (CB10-92, CB10-98). CB10-88 seems
to have been used briefly within the last 500 years. The cultural material
is very sparse and thus difficult to interpret. The proximity of the site to
CB10-89 might suggest that the main use of CB10-88 was as a temporary
camp associated with hunting. The small number of artefacts from the 3 mm
sieve fraction suggests that tool manufacture and maintenance was not a
prominent activity at the site. The basalt core may indicate provisioning of
the shelter, perhaps to ensure a supply of raw material for visits associated
with activities at the more intensively used shelters nearby.
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Figure A5.55: CB10-88: general view.
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Figure A5.56: CB10-88: plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.57: CB10-89: stone feature.

Figure A5.58: CB10-88: excavation units and position of in situ charcoal
sample.
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Figure A5.59: CB10-88: base of excavation (top) and south-west section
(bottom).
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Figure A5.60: CB10-88: distribution of artefacts and charcoal.

Table A5.28: CB10-88: raw material composition and major artefact classes.
3 mm

6 mm

Surface

Complete
flake

Complete
flake

Broken
flake

Core

Total

Complete
flake

Basalt

0

1

1

1

3

0

BIF

0

7

0

0

7

2

Chert

3

2

1

1

4

0

Dolerite

0

1

0

0

1

0

Total

3

11

2

2

15

2

Excavated rockshelters | 167

CB10-92 (DAA ID 29118)
CB10-92 is a small, west-facing rockshelter with associated surface artefact scatter on the south-east slope of a low hill, which forms part of the
southern foothills of the Chichester Range (Figure A5.61). The shelter
is 1.7 m high at the drip line, 9.4 m deep and 7.4 m wide. The walls and
ceiling are exfoliating slabs of banded iron formation. Moderate-sized
conglomerate boulders are present at the front of the shelter along the drip
line. These appear to be roof fall and suggest that the configuration of the
shelter roof in the past was different from its appearance today (Figure
A5.62). The shelter overlooks a large valley that is incised by Kakutungutanta Creek, 40 m to the north. It was originally recorded and assessed
as having potential for a subsurface archaeological deposit in 2010 (Sinclair and Wright 2012).
The talus is a gentle 10 m long slope that is covered by silt and gravel,
with exposed patches of bedrock. The talus carries moderately dense stands
of mulga (Acacia aneura) trees and an understorey of moderately dense
acacia shrubs and spinifex (Triodia spp.) hummocks. The shelter itself
is largely devoid of vegetation. Accordingly, ground surface visibility is
estimated at 95% within the rockshelter and 20% on the talus slope. The
surface artefact scatter extends down the slope from the entrance to the
shelter (Figure A5.63). It measures 24 m by 40 m with an estimated area of
792 m2. There are two main concentrations of artefacts, one at the entrance
to the rockshelter and a second at the northern end of the scatter. A sample
of artefacts was recorded from a 5 × 5 m square near the entrance to the
shelter. These were mainly BIF complete flakes (Table A5.29).
Six depth probes indicated that there was up to 75 cm of deposit. A
single 1 × 1 m test pit was excavated at the front of the shelter about 0.5 m
inside the drip line. This area had sufficient space for human occupation
and was devoid of major roof fall or disturbance. The surface of the test
pit sloped down slightly towards the drip line and was covered with sparse
small roof fall, macropod scats and small plant debris. The excavation was
described by Dias and Rapley (2013, 61–85), and this discussion draws on
data presented there.
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Excavation results
The test pit was excavated in 17 excavation units which averaged 5 cm deep
(Figure A5.64). Bedrock was reached at 85 cm below ground surface. The
deposit (SU1) comprised a loose to lightly compact matrix of fine sediment and gravel. The deposits in EU1–2 were loose with large quantities
of macropod scats and dark reddish brown in colour. The deposits became
generally lighter and more compact with depth (Figures A5.65, A5.66). In
EU3 a charcoal rich feature emerged in the north-west corner (SU2). This
feature covered about 25% of the square and continued to the base of EU4.
It was interpreted as a degraded hearth. At the base of EU6, a red deposit
appeared along the eastern wall (SU3). Bedrock was first exposed immediately beneath this deposit in EU8. SU3 is interpreted as degraded bedrock.
Bedrock and immovable roof fall were increasingly exposed in succeeding
excavation units to EU17 at 85 cm below surface. Artefacts occurred in all
excavation units to EU16. The deposits were acidic throughout (pH 4.5–5).
Three samples of charcoal were sent to Waikato Laboratory for AMS
dating. All were obtained from the 6 mm sieve (see Table 5.4). The determinations from EU8 and EU10 were not in stratigraphic order but the
substantial overlap in the distributions of the calibrated dates (Figure A5.67)
suggests that these are the same age.
The distribution of artefacts and charcoal with depth shows a marked
peak, particularly in the 3 mm charcoal in the upper excavation units, with
a possible secondary peak in the lower part of the site (Figure A5.68). There
is a marked trough in the distribution of material at EU8. As noted above,
bedrock and large roof fall started appearing at EU8 (40 cm below surface)
with increasing reduction in the area of the square below this until bedrock
was reached at 85 cm below surface. The radiocarbon determinations suggest a relatively rapid accumulation of sediment over about a thousand years.
Therefore, most or all of the cultural material from EU1–7 probably relates to
a single time-averaged period of use 1000–2000 years ago. The small quantities of cultural material recovered below EU8 suggest possible earlier use of
the shelter, but the restricted area excavated makes interpretation difficult.
Organic remains, including plant material, macropod scats, hair, and
insect remains, were found throughout the sequence, but decreased with
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depth. Evidence of termite activity suggests the possibility of disturbance
through bioturbation. Bone was recovered from EU1–5 and EU7. Most was
undiagnostic or could not be identified to species (Table A5.30). Twenty-
five bone fragments were burnt. It is not clear how much of this material
results from human activity.

Stone artefacts
Two hundred and sixty-six flaked stone artefacts were recovered from the
excavation (Table A5.31). Of these, 161 came from the 6 mm sieve fraction
and the remainder from the sampled 3 mm sieve fraction. When corrected
for sampling, the estimated total of artefacts from the 3 mm sieve fraction
is about 400. Most artefacts came from EU1–7, with only 45 from the lower
spits (30 from the 6 mm fraction and 15 from the 3 mm sample). A granite
hammer stone was found in EU7 (Figure A5.69).
Most flaked stone material is BIF, which occurred throughout the
sequence in all excavation units. Chert and chalcedony are the next most
common raw materials and occur in most spits. Mudstone was only found
in EU1–7. CB10-92 is the only shelter investigated where quartzite is present
in more than a trace amount, which is the case in four other shelter assemblages (see Chapter 5). Most raw materials are represented in both the 3 mm
and 6 mm sieve fractions. However, dolerite, quartzite (except for one flake)
and silcrete were only recovered from the 6 mm fraction, suggesting that
these materials may not have been worked on site. By contrast, most basalt
came from the 3 mm sieve fraction. Complete flakes were the most common
artefacts. Four single platform cores were recovered from each of the top
three excavation units, one each of BIF and chalcedony, and two of chert.
Figure A5.70 summarises raw material composition by sieve fraction
for EU1–7 and EU8–16. In both, BIF is more common in the 6 mm sieve
fraction, while chert and chalcedony are more common in the 3 mm fraction. The difference is statistically significant in EU1–7 (chi-square=24.643;
df=7; p<0.001), but not in EU8–16 (chi-square=10.875; df=5; p=0.054).
Five artefacts show evidence of retouch. These include a BIF tula from
EU1. The others were undiagnostic and included two chert retouched pieces
from EU1 and EU3 and two of dolerite from EU3 and EU8. Three blades
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were found in the excavation, one each of dolerite and BIF in EU5 and one
of basalt in EU6. There was no other evidence of blade production and these
artefacts were probably imported to the site.
There were four single platform cores from EU1–7. Two were chert (EU2
and 3) and there was one each of BIF and chalcedony. Both chert cores were
small (1.8 g and 7.7 g) and non-cortical, and were probably discarded at
the end of their life. The chalcedony core (EU3) by contrast weighed 38 g
(volume 29,435 mm3) and 20% of its surface retained terrestrial cortex. The
BIF core (EU1) was 112 g (volume 78,435 mm3) and 80% cortical. These
cores may well have been left at the shelter for future use.
Most flakes and flake fragments are non-cortical (73%). Only mudstone
flakes are mostly cortical (83%). Most cortex is terrestrial, with riverine
cortex only represented by three BIF flakes. Most platforms are also non-
cortical (Table A5.32). Table A5.33 summarises dimensions of complete
flakes for raw materials where sample size is greater than two. There are no
statistically significant differences between flakes of different raw materials
or between EU1–7 and EU8–16.

Discussion
CB10-92 is one of the richest sites in the study area. Most cultural material
probably comes from a period 1000–2000 years ago. Like Square C in CB10-
133, the most recent date suggests that depositional history might vary in
different parts of the shelter or that erosion has removed the most recent
deposits. In the absence of more extensive archaeological excavation, this
question cannot be pursued further. This highlights some of the problems of
interpretation presented by limited test pitting of rockshelters in the Pilbara
region when compliance archaeological work is undertaken. The small size
of the test pit, coupled with the presence of large roof fall from EU8, also
makes it difficult to interpret the material from earlier levels.
In the analysis of surface assemblages (see Chapter 4), Group 3B was
defined by sites within a kilometre radius of CB10-92 (Figure A5.71). CB10-
92 is one of a pair of rockshelters on the eastern side of Kakutungutanta
Creek and is about 300 metres south of CB10-88 and CB10-89 on the western side of the creek. CB10-92 is within 500 metres of the point where
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Kakutungutanta Creek enters the outwash plains and there are several large
surface scatters and clusters of isolated artefacts immediately to the south-
east as the valley widens. CB10-92 is thus close to the ecotone between the
ranges and the plains and is the first shelter encountered moving up Kakutungutanta Creek, which has clearly been a key landscape feature in the
study area for thousands of years.

Figure A5.61: CB10-92: general view.
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Figure A5.62: CB10-92: plan and profile of rock shelter. (Drawn by M.
Jimenez-Lozano).

Excavated rockshelters | 173

Figure A5.63: CB10-92: overall site plan.

Figure A5.64: CB10-92: excavation units and approximate position of
radiocarbon samples.
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Figure A5.65: CB10-92, during excavation (top) and approaching bedrock
(bottom).
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Figure A5.66: CB10-92: south-west section.
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Figure A5.67: CB10-92: probability plot of radiocarbon determinations.
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Figure A5.68: CB10-92: distribution of artefacts and charcoal.
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Figure A5.69: CB10-92: granite hammer stone.
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Figure A5.70: CB10-92: raw material composition by sieve fraction and
excavation unit.
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Figure A5.71: CB10-92: archaeological features within a 500-metre radius.
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Table A5.29: CB10-92: surface sample.
Complete flake

Flake fragment

Total

Basalt

1

0

1

BIF

9

2

11

Chert

1

1

2

11

3

14

Table A5.30: CB10-92: animal bone.
N

Weight (g)

Macropod

44

135.88

Mammal

29

6.45

Bird

6

0.23

Frog

2

0.02

Lizard

20

0.20

Snake

5

0.05

18

0.18

Unidentified undiagnostic fragment

132

2.92

Total

256

146.93

Unidentified reptile
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Table A5.31: CB10-92: summary of assemblage composition.
3 mm

6 mm

Debris

Complete
flake

Flake
fragment

3 mm total

Complete
flake

Flake
fragment

Single
platform core

6 mm total

Basalt

2

4

1

7

2

0

0

2

BIF

2

28

6

36

56

11

1

68

Chalcedony

1

9

1

11

3

4

1

8

Chert

3

18

7

28

20

7

2

29

Dolerite

0

0

0

0

2

3

0

5

Mudstone

0

8

0

8

4

2

0

6

Quartzite

0

0

0

0

11

1

0

12

Silcrete

0

0

0

0

1

0

0

1

Total

8

67

15

90

99

28

4

131

Basalt

1

0

0

1

0

0

0

0

BIF

0

6

1

7

20

3

0

23

Chalcedony

0

2

2

4

1

0

0

1

Chert

0

1

1

2

1

0

0

1

Dolerite

0

0

0

0

2

0

0

2

Quartzite

0

1

0

1

3

0

0

3

Total

1

10

4

15

27

3

0

30

Total

9

77

19

105

126

31

4

161

EU1–7

EU8–16
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Table A5.32: CB10-92: platform types.
Cortex

Plain

Focal

Total

0

2

0

2

16

46

1

63

Chalcedony

0

4

1

5

Chert

4

18

1

23

Dolerite

0

3

0

3

Mudstone

0

6

0

6

Quartzite

1

10

1

12

Silcrete

0

1

0

1

Total

21

90

4

115

BIF

4

19

0

23

Chalcedony

0

1

0

1

Chert

0

1

0

1

Dolerite

1

1

0

2

Quartzite

0

3

0

3

Total

5

25

0

30

EU1–7
Basalt
BIF

EU8–16
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Table A5.33. CB10-92: dimensions of complete flakes from EU1–7.
Length
(mm)

Width
(mm)

Thickness
(mm)

Mean

20.8

18.1

4.8

SD

10.2

8.1

2.7

Mean

17.0

13.0

4.0

SD

13.9

6.0

1.7

Mean

16.9

15.7

3.7

8.3

6.2

2.1

Mean

32.7

19.0

6.3

SD

24.0

16.5

5.9

Mean

13.8

12.3

3.8

5.1

4.7

2.2

14.5

14.0

3.4

4.5

7.0

2.7

20.4

18.3

4.8

8.5

8.6

2.3

Mean

28.0

18.3

5.3

SD

16.1

11.1

4.5

EU1–7
BIF (N=56)

Chalcedony (N=3)

Chert (N=20)

SD
Dolerite (N=3)

Mudstone (N=4)

SD
Quartzite (N=11)

Mean
SD

EU8–16
BIF (N=20)

Mean
SD

Quartzite (N=3)
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CB10-98 (DAA ID 32031)
CB10-98 is a west-facing, banded iron formation rockshelter on the slope
of a wide gully (Figure A5.72). At the base of the gully, about 20 metres to
the north-west, is Kakutungutanta Creek. The shelter is 10.7 m long and
3.7 m wide with a floor area of about 39 m2 (Figure A5.73). It is 1.4 m high
at the drip line. The talus is 20 m by 15 m and has a gradient of 25˚. The
talus slope and the gulley below carry a moderately dense understorey of
spinifex (Trioidia sp.) grassland with scattered acacia trees and shrubs.
The shelter was first reported in April 2010 (Sinclair and Wright 2012,
117). A small scatter of surface artefacts was recorded on the talus slope
extending north-west from the entrance to the shelter (Figure A5.74). A single platform dolerite core was also found on the surface, cached in the rear
of the shelter (Figure A5.75). No other artefacts were found on the shelter
floor and it is possible that this core was deliberately left in the shelter for
future use as part of a strategy of provisioning places.
Artefact density peaks at 0.8/m² in the centre of the talus with fewer
artefacts along the base of the gully or at the entrance to the shelter (Sinclair
and Wright 2012, 118). A sample of 20 artefacts was recorded from a 5 × 5 m
sample square. All were complete flakes or flake fragments (Table A5.34).
Most (70%) were BIF with basalt, chalcedony and chert also occurring in
small numbers. There were no cores in the surface sample on the talus.
One BIF distal flake fragment had a short length of undiagnostic retouch.
A series of 10 depth probes within the shelter suggested the floor deposits
varied between 4 cm and 51 cm. A single 1 × 1 m test pit was placed centrally just inside the drip line in an area that was thought to have the deepest
deposit and was relatively free of roof fall. It was excavated in November
2011. The excavation was described in Dias and Rapley (2013, 109–27) and
this discussion draws on the information presented in that report.

Excavation results
The test pit was excavated in 10 excavation units and was halted at 62 cm
(EU10) when bedrock extended over 95% of the square (Figure A5.76).
The surface was dry with medium-sized rocks and small gravel. EU1 comprised dry, loose, fine, dark reddish-brown sediment with localised areas of
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compaction. Most of EU2 had a similarly loose matrix with localised areas
of a darker damp deposit. In the south-east corner of EU2 a probable hearth
feature was found (Figure A5.77, top). This comprised a concentration of
degraded charcoal resting on white calcrete. The remainder of EU3 was
loose, brown-red sediment with medium-sized gravel. This layer continued
to bedrock, with increasing compaction and quantities of medium gravel
and large rocks. A large rock was first uncovered in EU4 and progressively
revealed down to EU10, greatly restricting the area excavated (Figure A5.77,
bottom). The deposits were acidic throughout (pH 4.5–5).
Stone artefacts and charcoal were confined to the top five excavation
units (Figure A5.78). There is a marked peak in EU2 and 3, perhaps associated with the possible hearth in EU2. Organic material, including charcoal,
insect remains, bone, macropod scats and plant material, were found in all
excavation units, but it is considered unlikely to be cultural in origin.
Two radiocarbon determinations were obtained. Like several other shelters in the study, these are quite widely separated in time, though not depth
(Figure A5.79). This could be interpreted as very slow accumulation of sediments, or as episodic use of the shelter. The possible hearth and artefacts
in EU1–3 represent a recent episode of occupation dated to about 1500
years ago, while there may be evidence of an earlier episode of use about
5000 years ago.

Stone artefacts
Most of the excavated assemblage comes from EU1–3, with the ten artefacts
from EU4–5 representing a possible earlier occupation of the shelter (Table
A5.35). Most artefacts were chert or BIF. There were also small quantities of
basalt, chalcedony, dolerite, ironstone, quartz and quartzite. Most artefacts
were complete flakes with small quantities of debris and flake fragments.
The only core was an undiagnostic quartz core fragment. One BIF complete
flake in EU1 also had a short length of undiagnostic retouch.
The artefacts from the 3 mm sieve fraction dominate the assemblage;
when sampling is taken into account the extrapolated total is 120 (Dias and
Rapley 2013, 116). There is considerable disparity between the 3 mm and
6 mm fractions in terms of raw material composition (Figure A5.80). The
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6 mm fraction has a wider range of raw materials and the largest single category is BIF (41%). By contrast, the 3 mm fraction is dominated by chert
(58%), and BIF only makes up 24%. Both shelter assemblages are different
from the surface sample from the talus, which is 70% BIF.
Most artefacts are non-cortical in both the excavated and surface assemblages. All cortex is terrestrial in the excavated assemblage and cortical flakes
occur in all materials except chalcedony. In the surface assemblage, most
cortical pieces are BIF and all except one are riverine in origin. Generally,
complete flakes from the surface assemblage are larger than those from the
excavation (Table A5.36). BIF and ironstone flakes are larger than those of
chert and chalcedony.

Discussion
CB10-98 was probably used intermittently with a recent episode of occupation about 1500 years ago, and a possible earlier one about 5100 years ago.
This pattern occurs at several other sites in the study area (see discussion
in Chapter 5). There was no evidence for occupation in deeper deposits at
the shelter, but it should be noted that the presence of large roof fall in the
excavated square meant only a very small part of the older sediments was
sampled. CB10-98 is close to the much more intensively occupied CB10-
92 (Figure A5.71).
The presence of relatively large numbers of artefacts in the 3 mm sieve
fraction indicates that tool maintenance and core preparation were carried
out at the site. However, the disparity between the 3 mm and 6 mm raw
materials probably implies that episodes of use were brief. The dolerite core
left in the rear of the shelter is evidence for provisioning of the place and
suggests that return visits were planned.
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Figure A5.72: CB10-98: general view of shelter setting (top) and entrance
(bottom).
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Figure A5.73: CB10-98: shelter plan and profile. (Drawn by M.
Jimenez-Lozano).
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Figure A5.74: CB10-98: overall site plan.
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Figure A5.75: CB10-98: single platform dolerite core cached in rear of shelter.

192 | CRAFTING COUNTRY

Figure A5.76: CB10-98: excavation units and approximate position of
radiocarbon determinations.
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Figure A5.77: CB10-98, during excavation: possible degraded hearth feature
(top), base of excavation (bottom).
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Figure A5.78: CB10-98: distribution of artefacts and charcoal.
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Figure A5.79: CB10-98: probability distribution of radiocarbon
determinations.
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Figure A5.80: CB10-98: raw material composition by sieve fraction.

Table A5.34: CB10-98: surface assemblage sample from talus.
Complete
flake

Broken
flake

Total

0

1

1

11

3

14

Chalcedony

2

2

4

Chert

1

0

1

Total

14

6

20

Basalt
BIF
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Table A5.35: CB10-98: artefacts by raw material and major artefact class.
3 mm

6 mm

Debris

Complete flake

Broken flake

Total

Debris

Complete flake

Broken flake

Core fragment

Total

Basalt

0

1

2

3

0

0

2

0

2

BIF

0

2

3

5

0

3

5

0

8

Chalcedony

0

1

1

2

0

0

2

0

2

Chert

3

5

9

17

1

1

3

0

5

Dolerite

0

0

0

0

0

0

1

0

1

Ironstone

0

0

0

0

0

2

0

0

2

Quartz

0

0

0

0

0

0

2

1

3

Sub-total

3

9

15

27

1

6

15

1

23

BIF

1

1

1

3

0

3

0

0

3

Chert

0

2

0

2

1

0

0

0

1

Quartzite

0

1

0

3

0

0

0

0

0

Sub-total

1

4

1

6

1

3

0

0

4

Total

4

13

16

33

2

9

15

1

27

EU1–3

EU4–5
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Table A5.36. CB10-98: mean dimensions (mm) of complete flakes from excavated
and surface samples.
Excavated

N

Length

SD

Width

SD

Thickness

SD

BIF

6

33.7

18.5

17.5

7.4

7.7

6.0

Chert

1

12.0

Ironstone

2

32.0

11.3

26.0

2.8

14.5

10.6

11

39.0

13.6

30.7

10.4

11.3

5.9

Chalcedony

2

26.0

19.8

15.5

7.8

4.0

0.0

Chert

1

23.0

14.0

4.0

Surface
BIF

25.0

10.0
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CB10-147 (DAA ID 29124)
CB10-147 is a west-facing rockshelter on the slope of a low banded iron formation hill which forms part of the southern half of the Chichester Range
(Figure A5.81). It overlooks the wide north–south oriented valley of Kakutungutanta Creek, 140 m to the west. A first order ephemeral drainage line
lies 25 m north-west of the site. The shelter is 11.0 m long, 8.0 m wide, with
a floor area about 54 m² and is 2.1 m high at the drip line (Figure A5.82).
The talus has a moderate gradient (20°), 10 m wide, 15 m long and its
surface is banded iron formation gravel with small exfoliated slabs of banded
iron formation similar to the shelter walls and ceiling. Vegetation on the
talus consists of a scrub of scattered Grevillea spp. trees, with an understorey
of Acacia spp. and Cassia spp. shrubs and spinifex (Triodia spp.) grassland.
Ground surface visibility here is estimated at 90%. There is no vegetation
in the shelter.
CB10-147 was first recorded in April 2010 (Sinclair and Wright 2012,
124). Three depth probes indicated subsurface deposits 16–18 cm deep. In
November 2011, a single test pit (1 × 0.5 m) was excavated in the south-west
portion of the shelter in an area that was free of roof fall or disturbance. The
results of the excavation were described by Dias and Rapley (2013, 145–59),
and this discussion draws on information presented there.
Six artefacts were recorded on the surface. All were BIF cores, four single platform and two multiplatform.
Immediately to the south of CB10-147 is a walled enclosure (CB11-93)
(DAA 303920) (Figure A5.83). CB11-93 was recorded in 2011 (Sinclair and
Wright 2012, 161–63). A partially collapsed wall of boulders blocks off a
single chamber. The chamber is 4.3 m long, 2.9 m wide and 1.0 m high
at the drip line. The wall comprises a minimum of 30 stacked BIF stones
at the opening of the niche. They range in size from 55 × 56 × 20 cm to
10 × 10 × 5 cm. Several larger rocks to the north of the opening appear to be
repositioned roof fall. The wall has collapsed in the centre and to the south of
the opening, allowing a view into the chamber. There was no other cultural
material associated with the structure or within the chamber. Depth probes
within the chamber and below the structure indicated that there was little
accumulation of deposit.
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Excavation results
The deposits were excavated in five arbitrary excavation units of about 6 cm
(Figure A5.84). The surface of the test pit was dry and covered in small roof
fall, fine, loose soil and degraded BIF dust, as well as leaf litter, twigs, macropod scats, and a bone. The deposits were uniform throughout and became
more compact with depth (Figure A5.85). They were characterised by an
acidic (pH 4.5–5), dry matrix of silty, strong, brown soil, interspersed with
small pieces of gravel. Bedrock appeared in EU4 and covered most of the
square at the base of EU5 about 32 cm below ground surface. As no cultural
material was recovered in EU4 and EU5, the test pit was abandoned.
Small quantities of organic material were found throughout and, as
well as charcoal, included bone, insect nests and remains, macropod scats
and plant fragments (including leaves, roots and seeds). Bone was recovered from all units except EU1 and was found in both the 6 mm and 3 mm
sieves. All bone was highly fragmented and most was unidentifiable, with
the exception of one femur fragment, four unidentified macropods and one
unidentified mammal bone. None of the bone had any evidence of human
modification and may not be cultural in origin. Insect remains were found
in all units, with a relatively high amount in EU4 and the remnants of a
termite nest in the north-east corner of EU5. Macropod scats occurred in
EU1, EU2 and EU3, with the most in EU1. Plant fragments also occurred
in all units, with leaves throughout, roots in EU1, EU2 and EU4, and seeds
in EU1. None of this material is thought to be cultural.
Artefacts were only recovered from EU1 and EU3 (Figure A5.86). Charcoal was found in all units and was mostly very fragmented. The largest
amount came from EU2. No discrete hearths were noted. Two samples of
charcoal were sent to Waikato Laboratory for dating from the two excavation units with cultural material. The results suggest that the shelter saw two
brief episodes of use, one in the recent past and an earlier mid-Holocene
occupation (Figure A5.87).
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Stone artefacts
Only 13 artefacts were recovered from the excavation, two from EU1 and
11 from EU3. Most were complete flakes from the 6 mm fraction (Table
A5.37). The 3 mm sieve fraction sample only yielded one chalcedony complete flake from EU1 and a BIF distal flake fragment from EU3. Two of the
three basalt flakes from EU3 were partly cortical. The presence of riverine
cortex indicates these derive from river cobbles brought to the site.
Discussion
The small size of the test pit in CB10-147 and the sparse cultural remains
limit our understanding of the site. However, the most likely interpretation is that, as at several other sites in the study area, there were two
brief episodes of use, one recent and one mid-Holocene. The surface artefacts suggest that the most recent use of the shelter is evidence of the
provisioning of places with raw material, in the form of a stockpile of BIF
cores. CB10-147 and CB11-93 make up a pair of rockshelters in a small
gully off Kakutungutanta Creek. Immediately to the east, another larger
gully system also contains a small rockshelter, CB10-145. CB10-145 has
no deposit and the only cultural material within the shelter is a river cobble manuport. CB10-147 and CB10-145 thus both seem to be examples of
provisioning places, while the walled structures at CB11-93 may also be
for storage. This section of Kakutungutanta Creek has no archaeological
material on the valley floor, while there is a sparse scatter of isolated artefacts on higher ground.
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Figure A5.81: CB10-147: general view.
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Figure A5.82: CB10-147: site plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.83: CB11-93: general view.
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Figure A5.84: CB10-147: excavation units and position of carbon samples.
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Figure A5.85: CB10-147 excavation: south-east section.

Figure A5.86: CB10-147: distribution of stone artefacts and charcoal.
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Figure A5.87: CB10-147: probability plot for radiocarbon determinations.
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Table A5.37. CB10-147: complete flakes from the 6 mm sieve fraction.

EU1

EU3

Basalt

0

3

BIF

0

6

Chalcedony

0

1

Chert

1

0

Total

1

10

Excavated rockshelters | 209

GROUP 4
Group 4 is defined by the area within 1 km radius of CB09-55. This site is
located roughly 2 km west of CB10-133, the northernmost shelter on Kakutungutanta Creek. No other shelters with cultural material were identified
in this creek catchment and other archaeological remains only comprise a
small number of surface artefact scatters and isolated artefacts, as well as
a small BIF quarry (CB09-61) located 600 m north of CB09-55 (Rapley,
McHarg and Edwards 2009, 168–72) (Figure A5.88).

CB09-55 (DAA ID 28044)
CB09-55 is a small banded ironstone overhang in the side of a north–south
oriented gully (Figure A5.89). The site faces east towards a second order
ephemeral stream about 6 m away. The shelter is 3.7 m high at the drip
line, and 9.6 m wide by 4 m deep (floor area about 22 m2) (Figure A5.90).
Much of the floor is bedrock or large roof fall. The central area is characterised by small heat fractured roof fall or degraded macropod scats within
a loose dusty matrix. The steep rocky talus slope carries dense Acacia spp.
and Hakea spp. and scattered Eucalyptus spp. trees with an understorey of
spinifex (Triodia sp.) and seasonal grasses. Ground surface visibility was
estimated at 75%.
The shelter was originally recorded in 2009 (Martens and Craig 2015;
Rapley, McHarg and Edwards 2009). Six depth probes in the area free of
bedrock towards the centre of the shelter showed that depth of deposit varied between 10 cm to 19 cm. In 2011, an 1 × 1 m test pit was excavated in
the area with the deepest deposit (Edwards and Hook 2011, 6–49).
The surface assemblage comprised 13 artefacts (11 complete BIF flakes,
one complete chalcedony flake and one BIF multiplatform core). A piece of
charred wood was found in a niche at the rear of the shelter (Figure A5.91).

Excavation results
The test pit was excavated in five excavation units (Figure A5.92). The single stratigraphic unit was characterised by a loose, reddish-brown matrix of
dusty sediment, roof fall, plant material and degraded macropod scats. The
size and frequency of rubble and roof fall decreased with depth, although
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no difference in compaction of the deposit was evident. The deposits were
acidic (pH 5–6) throughout. Bedrock was exposed over the whole of the
square, except the south-east corner, at the base of EU4, about 15 cm below
the surface (Figure A5.93). The south-east corner was excavated as EU5 and
bedrock was reached about 22 cm below the surface. No features were noted.
Fine charcoal occurred throughout the deposit, mostly in EU1 and
2, and thereafter decreasing markedly with depth. Two samples from the
6 mm fraction in EU2 and EU4 were submitted to Waikato Laboratory for
radiometric dating (Figure A5.94). The determinations are in stratigraphic
sequence and suggest that occupation of the shelter occurred sometime
within about the last 1500 years.
Organic material included charcoal, bone, insects, plant material and
macropod scats. The plant material and macropod scats are not considered to be cultural in origin. These occurred only in EU1 and 2. The bone
comprised two macropod tooth fragments and two undiagnostic bone fragments, and was found only in EU1 and 2.
The distribution of cultural material with depth shows a marked peak in
the distribution of artefacts from the 3 mm sieve fraction in EU3, with artefacts from the 6 mm sieve fraction more evenly distributed (Figure A5.95).

Stone artefacts
Forty-eight stone artefacts were recovered from the excavation. Thirty-five
came from the 6 mm sieve fraction, while the remainder were found in the
sampled 3 mm sieve fraction. When sampling is taken into account, the
estimated total for the 3 mm sieve fraction rises to 53. Forty-four of the
artefacts came from EU1, 2 and 3; three came from EU4 and only a single
artefact was recovered from EU5. Sample size is therefore very small.
Most of the artefacts are BIF with chert, chalcedony, basalt and mudstone also occurring (Table A5.38, Figure A5.96). All the artefacts are
complete flakes, flake fragments or undiagnostic debris with the exception
of a BIF single platform core from EU1. The core is 145 g (93,184 mm3)
and retains about 70% cortex. It is likely that, like the core recovered from
the surface, it was left in the shelter to be re-used. No retouched artefacts
were identified.
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The relative proportions of different raw materials differ slightly
between the sieve fractions (Figure A5.96). The 3 mm sieve fraction has
a slightly higher proportion of BIF while mudstone only appears in the
6 mm sieve fraction. However, chi‑square indicates that the differences
are not statistically significant (chi‑square=3.6382, df=4, p=0.457). Just
over half the artefacts (57%) in the 6 mm sieve fraction are non-cortical.
The highest percentage of cortical artefacts is in the BIF assemblage where
56% retain at least some cortex. Most cortex is terrestrial but one BIF and
one mudstone flake have cortex of unknown origin. Platforms are mostly
plain (Table A5.39).
BIF flakes are the largest, and basalt the smallest, with chert and mudstone similar in size (Table A5.40). However, sample size is small and
ANOVA suggests that the size differences are not statistically significant
(F=3.826, df=2, p=0.063).

Discussion
The shallow deposits, small quantity of cultural material and radiocarbon
determinations all suggest that the assemblage from CB09-55 should be
treated as a single analytical unit representing intermittent use within
the last 1500 years. The high proportion of material from the 6 mm sieve
fraction indicates that tool maintenance and core preparation were not
prominent activities at the site. The two cores, together with the cached
wood, suggest provisioning of the place in anticipation of regular visits.
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Figure A5.88: Group 4.

Excavated rockshelters | 213

Figure A5.89: CB09-55: general view.
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Figure A5.90: CB09-55: plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.91: CB09-55: charred wood cached on a ledge at the rear
of the shelter.
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Figure A5.92: CB09-55: excavation units and approximate position of
radiocarbon samples.
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Figure A5.93: CB09-55: during excavation (top) and west section (bottom).

218 | CRAFTING COUNTRY

Figure A5.94: CB09-55: probability plot of calibrated radiocarbon
determinations.

Figure A5.95: CB09-55: distribution of charcoal and flaked stone with depth.
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Figure A5.96: CB09-55: raw material by sieve fraction.

Table A5.38: CB09-55: assemblage composition.
3 mm

6 mm

Complete
flake

Flake
fragment

Complete
flake

Flake
fragment

Single
platform
core

Debris

Basalt

0

1

2

0

0

0

BIF

4

4

10

3

1

4

Chalcedony

2

0

1

0

0

1

Chert

1

1

3

0

0

4

Mudstone

0

0

4

0

0

2

Total

7

6

20

3

1

11
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Table A5.39: CB09-55: platform type.
Cortex

Plain

Crush

Focal

Total

Basalt

0

2

0

0

2

BIF

2

11

0

0

13

Chalcedony

0

0

0

1

1

Chert

0

1

1

1

3

Mudstone

0

4

0

0

4

Total

2

18

1

2

23

Table A5.40: CB09-55: mean dimensions (mm) of complete flakes (6 mm sieve
fraction).
N

Length

SD

Width

SD

Thickness

SD

Basalt

2

10.5

0.7

10.5

3.5

4.0

1.4

BIF

7

26.6

9.6

19.9

7.4

6.3

2.8

Chert

2

16.0

0.0

7.5

0.5

2.0

0.0

Mudstone

3

16.0

5.0

18.3

6.4

4.0

0.0
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GROUP 5
There are two excavated shelters in Group 5 (CB08-427 and CB09-249) (Figure A5.97). Both show the pattern of intermittent occupation with an earlier
episode in the early to mid-Holocene, and a more recent use of the shelter
within the last 1500–1000 years. The Group 5A surface sample was defined
by the area within a 500 m radius of CB08-427, and included two large artefact scatters. One is on the high ground to the east of the shelter, which also
has a scarred tree associated with it, and a second on the floor of the valley to
the south-west. There is a cluster of rockshelters to the east of this site complex and associated with CB09-249 (see Chapter 5). This cluster also includes
stone features and quarries, but surface artefact scatters are absent and the
only surface material is sparse, isolated artefacts. The primary focus of activity
in this part of the ranges seems therefore to be procurement of raw material.

CB09-249 (DAA ID 28055)
CB09-249 is a small west-facing rockshelter, 50 m from a third order ephemeral creek. There is a gently sloping talus, vegetated with scattered acacia
and eucalypts, with an understorey of spinifex grassland. Immediately outside the shelter to the south there are several pieces of large roof fall (Figure
A5.98). The shelter is 2.4 m high at the drip line and is 6 m wide by 9.5 m
deep (estimated total floor area 56 m2). However, the roof height drops to
1 m about 3 m in and the rear of the shelter is unlikely to have been used.
The front part of the shelter has a protected floor area of about 13.5 m2 (Figure A5.99). When first recorded, a BIF grinding slab (Figure A5.100) and a
chert single platform core were noted at the entrance to the shelter (Rapley,
McHarg and Edwards 2009, 193–97). These artefacts could not be relocated
at the time of excavation, but a manuport was noted.
Seven depth probes in the front of the shelter indicated that depth of
deposit ranged from 9–27 cm. A single 1 × 1 m test pit was excavated close
to the drip line in the area of deepest deposit. The site was excavated in 2010
and described by Edwards (2011). This discussion draws on information
reported there, but reaches markedly different conclusions.
Near CB09-249, there is another rockshelter, CB09-250, with an arrangement of stacked stones (Rapley, McHarg and Edwards 2009, 198–202). This
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shelter has an upper and lower chamber. The stacked stones block a hole
in the floor of the upper chamber leading to the chamber below (Figure
A5.101). Also close by is a third rockshelter, CB09-240 (Figure A5.102). This
shelter has evidence of quarrying of both BIF and chert, taking advantage
of heat-fracturing of nodules (Figure A5.103a, b; Figure A5.104) (Rapley,
McHarg and Edwards 2009, 183–87).

Excavation results
The test pit was excavated in five excavation units (Figure A5.105). The
surface comprised roof fall, plant material and degraded macropod scats.
Below this the sediments were loose and fine with fine gravel, scattered rocks
and small quantities of charcoal. Bedrock began to appear in EU4 and was
completely exposed at the base of EU5, about 24 cm below the surface. The
deposits were acidic throughout (pH 6–6.5) (Figure A5.106). Small quantities of organic material were found throughout the deposit including plant
material, bone and insect remains. Degraded macropod scats were abundant
in EU1. All this material is considered to be non-cultural.
A feature was noted at the base of EU2, along the northern edge of the
square, which consisted of lightly compacted fine-grained charcoal. This
was interpreted as a hearth. Another small concentration of charcoal was
also noted in the north-west part of EU3 (Figure A5.107).
Radiocarbon determinations were obtained for four in situ samples (see
Table 5.4, Figure A5.108). Two of these gave dates within the last 1000 years,
while the other two were early to mid-Holocene in age. The interpretation of
these results is confused as the depth below surface appears to indicate that
Wk-28867 and Wk-28868 are close together in depth but differ greatly in
age, while Wk-28868 and Wk-28869 appear to be stratigraphically inverted.
Inspection of the field records and the section drawings, however, indicates
that the deposits slope perceptibly and that the excavation units followed
this slope. The actual positions of the samples, as shown on Figure A5.105
and Figure A5.107, suggest that Wk-28866 and Wk-28867 both relate to the
most recent deposits in EU1 and 2. Wk-28869 provides a date for the hearth
at the base of EU2, while Wk-28868 is closer to the base of the sequence.
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Stone artefacts
Very few flaked stone artefacts were recovered from the excavation and
most came from the 6 mm sieve fraction (Table A5.41). All were complete
or broken flakes. In EU1 and 2 all artefacts were BIF or chert, while in EU3
and 4, basalt and BIF were the raw materials represented. All but two of
the 14 complete or proximal flakes had plain platforms. One basalt and one
BIF flake from EU3 had cortical platforms. Most artefacts (71%) were non-
cortical and all cortex was terrestrial in origin. Sample size was too small
for comparisons of size.
Discussion
CB09-249 is a small shelter with evidence for brief episodes of occupation
in the last thousand years and in the early to mid-Holocene. The absence of
material from the 3 mm sieve fraction indicates that tool maintenance and
core preparation were not prominent activities. The millstone, manuport
and core found on the surface suggest periodic revisits to the shelter. The
shelter is clearly part of a complex of sites that were probably associated
with procurement of raw material.
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Figure A5.97: Group 5.
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Figure A5.98: CB09-249: general view.
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Figure A5.99: CB09-249: plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.100: CB09-249: millstone on shelter floor.

Figure A5.101: CB09-250: arrangement of stacked stones in upper chamber.
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Figure A5.102: CB09-240: general view of shelter.
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Figure A5.103: CB09-240: quarried BIF outcrop (top) and chert exfoliating
nodule (bottom).
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Figure A5.104: CB09-240: flaking floor.
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Figure A5.105: CB09-249: excavation units and position
of radiocarbon samples.
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Figure A5.106: CB09-249 during excavation (top) and section (bottom).
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Figure A5.107: CB09-249: section. (Drawn by M. Jimenez-Lozano).

234 | CRAFTING COUNTRY

Figure A5.108: CB09-249: probability plot of radiocarbon determinations.
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Table A5.41: CB09-249: assemblage composition.
3 mm

6 mm

Complete
flake

Complete
flake

Flake
fragment

BIF

0

5

3

Chert

0

3

2

Basalt

0

3

1

BIF

2

2

0

Total

2

13

6

EU1–2

EU3–4
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CB08-427 (DAA ID 29203)
CB08-427 is a small, south-east-facing rockshelter formed in banded iron
formation conglomerate on the side of a low hill (Figure A5.109). The talus
slope is about 10 m long and borders a first order ephemeral creek at its base.
This area carries a dense understorey of spinifex grassland with scattered
eucalypts. Ground surface visibility here is low, estimated at about 25%.
The shelter is devoid of vegetation. It measures 2.6 m wide by 4.6 m deep
(total floor area 21 m²) and is 1.4 m high at the drip line. While the interior
is relatively well-protected from wind and rain, there is an opening in the
western portion of the ceiling roughly 75 cm across. The floor area is relatively flat and generally free of large roof fall (Figure A5.110). Roughly 7 m²
of exposed, sloping bedrock appears at the rear western portion and several
large pieces of roof fall lie beyond the drip line and on the talus slope (Figure A5.111). A well-lit, well-ventilated, flat and roof fall free area of roughly
8 m² in the front portion of the shelter was judged most likely to contain
evidence of occupation and five depth probes suggested the presence of subsurface material. In 2010, an 1 × 1 m test pit was excavated about 50 cm in
from the drip line in an area free of roof fall. The excavation was described
by Dias (2010) and this description draws on information presented there.

Excavation results
The test pit was excavated in six excavation units 2–4 cm deep (Figure
A5.112). The surface of the test pit was covered in loose leaf litter in the
east and small roof fall in the centre. The western half was swept clear by
kangaroo activity. Below this the deposit was a compressed matrix of fine
silt with small, degraded conglomerate gravel. The southern portion of the
square was heavily cemented and difficult to dig, although generally resembling the rest of the square in all other respects. Numerous insect burrows,
probably termite, were identified in the south. This matrix continued to
bedrock, reached at 20 cm below surface (Figure A5.113). The eastern portion of EU4 (11–15 cm below ground surface) contained a high proportion
of loose charcoal and included two small concentrations of charcoal. This
narrow band of charcoal can be interpreted as the remains of a degraded
hearth (Figure A5.114).
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Radiocarbon determinations (AMS) were obtained for 6 mm sieve samples from EU1 and EU5 and for an in situ sample from the likely remains of
the degraded hearth from EU4. The resulting age estimates were in sequence
(see Table 5.4, Figure A5.115).
The distribution of cultural material with depth shows a marked peak
in charcoal corresponding to EU4 (Figure A5.116). Most of the artefacts
occurred in EU2–4. Except perhaps for the single chert complete flake in
EU1, the artefacts can thus be considered as a single time-averaged assemblage, probably associated with the degraded hearth in EU4, and dated to
about 6000 years ago. The chert flake in EU1 and the surface assemblage
indicate a more recent episode of occupation, probably within the last
1000 years.

Stone artefacts
The stone assemblage from CB08-427 was sparse. Eleven surface artefacts were recorded on the floor of the shelter. All were BIF and included
seven complete flakes, one distal flake fragment and three single platform
cores. One of the cores was very large (1,137,528 mm3), while the other two
(105,792 and 68,324 mm3) were at the upper end of the range for BIF core
volume in the study area (see Chapter 4, Table 4.11). All cores and most
flakes retained some terrestrial cortex (82%). There were no cortical platforms on the flakes; all were plain (4) or faceted (3).
Twenty-two artefacts were recovered from the excavation, all from
the 6 mm sieve fraction (Table A5.42). Most artefacts were complete or
broken flakes with one piece of undiagnostic debris. Apart from a single
quartzite flake, all were basalt, BIF or chert. About a third retained some
terrestrial cortex (36%). Just over half the platforms were plain (52%), with
focal platforms the next largest category (26%). BIF complete flakes are
larger on average than basalt or chert (Table A5.44). However, ANOVA
for length suggests the differences are not statistically significant (F=0.988,
df=2, p=0.3983). No cores or retouched artefacts were recovered during
excavation.
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Discussion
CB08-427 is a small shelter which seems to show evidence of two episodes
of use, widely separated in time. The absence of artefacts from the 3 mm
sieve fraction suggests that tool maintenance and core preparation were
not important activities at the site. The BIF cores in the surface assemblage
indicate possible storage of raw material in the shelter.

Figure A5.109: CB08-427: general view.
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Figure A5.110: CB08-427: interior of the shelter showing the hole in the roof.
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Figure A5.111: CB08-427: plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.112: CB08-427: excavation units and approximate position of
carbon samples.
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Figure A5.113: CB08-427 during excavation (top) and east section (bottom).

Excavated rockshelters | 243

Figure A5.114: CB08-427: section drawings. (Drawn by M. Jimenez-Lozano).
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Figure A5.115: CB08-427: probability plot of calibrated dates.
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Figure A5.116: CB08-427: distribution of artefacts and charcoal.
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Table A5.42: CB08-427: assemblage composition.
Debris

Complete flake

Broken flake

Total

Basalt

1

5

2

8

BIF

0

8

0

8

Chert

0

3

2

5

Quartzite

0

1

0

1

Table A5.43: CB08-427: platform types.
Cortex

Plain

Facet

Crush

Focal

Total

Basalt

0

2

1

1

2

6

BIF

1

5

0

1

1

8

Chert

0

2

0

0

2

4

Quartzite

0

1

0

0

0

1

Total

1

10

1

2

5

19

Table A5.44: CB08-427: summary of dimensions of complete flakes.

Basalt (N=5)

Length (mm)

Width (mm)

Thickness (mm)

20.6

15.8

4.6

7.0

8.3

3.9

Mean

31.6

21.5

5.8

SD

17.4

9.1

3.0

Mean

24.3

9.7

3.3

SD

11.8

6.7

1.5

Mean
SD

BIF (N=8)

Chert (N=3)
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MARANDU CREEK SHELTERS
There is a cluster of shelters on Marandu Creek (Figure A5.117). CB10-40
is about a kilometre north of a large complex of surface artefact scatters at
the point where Marandu Creek leaves the ranges. The complex of shelters
at CB10-41 is situated about 300 m upstream. A large surface artefact scatter on the valley floor and a few isolated artefacts lie between the two sites.
There is little other archaeological material in the vicinity. There are no formal reports for these sites. Changes in administrative procedure meant that
documentation associated with the excavations was included as part of the
Heritage Information Submission Form (HISF) lodged at the Department
of Aboriginal Affairs when the sites were reported. This discussion draws
on that information and primary field records.

CB10-40
CB10-40 is a north-west-facing rockshelter, approximately 35 metres from
Marandu Creek (Figure A5.118). The talus is about 20 m long, mostly consisting of loose pieces of coarse BIF gravel. It carries scattered Acacia shrubs
and dense seasonal grasses. Ground surface visibility on the talus is estimated
at about 25%. The shelter itself has no surface vegetation except for some
seasonal grasses. It is 3.75 m wide, 5.5 m deep and is 1.75 m high at the drip
line. There is an area of large roof fall at the southern end of the entrance
(Figure A5.119). The floor area comprised dry sediments with scattered small
pieces of roof fall and occasional tufts of seasonal grasses. Seven depth probes
indicated there were up to 23 cm of deposit.
CB10-40 was initially identified and recorded in 2010, and excavated
in 2013. The surface assemblage comprised four stone artefacts, including
two single platform cores of dolerite and BIF, and two complete flakes of
dolerite and basalt. All have riverine cortex except for the BIF core which
had terrestrial cortex. Both cores are large, the dolerite core is 390,320 mm3
and the BIF core is 171,236 mm3, and have more than 80% cortex.

Excavation results
The test pit was excavated down to bedrock in seven excavation units (EU)
to a depth of 35 cm (Figure A5.120). The surface of the square comprised
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scattered small pieces of roof fall on fine, dark brown sediment, and some
tufts of grass. The deposit comprised a single stratigraphic unit, dark brown
in colour and increasingly compact with depth. The deposits were looser at
the drip line and contained fine roots. At the base of EU1 and continuing
into EU2, was a 20 cm by 20 cm area of fine charcoal and ash, interpreted as
a degraded hearth (Feature 1). Bedrock was eventually exposed across the
entire base of the pit at 35 cm below surface (Figure A5.121). The sediments
were neutral to alkaline throughout (pH 7–8.5). Two samples of charcoal
from the 6 mm fraction of EU1 and EU2 were sent for radiometric dating
(see Table 5.4). The resulting age determinations are clearly the same age
and indicate that the site was used about 200 years ago (Figure A5.122).
Most of the charcoal and artefacts were recovered from EU1–3. Most
charcoal was fine and came from the 3 mm sieve fraction. None was found
below EU5. The distribution of artefacts was similar and cultural material
was completely absent from EU5–7 (Figure A5.123). Small quantities of
organic material including plant material, insect remains and macropod
scats were found, mostly in EU1 and 2. This material is considered to be
non-cultural. No bone was found.

Stone artefacts
A total of 151 flaked stone artefacts came from the excavation, 108 from
the 6 mm sieve fraction and the remainder from the sampled 3 mm fraction. When corrected for sampling, the estimated total of artefacts from the
3 mm fraction is 406.
Most of the flaked stone artefacts were complete or broken flakes of
chert or BIF with small quantities of basalt, chalcedony and dolerite (Table
A.45). The proportions of different raw materials are markedly different
in the 3 mm and 6 mm sieve fractions and this is statistically significant
(chi‑square=12.758, df=4, p=0.013) (Figure A5.124). Most artefacts are
non-cortical. Only 14% of the 6 mm sieve fraction retains some terrestrial
cortex. Plain flat platforms are most common (Table A5.46). There were
no cores or secondarily retouched artefacts. BIF complete flakes are larger
than chert and chalcedony flakes, and ANOVA on length indicates this difference is statistically significant (F=3.557, df=2, p=0.03956) (Table A5.47).
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Discussion
The shallow deposits and distribution of cultural material suggest that
CB10-40 was used in the recent past as a short-term campsite. The cores
found on the surface indicate provisioning of the place. The artefact density is high in comparison to most shelters in the study area, although it is
comparable to artefact densities from the nearby CB10-41 shelter complex.
The disparity in raw material composition between the 3 mm and 6 mm
sieve fractions suggests that occupation was brief. The high proportion of
material from the 3 mm sieve fraction indicates that tool maintenance and
core preparation were prominent activities at the site.
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Figure A5.117: Complex of shelters on Marandu Creek.
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Figure A5.118: CB10-40: general view.
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Figure A5.119: CB10-40: plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.120: CB10-40: excavation units and position of radiocarbon
samples.
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Figure A5.121: CB10-40 during excavation: base of EU2 (top) and south-west
section (bottom).
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Figure A5.122: CB10-40: probability plot of radiocarbon determinations.

256 | CRAFTING COUNTRY

Figure A5.123: CB10-40: distribution of artefacts and charcoal.
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Figure A5.124: CB10-40: assemblage composition by sieve fraction.
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Table A5.45. CB10-40: assemblage composition.
3 mm

6 mm

Complete
flake

Broken
flake

Debris

Complete
flake

Broken
flake

Basalt

1

1

2

1

2

BIF

4

7

7

21

30

Chalcedony

4

4

3

2

5

Chert

6

16

7

14

11

Dolerite

0

0

1

1

1

Total

15

28

20

39

49

Table A5.46: CB10-40: platform type.
Cortical

Plain

Faceted

Crushed

Focal

Basalt

0

2

0

0

0

BIF

3

28

0

1

0

Chalcedony

0

4

0

0

0

Chert

0

12

1

0

3

Dolerite

1

0

1

0

0

Total

4

46

2

1

3
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Table A5.47: CB10-40: dimensions of complete flakes (6 mm sieve fraction, N>1).

BIF (N=21)

Mean
SD

Chalcedony (N=2)

Mean
SD

Chert (N=14)

Mean
SD

Length
(mm)

Width
(mm)

Thickness
(mm)

17.2

14.8

3.9

6.3

5.8

1.8

10.0

8.0

1.5

2.8

1.4

0.7

12.4

13.5

3.1

5.5

7.2

2.5
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CB10-41
CB10-41 is on the western slope of a ridge that forms part of the Chichester
Range (Figure A5.125). There are five rockshelters within this 100-metre
stretch of hill (Figure A5.126). The walls and ceilings of all shelters are
banded iron formation and all five shelters face west. There is an open scatter on the talus below them leading into the eastern wash zone of Marandu
Creek, an ephemeral third order creek. Vegetation on the talus is Low
Woodland, with scattered acacia, hakea and snappy gum (Eucalyptus leucophloia) trees that border Marandu Creek. The understorey consists of a
dense cover of seasonal grass. Tufts of seasonal grasses were present at the
drip lines of all the shelters.
The surface scatter is about 120 m by about 17 m and extends over an
area about 1935 m2. Two dense concentrations were recorded, one at the
southern end of the site outside RS1 and the other at the northern end from
immediately in front of RS4 to RS5 (Figure A5.126). The surface assemblage
comprises a wide range of artefact types, including flakes, cores, manuports
and grinding material.
CB10-41 was identified in 2010. Depth probes indicated shelters RS2,
RS3 and RS4 had excavation potential with deposits up to 27 cm, 19 cm and
43 cm respectively. These three rockshelters were test excavated in October
2013 and February 2014.
RS2 has two chambers (Figure A5.127). The width across the entrance is
7.9 m and the height at the dripline is 1.7 m. The northern chamber is open
and shallow, while the southern chamber is more protected, extending 4.2 m
back from the drip line (Figure A5.128). RS3 is a large shelter, 7.1 m wide,
4.3 m deep and 3.0 m high at the dripline (Figure A5.129, Figure A5.130).
RS4 is a smaller shelter, 5.8 m wide, 6.3 m deep and 1.6 m high at the drip
line (Figure A5.131, Figure A5.132).
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Figure A5.125: CB10-41: general view.
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Figure A5.126: CB10-41: overall site plan.
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Figure A5.127: CB10-41/2: general view.
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Figure A5.128: CB10-41/2: plan and profile. (Drawn by M. Jimenez-Lozano).
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Figure A5.129: CB10-41/3: general view.
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Figure A5.130: CB10-41/3: plan and profile (Drawn by M. Jimenez-Lozano)
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Figure A5.131: CB10-41/4: general view.
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Figure A5.132: CB10-41/4: plan and profile. (Drawn by M. Jimenez-Lozano).
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Excavation results: RS2
A 1 × 1 m test pit was excavated in the flat open area at the entrance to
the southern chamber of RS2, about 70 cm back from the drip line. It was
excavated down to bedrock in four units, averaging 4 cm deep, to a depth
of 17 cm (Figure A5.133).
The sediments were generally uniform throughout, red-brown in colour
and moderately compact with small roof fall (Figure A5.134). The deposits were neutral or weakly acidic (pH 6.5–7). Organic material was mostly
confined to EU1. Very little charcoal was recovered during the excavation
and when present it was generally very fine and friable. Two samples were
sent for dating from EU1 (6 mm sample) and EU2 (in situ sample) (see
Table 5.4, Figure A5.135). The results returned have median date values of
286 cal BP and 384 cal BP, respectively, but the calibration range indicates
that these samples can be considered to be contemporaneous.
Artefacts were found in all excavation units, but there are noticeable peaks
of material from the 3 mm sieve fraction in EU2 and EU4 (Figure A5.135).

Figure A5.133: CB10-41/2: excavation units and position of radiocarbon
samples.
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Figure A5.134: CB10-41/2, during excavation (top) and south-east section
(bottom).
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Figure A5.135: CB10-41: probability plot of calibrated radiocarbon
determinations.
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Figure A5.136: CB10-41/2: distribution of artefacts and charcoal.
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Excavation results: RS3
Two test excavation pits were placed across the drip line at the entrance to
the shelter, 0.35 m apart and offset by 0.8 m (Figure A5.130). Square A measured 1 × 1 m and was excavated down to bedrock (22 cm below the surface)
in five units that averaged 4 cm in depth; Square B measured 1 × 0.5 m and
was excavated down to bedrock (26 cm below the surface) in five units that
averaged 5 cm in depth (Figure A5.137).
The matrix of both squares was similar, with scattered organic material on the surface and small roof fall on fine red-brown sediment. Below
the surface, the deposit was homogenous with no major changes in stratigraphy but becoming slightly yellowish in colour with increasing rubble
towards the bedrock which was a smooth conglomerate (Figure A5.138).
The sediments were acidic (pH 5–6) and charcoal was mostly confined to
the upper levels. Four samples (three charcoal and one wood) were sent for
radiometric dating. The results returned late Holocene dates between 418
cal BP and modern (see Table 5.4, Figure A5.135). The modern date may
relate to modern root intrusion.
Artefacts were found throughout the deposits in both squares (Figure
A5.139). Artefacts from the 3 mm fraction peaked in the upper part of the
sequence, particularly in Square B. The 6 mm artefacts were more evenly
distributed, but did peak in EU3 and 4 in Square A and EU3 in Square B.
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Figure A5.137: CB10-41/3: excavation units and position
of radiocarbon samples.
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Figure A5.138: CB10-41/3, Square A during excavation (top)
and south-east section (bottom).
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Figure A5.139: CB10-41/3: distribution of artefacts and charcoal.
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Excavation results: RS4
A 1 × 1 m test excavation pit was placed just inside the large slabs of roof
fall at the entrance. It was excavated down to bedrock in nine units, averaging 5 cm deep, to a depth of 42 cm (Figure A5.140). The surface of the
square comprised scattered small pieces of roof fall on fine, brown sediment with dispersed organic material. Below the surface, the deposit was
very loose and slightly acidic throughout (pH 5.5–6.5). Bedrock started to
appear in EU7 and was exposed across the entire base of the pit by EU9
(Figure A5.141).
Charcoal in RS4 was fine and friable, with most recovered from the
3 mm fraction in EU2–4. Of the scattered larger charcoal pieces recovered,
three samples (in situ and 6 mm samples) were sent for radiometric dating
from the 6 mm fraction of EU1, EU3 and EU6. The dates returned are in
sequence at 517 cal BP, 716 cal BP and 1303 cal BP (Figure A5.135).
Artefacts were found throughout the deposits (Figure A5.142). Their
distribution mirrored the distribution of charcoal with a peak at EU6. Artefacts from the 6 mm sieve fraction were predominate in most excavation
units. Only at the top of the sequence were artefacts from the 3 mm sieve
fraction more common.

Figure A5.140: CB10-41/4: excavation units and position of radiocarbon
samples.
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Figure A5.141: CB10-41/4 during excavation (top) and at the base of EU9
(bottom).
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Figure A5.142: CB10-41/4: distribution of artefacts and charcoal.
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Stone artefacts: RS2
A total of 197 flaked stone artefacts were recovered from the excavation, 147
from the 6 mm fraction and 50 from the analysed sample from the 3 mm
sieve fraction. When corrected for sampling the estimated total of artefacts
from the 3 mm fraction is 275.
Most of the flaked stone artefacts were complete or broken flakes. There
were three cores (one BIF multiplatform core, one chert multiplatform core
and a chert core fragment), all small and without cortex and therefore probably discarded at the end of their useful lives. Most flaked stone was BIF,
chalcedony or chert, with smaller quantities of basalt. Quartz and quartzite
were also present in trace amounts. The raw material composition of the
3 mm and 6 mm sieve fractions differed markedly (chi‑square=65.833, df=5,
p=<0.01) (Figure A5.143). Only 12% of the assemblage retained any cortex, all of which was terrestrial. Platforms were mostly plain (Table A5.49).
Unusually, basalt and chalcedony complete flakes were the largest (Table
A5.50). However, a single, unusually large, basalt flake and small sample
size for chalcedony probably account for the anomalous results. ANOVA
on length suggests that the size differences are not statistically significant
(F=2.036, df=3, p=0.1154).
A chert tula adze slug was recovered from EU1. This was heavily reduced
and had been worked from two margins. A BIF millstone fragment was
excavated in EU2 (Figure A5.144). It is very unusual to find these artefact
types in excavated assemblages.
Stone artefacts: RS3
The excavation of Square A yielded 475 flaked stone artefacts, 400 from the
6 mm fraction and the rest from the analysed sample of the 3 mm fraction.
When corrected for sampling, the estimated total from the 3 mm sieve fraction was 541. Square B yielded 206 flaked stone artefacts, 160 from the 6 mm
fraction. When corrected for sampling, the estimated total from the 3 mm
fraction was 220. In both squares, BIF and chert were the most common
raw materials, with chalcedony and basalt also present. A range of materials,
including crystal quartz, dolerite, granite, mudstone, quartzite and silcrete,
also occurred in small amounts in the 6 mm sieve fraction only (Table
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Figure A5.143: CB10-41/2: raw material composition by sieve fraction.

Figure A5.144: CB10-41/2: millstone excavated in EU2.
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Table A5.48: CB10-41/2: assemblage composition.
3 mm total

6 mm total

Debris

Complete
flake

Broken
flake

Debris

Complete
flake

Broken
Flake

Core

Basalt

1

0

3

0

15

7

0

BIF

1

7

5

2

36

21

1

Chalcedony

8

8

10

0

4

3

0

Chert

0

1

4

7

29

18

2

Quartz

0

0

1

0

0

0

0

Quartzite

1

0

0

0

1

1

0

Total

11

16

23

9

85

50

3

Table A5.49: CB10-41/2: platform type.
Cortex

Plain

Focal

Basalt

2

13

3

BIF

1

44

0

Chalcedony

2

4

1

Chert

4

33

3

Quartzite

0

2

0

Total

9

96

7
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Table A5.50: CB10-41/2: dimensions of complete flakes (N>1).

Basalt (N=15)

BIF (N=36)

Length
(mm)

Width
(mm)

Thickness
(mm)

Mean

17.8

12.8

3.0

SD

11.8

6.5

3.6

Mean

15.8

14.5

3.9

6.6

6.0

3.7

18.3

12.0

1.8

9.0

5.4

1.5

12.4

11.5

2.7

6.6

4.6

1.8

SD
Chalcedony (N=4)

Mean
SD

Chert (N=29)

Mean
SD
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A5.51). Assemblage composition in both squares was markedly different
in the 3 mm and 6 mm sieve fractions (Square A: chi‑square=84.957, df=4,
p=<0.01; Square B: chi‑square=41.216, df=4, p=<0.01) (Figure A5.145).
Most flaked stone was non-cortical (81% in Square A, 72% in Square
B) and the results were generally similar for the most common raw materials (BIF, chalcedony and chert). Cortex was all terrestrial, except for one
quartzite flake in Square A. Most platforms were plain, with cortical platforms the next largest category (Table A5.52).
Basalt and BIF flakes are largest and chert flakes are smallest (Table
A5.53). Flakes from Square A tend to be slightly larger. However, two-
way ANOVA for length indicates that the size differences between the two
squares are not statistically significant (F=0.2955, p=0.5871), although the
differences between raw materials are significant (F=14.92, p<0.01).
Eleven cores or core fragments were excavated in total, nine from Square
A and two from Square B (Table A5.54). Most were BIF single platform
cores, but two BIF multiplatform cores were also found. These cores varied
in size from 11 g to 287 g (mean 106.1±105.5); three were more than 100 g.
A chert single platform core and core fragment came from Square A.
An unusually high number of formal tools were recovered from this
shelter. Twelve retouched artefacts were recorded. These included two chert
geometric microliths (EU3 and EU4), two tula adze slugs (EU3 and EU4)
and a scraper (EU4) all from Square A. Square B yielded a chert tula adze
slug and a chert notched artefact from EU2.
The excavated assemblage also included a number of manuports in a
range of raw materials as well as a granite hammer stone and a BIF grinding stone (Table 5.55). These may have been brought to the site as a source
of raw material.
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Figure A5.145: CB10-41/3: raw material composition by sieve fraction.
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Table A5.51: CB10-41/3: assemblage composition.
3 mm

6 mm

Debris

Complete
flake

Broken
flake

Debris

Complete
flake

Broken
flake

Core

Basalt

0

2

5

0

0

1

0

BIF

0

4

17

8

156

119

7

Chalcedony

1

4

8

0

8

9

0

Chert

1

19

14

9

42

25

2

Crystal quartz

0

0

0

1

1

1

0

Dolerite

0

0

0

1

0

0

0

Mudstone

0

0

0

0

0

1

0

Quartzite

0

0

0

0

1

0

0

Total

2

29

44

19

208

156

9

Basalt

0

0

0

0

8

1

0

BIF

1

6

8

5

62

42

2

Chalcedony

0

2

1

1

8

2

0

Chert

3

13

12

2

10

11

0

Crystal quartz

0

0

0

0

0

1

0

Total

4

21

21

8

88

57

2

Square A

Square B
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Table A5.52: CB10-41/3: platform types.
Cortical

Plain

Faceted

Crushed

Focal

30

169

1

2

7

Chalcedony

1

9

0

0

0

Chert

3

47

0

0

1

Crystal quartz

0

1

0

0

0

Quartzite

1

0

0

0

0

35

226

1

2

8

4

5

0

0

0

23

52

0

0

5

Chalcedony

2

7

0

0

0

Chert

1

15

0

0

0

Crystal quartz

0

1

0

0

0

30

80

0

0

5

Square A
BIF

Total
Square B
Basalt
BIF

Total
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Table A5.53: CB10-41/3: dimensions of complete flakes.
Length
(mm)

Width
(mm)

Thickness
(mm)

Mean

19.6

17.6

5.1

SD

10.5

9.4

4.0

Mean

16.1

13.8

3.3

5.1

6.5

1.9

11.9

11.4

2.8

5.1

4.2

1.8

Mean

18.8

17.6

4.4

SD

10.0

5.7

2.2

Mean

18.7

18.1

5.4

9.4

8.1

4.0

13.6

14.6

2.8

4.7

5.2

1.7

11.0

12.0

3.1

5.8

3.9

1.7

Square A
BIF (N=156)

Chalcedony (N=8)

SD
Chert (N=42)

Mean
SD

Square B
Basalt (N=8)

BIF (N=62)

SD
Chalcedony (N=8)

Mean
SD

Chert (N=10)

Mean
SD
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Table A5.54: CB10-41/3: core types.
A

B

Total

Multiplatform

1

1

2

Single platform

5

1

6

Core fragment

1

0

1

Total

7

2

9

Single platform

1

0

1

Core fragment

1

0

1

Total

2

0

2

BIF

Chert

Table A5.55: CB10-41/3: retouched pieces.
A

B

Total

Tula

1

0

1

Retouch

2

0

2

Tula

1

1

2

Geometric

2

0

2

Retouch

4

1

5

10

2

12

BIF

Chert

Total
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Table A5.56: CB10-41/4: non-flaked stone.
A

B

Total

Manuport

0

3

3

Millstone

0

1

1

Hammer

1

0

1

Manuport

2

0

2

Mudstone

Manuport

2

1

3

Quartzite

Manuport

2

0

2

Silcrete

Manuport

1

0

1

8

5

13

BIF

Granite

Total
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Stone artefacts: RS4
Four hundred and twenty-four flaked stone artefacts were recovered from
the excavation of RS4, 380 from the 6 mm sieve fraction and 44 from the
analysed sample of the 3 mm sieve fraction. When corrected for sampling
the estimated total number of artefacts from the 3 mm sieve fraction is 167.
Most artefacts are BIF, basalt chalcedony or chert, with small quantities of
dolerite, mudstone, quartz and quartz crystal also present (Table A5.57).
Assemblage composition by raw material is markedly different in the two
sieve fractions (chi‑square=46.78, df=7, p=<0.01) (Figure A5.146).
Most flaked stone is non-cortical (71%). All cortex was terrestrial except
for a BIF flake and a basalt distal flake fragment which had riverine cortex. Two-thirds of platforms were plain with a further 30% cortical (Table
A5.58). Most cores are single platform and most are BIF (Table A5.59).
As usual, BIF and basalt flakes are larger than chalcedony or chert (Table
A5.60). The large mean size of mudstone flakes is most probably a result of
sample size. However, ANOVA on length, excluding mudstone, suggests
that the differences were not statistically significant (F=1.981, p=0.1191).
Only three retouched artefacts were found – a BIF tula adze slug and two
retouched basalt flakes. Thirty manuports were also found in the excavation in all excavation units. Most of these are small mudstone river pebbles,
with a mean weight of 2.8±0.4 g (Table A5.61). Mudstone is only a small
component (2%) of the flaked stone assemblage. By contrast, the BIF and
dolerite manuports are large. The BIF river pebble weighs 310 g, the dolerite river pebble weighs 42 g and the other dolerite manuport weighs 193 g.
Discussion
The evidence from the CB10-41 shelter complex suggests relatively intense
occupation within about the last 1500 years. The disparity in raw material
composition between the sieve fractions can be interpreted to indicate that
occupation episodes were relatively brief. The high number of formal tools
is unusual for the study area and suggests that maintenance and repair
of wooden tools, including replacement of stone adzes, was an important
activity at the site. The presence of cores, manuports, hammer stones and
grinding material suggests provisioning of the place.
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Table A5.57: CB10-41/4: flaked stone assemblage composition.
3 mm

6 mm

Complete
flake

Broken
Flake

Debris

Complete
flake

Broken
flake

Core

Basalt

3

1

3

42

36

1

BIF

3

12

2

94

101

8

Chalcedony

4

5

3

19

22

1

Chert

4

12

1

8

14

2

Dolerite

0

0

0

0

3

0

Mudstone

0

0

0

2

5

0

Crystal quartz

0

0

0

1

1

1

Quartz

0

0

0

1

1

0

Total

14

30

17

167

183

13
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Table A5.58: CB10-41/4: platform type.
Cortex

Crushed

Flat

Focal

Basalt

24

1

36

1

BIF

51

4

95

1

Chalcedony

4

0

26

0

Chert

1

0

12

1

Crystal quartz

0

0

1

0

Dolerite

0

0

2

0

Mudstone

1

0

6

0

Quartz

0

0

2

0

81

5

180

3

Total

Table A5.59: CB10-41/4: cores.
Single
platform

Multi-
platform

Core
fragment

Total

Basalt

0

1

0

1

BIF

7

1

0

8

Chalcedony

0

1

0

1

Chert

1

0

1

2

Crystal quartz

1

0

0

1

Total

9

3

1

13
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Table A5.60: CB10-41/4: dimensions of complete flakes (N>1).
N
Basalt (N=42)

BIF (N=94)

Chalcedony (N=19)

Length
(mm)

Width
(mm)

Thickness
(mm)

Mean

21.4

19.0

5.5

SD

11.3

9.9

4.5

Mean

22.5

18.7

6.1

SD

11.3

9.9

4.5

Mean

18.2

14.3

3.9

8.8

5.6

3.3

14.4

13.9

3.8

5.2

10.9

2.9

Mean

34.5

26.5

8.0

SD

24.7

9.2

2.8

SD
Chert (N=8)

Mean
SD

Mudstone (N=2)

Table A5.61: CB10-41/4: manuports.
River
pebble

Other

Total

BIF

1

0

1

Dolerite

1

1

2

24

2

26

0

1

1

26

4

30

Mudstone
Silcrete
Total
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Figure A5.146: CB10-41/4: raw material composition by sieve fraction.
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OTHER SHELTERS
Two other shelters (CB09-94 and CB11-89) were excavated in the Christmas
Creek study area. Both are single shelters with relatively limited evidence of
recent occupation. There are no formal reports for these sites. Documentation associated with the excavations was included as part of the Heritage
Information Submission Form (HISF) lodged at the Department of Aboriginal Affairs when the sites were reported. This discussion draws on that
information and primary field records.

CB09-94
CB09-94 is a moderate-sized, north-west-facing rockshelter in the southern
foothills of the Chichester Range. It looks out over an undulating plain that
has only small, ephemeral creeks and soaks, the nearest of which is 150 m
to the west. The talus slope and gully below the rockshelter carry scattered
Eucalyptus spp. trees and Acacia spp. trees and shrubs, with a dense understorey of spinifex (Triodia sp.) grassland. Surface visibility on the slope was
therefore low (<50%). Surface visibility within the shelter is high (90%)
because, except for very sparse seasonal grasses (Eragrostis spp.) close to
the entrance, the floor is devoid of vegetation (Figure A5.147). The walls
and ceiling of the shelter are exfoliating slabs of conglomerate BIF. Bedrock
outcrops just outside the drip line of the shelter. The main chamber is 5 m
wide, 4 m deep and 2 m in height at the drip line with an area of 18 m2. This
allows enough room for several people to stand and move around. There are
two other small chambers opening off the main chamber (Figure A5.148).
The floor of the shelter consists of a matrix of fine sediment, gravel, kangaroo faeces and small roof fall.
CB09-94 was first recorded in 2009 and excavated in 2014. The surface assemblage within the shelter comprises two complete flakes (one with
retouch), a multiplatform core of chert, a complete flake and a single platform BIF core (Figure 5.5). A series of depth probes gave results ranging
from 3 cm to 25 cm. Square A (1 × 1 m) was placed 0.6 m inside the drip
line to sample the area with the greatest depth and clear of large roof fall
and outcropping bedrock.
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Figure A5.147: CB09-94: general view.
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Figure A5.148: CB09-94: site plan and profile. (Drawn by M.
Jimenez-Lozano).
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Excavation results
The test pit was excavated in five excavation units (Figure A5.149). The surface of the square was mostly covered with gravel-sized pieces of exfoliated
roof fall, with medium-sized rocks and some seasonal vegetation in the eastern corner. The deposit was fairly homogenous, comprising compacted dark
brown sediment with very fine charcoal pieces. No features were identified
during excavation. Bedrock was first exposed in the northern portion of
the test pit (nearest to the drip line) near the base of EU2 and completely
exposed within EU5, at an average depth of 27 cm below ground surface
(Figure A5.150). The sediments were acidic throughout (pH 5).
Several pieces of charcoal were recovered in situ and two of these (from
EU2 and EU4) were sent for radiocarbon dating (Figure A5.151). The sample from EU2 suggests that the main occupation occurred about 500 years
ago. The determination from EU4 indicates an earlier episode of occupation about 2500 years ago.
Very small amounts of organic material (such as plant debris, macropod scats and scattered insect casings) were found throughout the test pit.
This material is considered to be non-cultural. Fine charcoal pieces were
the most common organic component, with most coming from EU2 and
EU3 (Figure A5.152). There was no clear evidence for a discrete hearth.
Artefact distribution with depth shows no clear peaks, although there is a
marked increase in the material from the 3 mm sieve in both EU2 and EU5.

Figure A5.149: CB09-94: excavation units and position of radiocarbon.
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Figure A5.150: CB09-94 during excavation (top) and north-east section
(bottom).
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Figure A5.151: CB09-94: probability plots of radiocarbon determinations.

Figure A5.152: CB09-94: distribution of artefacts and charcoal.
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Stone artefacts
A total of 125 artefacts was recovered from the excavation, 44 from the
6 mm sieve fraction and the remainder from the 3 mm sieve fraction. When
corrected for sampling the estimated total of artefacts from the 3 mm fraction is 91. Ninety-seven artefacts came from EU1–3, with a small number
from the possible earlier occupation in EU4–5.
Most flaked stone artefacts are complete or broken flakes of BIF with
small quantities of chalcedony, chert and mudstone (Table A5.62). The proportions of different raw materials are broadly similar in the 3 mm and
6 mm sieve fraction (Figure A5.153). Chi‑square is not significant for EU4–5
(chi‑square=3.8613, df=3, p=0.279), but is significant at the 5% level for
EU1–3 (chi‑square=10.64, df=4, p=0.031). It seems likely that this reflects
the absence of chalcedony in the 6 mm fraction and of mudstone in the 3
mm, together with the small total numbers of artefacts.
Most artefacts (80% of the 6 mm fraction) are non-cortical. Only terrestrial cortex is represented. Platforms are mostly plain (Table A5.63). There
is a single basalt core fragment. None of the flaked stone showed any evidence of retouch.
BIF complete flakes are larger than basalt and chalcedony, but the sample
size for materials other than BIF is very small. ANOVA on length suggests
the differences are not statistically significant (F=0.3518, df=2, p=0.7082)
(Table A6.64).
Discussion
The shallow deposits, small number of artefacts and radiocarbon determinations separated widely in time suggest at least two brief episodes of
occupation at CB09-94, one about 2500 years ago and the other within the
last 500 years. The cores in the surface assemblage suggest raw material may
have been left in the shelter for future use.
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Figure A5.153: CB09-94: raw material composition by sieve fraction.
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Table A5.62: CB09-94: assemblage composition.
3 mm

6 mm

Debris

Complete
flake

Broken
flake

Debris

Complete
flake

Broken
flake

Corefrag

Basalt

0

1

3

0

2

3

1

BIF

0

23

22

0

16

5

0

Chalcedony

0

6

1

0

0

0

0

Chert

1

5

2

0

3

1

0

Mudstone

0

0

0

0

1

1

0

EU1–3 total

1

35

28

0

22

10

1

Basalt

0

1

0

0

0

0

0

BIF

0

9

5

0

5

3

0

Chert

0

2

0

1

0

0

0

Mudstone

0

0

0

0

0

2

0

EU4–5 total

0

12

5

1

5

5

0

Total

1

47

33

1

27

15

1

EU1–3

EU4–5
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Table A5.63: CB09-94: platform type.
Cortex

Plain

Crushed

Basalt

0

0

3

BIF

2

19

0

Chert

0

4

0

Mudstone

0

3

0

Total

2

26

3

Table A5.64: CB09-94: dimensions of complete flakes (6 mm sieve fraction, N>1).

Basalt (N=2)

Length
(mm)

Width
(mm)

Thickness
(mm)

15.0

13.5

5.5

5.7

0.7

0.7

Mean

19.8

18.9

4.9

SD

15.8

9.1

2.2

Mean

12.7

11.7

3.7

9.1

3.8

2.1

Mean
SD

BIF (N=16)

Chalcedony (N=3)

SD
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CB11-89
CB11-89 is a single-chambered, west-facing rockshelter on the slope of an
east–west oriented series of hills that form part of the foothills of the eastern
Chichester Range. The nearest potable water source is an ephemeral creek
200 m to the west. The talus slope is steep (35°) and long, ending at a third
order creek 100 m to the west. Vegetation on the talus consists of scattered
Senna spp. trees and an understorey of low to moderately dense Triodia
spp. and scattered Eragrostis spp. along the drip line. The shelter interior is
devoid of vegetation.
CB11-89 was first identified in 2011 and recorded in detail prior to
excavation in 2014. The shelter measures 5 m long, 12 m wide and 5 m
high at the drip line, with a ground surface area of 57 m². The floor is flat
in the southern half with bedrock at the drip line which steeply drops away
over a 2.5 m sheer section of rock onto the talus below. The northern half
of the shelter floor slopes down to the north and gradually merges into the
talus. The shelter walls are exfoliating BIF and the deposit consists of fine
sediment, bedrock, roof fall pieces and macropod scats. This shelter is very
high and open, offering plenty of room to move around in and protection
from the elements to the east (Figure A5.154, Figure A5.155).
The surface assemblage consists of seven artefacts. A banded iron millstone (with pecking and flake scars) lay near the drip line in the south of the
shelter (Figure 5.5). A chert reduction area was in the centre of the shelter.
This comprised three debris fragments, a flake, a proximal flake fragment
and a core fragment of distinctive green-grey chert. The chert resembled
seams of chert in the shelter walls, but there was no evidence that any of
these had been quarried. It seems likely that this represents the opportunistic reduction of exfoliated material.
A series of depth probes gave results ranging from 12 cm to 40 cm. Two
1 × 1 m test pits (Squares A and B) were placed 0.45 m apart and 2 m inside
the drip line in the flat southern portion of the shelter floor. This area had
the greatest depth of sediment that had collected between the exposed bedrock at the drip line and at the rear of the shelter. It was also clear of large
roof fall and outcropping bedrock.
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Figure A5.154: CB11-89: general view of shelter.
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Figure A5.155: CB11-89: site plan and profile. (Drawn by M.
Jimenez-Lozano).
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Excavation results
Square A was excavated in seven excavation units. Bedrock was reached at
24 cm below the ground surface. Square B was excavated in five EUs, finishing on bedrock 33 cm below the surface (Figure A5.156).
The surface of the shelter was mostly covered with gravel-sized pieces
of exfoliated roof fall, with some animal scats and medium-sized rocks.
Below this, the deposit was a mixture of fine, brown sediment with very fine
charcoal pieces and gravel (SU1). From EU2, the fine sediment continued
but was intermixed with chalky calcified rock which became increasingly
shaly with depth (SU2). Bedrock first appeared in EU3 and it is likely that
SU2 comprised decomposing bedrock (Figure A5.157). The deposits were
mostly neutral (Square A pH 6.5–7.5, Square B pH 7–7.5).
Three charcoal samples were sent for radiocarbon dating (Figure
A5.158). These returned median calibrated ages of 98 cal BP in EU1 and
528 cal BP in EU2 of Square A, and 606 cal BP in EU2 of Square B, suggesting a single episode of occupation in the last 600 years.
Only small amounts of organic material (such as plant debris, scats
and scattered insect casings) were recovered from the excavations, mostly
from the top 15 cm. Most charcoal and artefacts came from EU1–2 (Figure
A5.159). Only three artefacts were recovered below EU2 (one from Square
A and two from Square B) and all were recovered from the 3 mm sieve fraction. Very little charcoal was found and it was all fine and scattered. There
were no hearth features. It is possible that the charcoal is not associated with
cultural activities and could have been blown in from the surrounding area
after natural fire events.
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Figure A5.156: CB11-89: excavation units and position of radiocarbon
samples.
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Figure A5.157: Photos of CB11-89 during excavation (a)
and showing south-west wall (b).
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Figure A5.158: CB11-89: radiocarbon determinations probability plot.

Figure A5.159: CB11-89: distribution of artefacts and charcoal.
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Stone artefacts
A total of 86 flaked stone artefacts was recovered from the excavation. Thirty
came from the 6 mm sieve fraction, including 22 from Square A and eight
from Square B. The remainder came from the sampled 3 mm sieve fraction,
20 from Square A and 36 from Square B. When corrected for sampling the
estimated total from the 3 mm sieve fraction was 23 for Square A, and 42
for Square B.
Most of the flaked stone is complete or broken flakes of BIF with small
quantities of basalt, mudstone and quartzite in Square A; and basalt, chert,
chalcedony and mudstone in Square B (Table A5.65). In both squares, raw
material composition is similar in the 3 mm and 6 mm sieve fractions (Figure
A5.160). The 6 mm sieve fraction is almost exclusively BIF in both squares
with other raw materials occurring in small quantities in the 3 mm sieve fraction. Chi-square is not significant for the total assemblage (chi‑square=4.7164;
df=5; p=0.446; Fisher’s Exact p=0.63471). Two single platform cores and a
core fragment were also found. This is unusual as cores are rare in the excavated assemblages from the Christmas Creek survey area. Both cores are large
(485 g and 567 g), with 90% cortex, and were probably left in the shelter for
future use. No formal tools or artefacts with secondary retouch were found.
Cortex only occurs on BIF with nine, or about 31% of the 6 mm BIF
assemblage, retaining cortex. This includes both single platform cores and
the core fragment. Platforms are plain or focal (Table A5.66), but there was
no evidence of overhang reduction. Table A5.67 summarises the dimensions
of complete BIF flakes.
Discussion
CB11-89 shows sparse evidence of use over the last few hundred years. The
surface millstone is an indicator of possible intention to return. The rest
of the surface assemblage probably results from a single chert reduction
event. This probably represents opportunistic use of exfoliated chert, since
there is no evidence of quarrying of the chert seams in the shelter wall. The
excavated assemblage is sparse and BIF dominated. The presence of two
BIF single platform cores is unusual and probably indicates provisioning
the shelter with raw material.
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Figure A5.160: CB11-89: raw material composition by sieve fraction.
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Table A5.65: CB11-89: assemblage composition.
3 mm

6 mm

Debris

Complete
flake

Flake
fragment

Debris

Complete
flake

Flake
fragment

Single
platform
core

Core
fragment

Basalt

0

0

0

0

1

0

0

0

BIF

0

11

7

2

6

11

2

0

Mudstone

1

0

0

0

0

0

0

0

Quartzite

0

1

0

0

0

0

0

0

Square A Total

1

12

7

2

7

11

2

0

Basalt

1

1

0

0

0

0

0

0

BIF

2

13

13

1

5

1

0

1

Chalcedony

2

1

0

0

0

0

0

0

Chert

0

0

1

0

0

0

0

0

Mudstone

1

1

0

0

0

0

0

0

Square B Total

6

16

14

1

5

1

0

1

Total

7

28

21

3

12

12

2

1

Square A

Square B
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Table A5.66: CB11-89: platform type.
Cortex

Plain

Crushed

Focal

Basalt

0

1

0

0

BIF

1

5

1

4

Total

1

6

1

4

Table A5.67: CB11-89: summary dimensions (mm) of complete BIF flakes.
N

Length

SD

Width

SD

Thickness

SD

11

17.5

7.4

17.6

8.2

4.7

2.5

