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Summary  
This report provides a preliminary statement of the scientific (archaeological) significance of 
Aboriginal stone artefact scatters and associated heat-retainer hearths at three locations in Paroo-
Darling National Park in western NSW, by undertaking reconnaissance geoarchaeological surveys 
and analyses of artefact assemblages at these locations. It extends previous studies undertaken by 
WNSWAP (Western New South Wales Archaeological Programme) in the western region of NSW 
by studying the relationship between geomorphological history and surface archaeological 
exposure in environments that are unique to Paroo-Darling National Park. Geoarchaeological 
survey techniques developed elsewhere in western NSW were applied at each of the three locations 
to provide the information needed to assess the nature, extent and scientific significance of stone 
artefact scatters and the likely impacts of visitor activity. 

The three locations preserve dense concentrations of artefacts that, when treated as three separate 
assemblages, reveal a varied behavioural record. The Peery (Pine) Creek (CW) location contains a 
high proportion of lightly worked silcrete cores, many retaining cortex, suggesting that the people 
who occupied this place were not concerned to conserve the raw material they introduced. The 
assemblage features an unusually high proportion of adzes, many as expended slugs that have been 
resharpened to exhaustion. Evidently, the people who occupied this place had the time to repair the 
tools for which these adzes formed the cutting edge. By contrast, at the Peery Lake foreshore (NP), 
adzes are not frequent but pirri points and backed blades are unusually common. The assemblage 
from Round Hill is also distinct, being dominated by flakes and cores as would be expected if this 
location were used primarily as a source for abundant good quality raw material. Radiocarbon age 
determinations on charcoal extracted from the remains of heat-retainer hearths at CW and NP 
provide evidence for Aboriginal occupation in the last 2000 years. Like other locations in western 
NSW, the nine age determinations from CW are clustered into three groups, separated by gaps, 
rather than evenly or randomly distributed through time. However, the pattern of clusters and gaps 
at CW appears different to those from other locations we have studied, and will require further 
verification. There were no hearth remains at the Round Hill location, so no absolute determination 
of the timing of use by Aboriginal people is possible. However, it may support a much longer 
record, perhaps tens of thousands of years, as it is a residual surface not subject to the kinds of 
geomorphic processes that obliterate or obscure the record at valley floor locations. 

The archaeological material preserved at the three locations in Paroo-Darling National Park 
contains a regionally specific record of past human behaviour when compared to other similarly 
studied locations in western NSW, and therefore is of archaeological significance. Efforts should 
be made to ensure the protection of the archaeological record from damage caused by an increase 
in visitors from the present levels. If visitor facilities are to be created at these areas, consideration 
should be given to positioning them so that the artefacts are not further disturbed or damaged, and 
that they are located to keep visitors at some distance from the artefacts and hearths. Alternative 
locations for the proposed visitor facilities are suggested for each location. 



  

1 Introduction 
1.1 Location 
Paroo-Darling National Park is located in western NSW, Australia, approximately 320 kilometres 
northeast of Broken Hill. The total area of the park is 94,000 hectares. The surveys reported here 
are confined to the former Peery Station section of the national park, an area of 41,680 ha located 
100 kms north of Wilcannia (Figure 1.1). The climate of the area is semi-arid, with mean annual 
rainfall of around 300 mm per annum. However, water resources are relatively abundant because of 
the presence of artesian mound springs on the floor of Peery Lake, runoff into the lake from the 
western catchments, and the occasional overflow of floodwaters from the Paroo River. It is likely 
that Aboriginal occupation of the area in the past was at least in part a function of these abundant 
and diverse resources. 

 

Figure 1.1 Map of western NSW, showing locations mentioned in the text 
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1.2 Aims and Scope of the Study 
The aims of the study were to apply the geoarchaeological survey and analysis methods previously 
developed by the Western NSW Archaeological Program (WNSWAP) to addressing issues of 
particular concern to the NSW National Parks Wildlife Service (NPWS), particularly the 
management of artefact scatters and associated heat-retainer hearths, and the assessment of 
potential visitor impact, at three specific locations in the Peery section of Paroo-Darling National 
Park. The scientific (archaeological) significance of the artefact assemblages was also assessed. 

1.2.1 Survey Location Selection Criteria 
Three locations within the Peery section of Paroo-Darling National Park were chosen for 
archaeological survey by the NPWS (Figure 1.2). These were determined solely by management 
criteria, in that they were being considered as locations for the proposed development of visitor 
facilities. However, the places happened to be located in different geomorphic units (though not 
different Land Systems), thus allowing us to test the application of geoarchaeological survey 
techniques developed elsewhere in western NSW across a small range of landscape types found in 
Paroo-Darling National Park. 

1. Peery/Pine Creek at Charltons Well (CW) 

 This location comprises alluvial plains that are part of the Fowlers Land System (stony 
downs and associated plains with saltbush and bluebush) (Walker 1991). A walking track 
with a loop approximately 5 kms long was proposed for the left bank of Peery (Pine) Creek 
immediately upstream (west) of the Wilcannia/Wanaaring Road crossing. Artefact scatters 
and associated heat-retainer hearths are present within the general location of the proposed 
track.  

2. Peery Lake foreshore (NP) 

 This location also comprises alluvial plains of the Fowlers Land System. A day-use facility at 
the northwestern edge of Peery Lake was proposed. The location was chosen on the basis of 
ease of access and existing disturbance from previous recreational activity. Artefact scatters 
and a single heat-retainer hearth are present. 

3. Round Hill (RH) 

 This location comprises tablelands of the Questa Park Land System (Walker 1991), also 
described as “stony downs and associated plains with saltbush and bluebush”. A walking 
track and lookout platform were proposed for the top of Round Hill, a prominent hilltop at 
the northern end of Peery Lake. An Aboriginal stone quarry (raw material for tool making) 
has been previously reported from this location.  

1.2.2 Previous Archaeological Surveys in Paroo-Darling National Park 
Figure 2 shows the locations of previous archaeological surveys and site records in the vicinity of 
Peery Lake. Most of the records relate to a survey conducted in 1974 along the proposed route of 
the gas pipeline from Moomba to Sydney (Buchan 1974, Stockton 1977). Two other surveys have 
been conducted on the foreshore of Peery Lake (Witter 1986), and site records exist for several 
locations adjacent to Peery (Pine) Creek.  

All of these records describe open campsites of the type analysed for this report. However, none 
were subject to the detailed systematic surveys reported here. The records consist largely of general 
descriptions of the types of artefacts present, their raw materials, and estimates of the densities and 
areas covered by the scatters. Regional statistics, for example site density, numbers of scatters, and 
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numbers of artefacts of particular types, were also included. Collections were made at a number of 
sites along the pipeline survey and lodged with the Australian Museum in Sydney. It was noted that 
large artefacts highlighted in private collections on pastoral leases (edge-ground axes, cylcons, 
uniface and biface choppers, hammerstones, anvil stones and millstones) were poorly represented 
on the ground (Stockton 1977:5). 

 

 
Figure 1.2  LANDSAT image of the Peery study area, showing the locations of the artefact survey sites 

described in this report (red dots). The locations of previous archaeological surveys are indicated 
by red lines (surveys) and green dots (sites) (Source NSW NPWS).. 

1.3 Background 

1.3.1 Previous Archaeological Surveys by WNSWAP 
A combined University of Auckland, Macquarie University and NSW NPWS research program – 
the Western New South Wales Archaeological Program or WNSWAP – has been conducted into 
surface scatters of Aboriginal stone artefacts since 1995, first at Stud Creek in Sturt National Park 
and subsequently at Fowlers Gap Arid Zone Research Station (Figure 1.1). The program initially 
aimed to investigate the problem of site recognition in the arid zone, where stone artefacts appear 
to litter the surface forming no discernible pattern, by applying new techniques that allow the 
location of artefacts on a piece by piece basis (Holdaway et al. 1998, 2000a, 2000b). No a priori 
definition of an archaeological site is followed. Instead, the artefact scatters are investigated to 
determine whether patterns in the distribution of artefacts can be used to identify the nature and 
extent of prior Aboriginal occupation. The techniques are non-destructive as artefacts are located, 
analysed and returned to their original position in one operation (Fanning and Holdaway 2004, 
Holdaway and Fanning 2004). Such a method is made possible by exposure of artefact scatters over 
extensive areas by surface erosion largely attributable to the effects of European pastoralism 
(Fanning 1999, 2002, Holdaway et al. 2000b). 
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Stone artefacts are, however, not the only archaeological artefacts on the landscape. The deflated 
remains of heat-retainer hearths are also prominent and are of considerable interest as many of 
these preserve charcoal that can be dated using the radiocarbon technique. While the radiocarbon 
age determinations do not date the stone artefacts directly, there is a clear spatial association 
between concentrations of hearths and concentrations of stone artefacts. Thus, it is likely that the 
two were deposited at approximately the same time, although this cannot be proved. Our method 
seeks to build a chronology of Aboriginal occupation at a particular location by obtaining age 
estimate charcoal samples from as many hearths as possible in order to determine the “envelope of 
time” (Fanning 2002) during which hearth building activity occurred and, presumably, artefacts 
were discarded. This then allows the writing of a detailed history of Aboriginal “use of place” 
(after Wandsnider 1989). 

1.3.2 Artefact Survey and Dating at Stud Creek (Sturt National Park) 
The work at Stud Creek indicates the feasibility of developing a chronology of Aboriginal land use 
by dating a large sample of hearths (Holdaway et al. 2002). All 28 charcoal samples from Stud 
Creek returned radiocarbon ages of less than 1700 radiocarbon years. These fall into two distinct 
phases of hearth construction separated by a period when no datable hearths were formed. 
Statistical analysis indicates a 95% probability that the hiatus when no hearths were constructed 
lasted for 211-485 years (Holdaway et al. 2002). In other words, there is a gap of at least 200 
calendar years between each phase of hearth construction and the gap may be longer, perhaps as 
long as 400 years. The existence of such a gap is a surprise. Current models for late Holocene 
occupation of the arid zone have Aboriginal occupation entering a period of reduced mobility as 
the ethnographically attested social and exchange systems were developed (e.g. Lourandos 1983, 
Smith 1996). It is hard to reconcile these models with the results of the Stud Creek dating program.  

The pattern may indicate people reacting to environmental variation on either a regional or local 
scale. The Holocene climate record in Australia shows increased desiccation between 3000 and 
1500 B.P. then a return to relatively moist conditions. This may explain the lack of hearths older 
than 1700 years, but paleoenvironmental records are too coarse in resolution to allow an 
interpretation of the hearth ages in Stud Creek. On a local scale, the pattern may represent short-
term abandonment following over-utilisation of resources, such as wood for cooking and shelter, 
food resources and/or water. However, 300 years is likely to be longer than the period needed to 
replace these resources.  

An alternative explanation is suggested by rephrasing the question. It is not why Aboriginal people 
ceased hearth construction in places like Stud Creek in the short term that is of interest, but why it 
took so long (at least six generations) for such places to be used in this way again. Answering this 
question will require additional fieldwork, not just in Sturt National Park, but also elsewhere in the 
arid zone. However, our results obtained so far are sufficient to question the veracity of continental 
scale theories for decreased Aboriginal mobility in all regions of late Holocene Australia 
(Holdaway et al. 2000b, Holdaway et al. 2005). They suggest that the prehistory of Aboriginal 
Australia is best modelled not as continental scale changes in behaviour but as the result of the 
complex local scale interaction of people and a changing environment. Thus, the gap in the 
radiocarbon record at Stud Creek may reflect the local history of Aboriginal people in the Sturt 
National Park region. If the pattern can be reproduced elsewhere, it may lead to a new, more 
complex rendering of late Holocene arid zone Aboriginal prehistory. 
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1.3.3 Artefact Survey and Dating at Fowlers Gap 
Based on the success of the program of hearth excavation at Stud Creek, we undertook a more 
comprehensive program of hearth excavation and dating at Fowlers Gap Arid Zone Research 
Station from 1999 to 2001, under an NPWS permit to excavate 100 hearths. This time, we surveyed 
artefacts and sampled hearth charcoal from study areas across a range of landscape types to see if 
there was any variation in the nature of the archaeological record at different locations that could be 
related to landscape characteristics. The results of the dating program on 53 of those hearths 
indicate that there is considerable variability in the length of the record at different places that can 
be related to geomorphic landscape change (Fanning and Holdaway 2000, 2001a, Fanning et al., in 
press, Holdaway et al. 2005). This is coupled with inter-site variability in the nature of the artefacts 
themselves (Holdaway et al. 2004, Holdaway and Fanning submitted, Shiner et al. 2005). These 
variations may represent differences in the activities performed at different places in the landscape 
but they also reflect differences in the length of occupation at these places. More complex sets of 
artefacts represent places that were returned to more often and were used for longer periods when 
compared to locations that have less varied artefact assemblages. 

Australian archaeology has so far concentrated on defining the general lifeways that existed in the 
past using recent ethnographic accounts of Aboriginal people to supplement the archaeological 
evidence. While useful as a first step, these approaches deny Aboriginal people had a complex and 
eventful history. The results from Stud Creek and Fowlers Gap indicate that a dynamic historical 
past can be read from the archaeological record, if this record is subjected to intensive study. 

1.3.4 Hearth Preservation and Cultural Heritage Management 
Another important result of the Stud Creek research concerned the preservation of hearths 
(Holdaway et al. 2000a). The long-term consequences of the exposure of hearths through deflation 
are of concern. While hearths can be identified after they have eroded through the presence of heat-
cracked stones, the charcoal that is essential to dating them is susceptible to removal through 
erosion. Of the 80 hearths identified at Stud Creek, only 28 revealed quantities of charcoal 
sufficient for conventional radiocarbon dating. Observations from Fowlers Gap suggest that it can 
take as little as 20 years from initial exposure until a hearth can no longer be dated.  

This poses a major management dilemma. Hearths are currently one of the few archaeological 
features that can be used to establish the chronology of Aboriginal occupation of arid zone NSW. 
As demonstrated at Stud Creek and Fowlers Gap, there are patterns in the chronology of hearths 
that indicate a complex history of Aboriginal occupation of the region, but we have only just begun 
to discover this pattern. At the same time, erosion at places like Stud Creek – indeed across the 
whole of western NSW – is continuing, threatening the integrity of the archaeological record. 

In a report to the NSW NPWS at the conclusion of the Stud Creek project, we stated that “unless 
urgent action is taken to excavate and date a large number of hearths, these archaeological features 
and the record of Aboriginal occupation they hold, will be lost for all time” (Holdaway et al. 
2000a:12). The program of excavation and dating of a large number of hearths at Fowlers Gap 
(Fanning et al. in press, Holdaway et al. 2005) is a positive step to salvage information from an 
ever-diminishing record of Aboriginal activity. However, our research has so far shown that the 
high-resolution record of Aboriginal occupation we have developed exposes considerable 
variability in the nature of that occupation, even within relatively small regions. We need to do a 
lot more of this work at many other places across arid and semi-arid NSW, including Paroo-Darling 
National Park, to build a comprehensive picture of Aboriginal hunter-gatherer activity in the arid 
marginal region of Australia. 
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1.4 Methods 

1.4.1 Field Surveys 
Archaeological and geomorphological field surveys were conducted at the three locations in Paroo-
Darling National Park over a three week period from 15th June to 5th July, 2002.  

At CW and NP, artefacts were surveyed by piece provenience. All of the artefacts in an area 
defined by geomorphic boundaries were surveyed using a total station (Figure 1.3), and their 
characteristics recorded into a downloadable database using handheld computers (Figures 1.4 & 
1.5). Characteristics recorded included raw material, artefact type and dimensions, presence of 
cortex, platform angle, presence of retouch, etc. Each artefact was assigned a unique number with 
which to relate its location to its characteristics inside the database. The artefacts were then linked 
to their geomorphic landscape setting using a Geographic Information System (GIS). The maps in 
this report have been produced using the GIS. 

At RH, because of the extremely patchy nature of the artefact distribution, and high artefact 
densities encountered in some places, a grid-based sampling system was employed. Large squares 
50 x 50 m were marked out, tapes laid out along two adjoining sides of the square, and a quadrant 
used to mark 1 x 1 m sampling squares at every fourth metre within the larger grid squares. The 
southwest corner of each sample square was surveyed using the total station, and the characteristics 
of every artefact within the square were recorded. Geomorphic and historical cultural features were 
also surveyed. Areas of low surface visibility, due to vegetation and/or sediment accumulation, 
were not included in the survey. 

 

 
Figure 1.3 WNSWAP archaeologist Simon Holdaway setting up the total survey station with Owen 

Whyman, a member of the local Aboriginal community. 
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The remains of numerous hearths were present along Peery (Pine) Creek. The location of every 
hearth within an area extending over a kilometre upstream of the Wilcannia/Wanaaring Road 
(Figure 1.7) was recorded using a Differential GPS (Figure 1.6). Descriptive characteristics, such 
as composition and preservation state, were entered into the database using a handheld computer, 
along with a digital image of each hearth. A small sample of the hearths was partially excavated 
and sampled according to the protocol in Appendix 1. 

1.4.2 Assemblage Analysis 
The features used to characterise the stone artefact assemblage including raw material type, the 
degree of reduction and utilisation of the raw material, and tool types and proportions produced 
from the different raw materials, are briefly described below. A more detailed account of these and 
other technical terms can be found in Holdaway and Stern (2004).  

 

 

Figure 1.4  Measuring artefact dimensions using digital callipers 
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Figure 1.5  Recording artefact characteristics into the database using a handheld computer 

 
 

 

Figure 1.6 Geomorphologist Patricia Fanning recording Peery Creek hearth locations with a DGPS 
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1.4.2.1 Raw Material Source 
ecause it helps to inform on the distances over which material 

aterial for stone artefact manufacture in western NSW, and 

 Creek location in Sturt National Park (Figure 1), Doelman et 

– medium to fine-grained sandstone that has formed medium to fine-

• 
o clasts visible to 

• 

Amorph  outcrop, while 

lculate raw material proportions: 

 Flakes (MNF – Holdaway and Stern 

Usi t e the problem of measuring raw material 

Raw material source is significant b
was carried. Raw material occurs in different places, in different forms and has different flaking 
properties, all of these attributes being utilised by Aboriginal people. For example, the proportion 
of imported versus local materials in the assemblage provides one set of information from which 
archaeologists can infer the nature of activities in the past. Short duration occupation is reflected in 
less reliance on locally available materials compared with high quality materials imported from a 
particular source. On the other hand, an extended occupation at a particular location is reflected in a 
higher proportion of locally available materials in the assemblage, even if the quality was not as 
high as imported materials. 

Silcrete is the most common raw m
sources are abundant in the vicinity of Peery Lake. They occur in two forms, outcrop and gibber 
pavements. Aboriginal people frequently quarried outcrops with a massive appearance, such as the 
Round Hill location discussed below. Gibber pavements are extensive on the footslopes of the 
ranges and the surrounding plains.  

In a study of silcretes from the Stud
al. (2001) identified, in hand specimen and thin section, three categories of silcrete based on the 
nature of the Cretaceous sediments before silicification. The proportion of microcrystalline quartz 
matrix and the size of the quartz clasts differentiate the silcretes in hand specimen. Similar 
categories were used to characterise the silcrete from which stone artefacts were manufactured at 
Paroo-Darling National Park: 

• Medium clast silcrete 
grained silcrete; 
Coarse clast silcrete – coarse-grained sandstone that has formed silcrete; 

• Amorphous silcrete – microcrystalline silica matrix predominates with n
the naked eye; 
Matrix dominated silcrete – microcrystalline silica matrix predominates but contains 
scattered angular quartz clasts that range up to coarse sand-sized grains.  

ous and matrix-dominated silcrete was most commonly quarried from
medium and coarse-grained silcrete appears to be largely derived from gibber pavements. 
Therefore in the analyses that follow, medium and coarse clast silcretes have been combined and 
are referred to as clast silcrete. Similarly, amorphous and matrix dominated silcrete are treated as 
one class and are labelled non-clast silcrete. 

Three different methods have been used to ca

• As a proportion of the total number of artefacts,  
• As a proportion of the Minimum Number of

2004:114) 
• As a proportion of the total length of artefacts. 

ng hree measures rather than one helps to overcom
proportions when artefacts have markedly different sizes, or when one material has been subjected 
to a high degree of fragmentation relative to another. Total length (i.e., the sum of the maximum 
dimension of all artefacts) is used in place of weight since, firstly, weight could not be easily 
measured in the field, and secondly, length and weight are closely correlated. The minimum 
number of flakes (MNF) is a measure similar to the minimum number of individuals used in faunal 
analysis. Instead of counting all artefacts, the minimum number of flakes quantifies the number of 
flakes from which artefacts, including broken fragments, were produced. MNF is calculated by 
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counting an artefact only if it has a landmark that occurs once on a complete flake. The landmark 
chosen is the flake platform. Thus MNF is calculated by totalling the number of complete and 
proximal flakes and tools and adding half the number of complete longitudinal split flakes. Medial 
and distal flake fragments are not counted. Comparing this measure with the proportion of artefacts 
calculated by simple artefact frequency. Comparing this measure with the proportion of artefacts 
calculated by simple artefact frequency permits an assessment of the relative impact of flake 
fragmentation. Comparing both measures against the summed artefact length allows the impact of 
relative artefact size to be assessed. 

 

1.4.2.2 Raw Material Reduction and Utilisation 
th which blocks of stone were struck. As 
produced from a core by striking with a 

.4.2.3 Tool Production 
f retouched tools in comparison to non-retouched flakes may allow 
. More intensive occupation will lead to a greater proportion of tools 

.5 Archaeological Significance Assessment 
hed over two decades ago by ICOMOS (the 
 Charter) are currently under challenge. In a 

boriginal 

Another set of information comes from the intensity wi
explained in Holdaway and Stern (2004:4), flakes are 
hammer. In general, the more that a core is struck, the more flakes it will produce, but in so doing 
the core will be reduced in size. Inferences can be drawn concerning the relative intensity of 
occupation by comparing simple ratio measures that indicate the intensity of core reduction, 
particularly when combined measurements of the size of the flakes produced.   

 

1
Considering the proportion o
similar inferences to be made
relative to flakes as a greater proportion of the available flakes are modified for particular tasks. 

 
1
Guidelines for the assessment of significance, establis
international Venice Charter and the Australian Burra
discussion paper published by the NSW NPWS (Byrne et al. 2001), a new paradigm is proposed 
which moves the assessment and management of cultural heritage “…away from a conventional 
site-based (or ‘relics’-based) approach to one which is more responsive to the social and 
environmental (landscape) dimensions of cultural heritage” (p.ix). Instead of aesthetic, historical 
and scientific (archaeological) significance taking priority over social significance, a new model is 
proposed whereby aesthetic/historical/scientific values exist within society rather than alongside it, 
and the social significance of heritage takes on rather greater importance than previously. 

The WNSWAP approach to the survey and analysis of material cultural heritage and assessment of 
its significance is sympathetic with this new paradigm. The material legacy of A
occupation, particularly stone artefacts and associated hearths, cannot be separated from the 
physical and cultural landscapes in which it is found. The cultural environment determined, in part, 
what people did, how they did it, and how often. Physical evidence for this suite of behaviours can 
be found in the artefact assemblages left behind, while the temporal pattern of activity can be 
determined by dating the associated hearths. Aspects of the physical environment determined, in 
part, where people lived and hence where evidence of that occupation, the artefacts and hearths, 
might be located. Thus, a landscape-based approach to artefact survey and analysis is essential to 
the determination of the archaeological or scientific aspects of significance, since it is largely 
physical environmental processes, particularly geomorphic processes, which determine what part of 
the archaeological record is preserved. 
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The assessment of archaeological significance can itself be quite controversial, as different groups 
of people will value different artefact assemblages or even different individual artefacts in different 

similar 

ve concentrated on three, not 

ways. Given these issues, the assessment provided here does not attempt to assign definitive 
significance to the assemblages from Paroo-Darling National Park, but instead outlines a method 
by which one form of archaeological significance – relative significance – can be assessed.  

The method involves looking at the assemblages from the three locations in Paroo-Darling National 
Park in relation to assemblages from other western NSW locations that have been studied in 
ways. The idea is not to determine whether one assemblage is “better” than another but to look for 
similarities and differences in the archaeological characteristics of a few assemblages from across 
the region. Those concerned with the social significance of cultural landscapes of Paroo-Darling 
National Park will then have information on the regional context of the archaeological record to use 
in their assessment. This information is also an important component in the development of 
management strategies for the material cultural heritage in the park, since it informs decisions 
about the development of infrastructure, including visitor facilities. 

Assessing the archaeological (i.e., scientific) significance of artefact assemblages may be 
undertaken from a number of perspectives. In this report we ha
because we consider these to be the only or even the most important criteria, but because they 
relate closely to the nature of the archaeological evidence we have collected, and so may be 
assessed in an objective manner. Whilst it is not the archaeologist’s job to assess the validity of any 
claim to heritage significance, it is the archaeologist’s job to make a case for archaeological 
significance that upholds the scientific cannons of reproducibility and clarity of process. For this 
reason, the method we have chosen for significance assessment is grounded in widely established 
practice by other archaeologists and geomorphologists working in arid environments, as well as the 
results of our own studies.  

First, we assessed the nature of the artefact exposure at the three locations that are the subject of 
this report, not just treating the scatter of artefacts solely as the result of human activity in the past, 

omparison with any other. Uniqueness 

e from Stud Creek in Sturt National Park, Nundooka Land 

but also as a result of a series of natural and cultural processes that have alternately buried and 
exposed the artefacts resulting in their current distribution. Second, we described the characteristics 
of the assemblage of artefacts at each location using a series of measures directed at understanding 
the intensity with which material was worked. Third, we used these measures to compare the 
assemblage characteristics of the three Peery locations with those of similarly analysed 
assemblages from different locations within western NSW. 

Significance comes not from any one of these steps but from the combination of all three. Any 
archaeological assemblage will be in some way unique in c
alone is therefore not a suitable criterion for archaeological significance. On the other hand, 
detailed comparison on the basis of a number of measures indicates the degree to which one 
location may be considered unique in the types of behavioural information that can be inferred 
concerning past activity. It is this information that should form the basis for management decisions 
concerning archaeological significance. 

The assemblages we have studied, and which will therefore be used for comparison with the Paroo-
Darling National Park assemblages, com
System on Fowlers Gap Station, Burkes Cave in the Scopes Range, and a quarry on Pine Point 
Station (Figure 1.1). Except for Burkes Cave, all are open campsite scatters containing from 5000 
to 20,000 artefacts. The Burkes Cave assemblage comprises a collection of 5000 pieces obtained 
from an excavation by Assoc. Prof. Harry Allen (Allen 1972) and stored at the Australian Museum. 
It was re-analysed in 2001 by Justin Shiner and Simon Holdaway using WNSWAP descriptive and 
analytical criteria (Shiner et al. 2005). 
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2 Peery (Pine) Creek at Charltons Well (CW) 

he survey location we have named “Charltons Well” (CW) is located on the left bank of Peery 
tream of the Wilcannia/Wanaaring Road crossing (Figure 1.2). The 

rmed in the past from 

cribed during the course of 

 

2.1 Geomorphic Setting 
T
(Pine) Creek immediately ups
Peery (Pine) Creek catchment rises in the Warwick Hills to the northwest of Peery Lake, and drains 
southeast along the western boundary of the Park, joining the Paroo Overflow south of Peery Lake 
on “Momba” Station. The main channel of Peery (Pine) Creek is incised for most of its length into 
alluvial valley-fill sediments. A dense gallery of mature river red gums (Eucalyptus camaldulensis) 
lines the watercourse, with occasional overbank deposition of sediments during floods indicated by 
the partial burial of some of these trees. Lateral erosion is active on the outsides of major bends, 
and many of the straight reaches contain deep pools that hold water for weeks to months after rain.  

One such pool is located at the southern end of the CW survey site, just upstream of the road 
crossing (Figure 2.1). The presence of Aboriginal artefacts along the stream margin at this location 
suggests that the pool may have been a relatively reliable source of water.  

The artefact scatters and hearths are mostly located on, or eroding out of, a low rise (levee) located 
close and parallel to the channel on the eastern side. The levee has fo
overbank deposition of sediments during floods. However, there is little evidence of recent fresh 
sedimentation, and the levee is undergoing active erosion on its crest and distal flank. Either the 
channel has incised to such an extent that floodwaters rarely overtop the channel margin at this 
location, or floodwaters are diverted away from the channel and on to the distal floodplain further 
upstream. Indeed, the presence of artefacts and hearths just a few metres from the creek banks 
attest to the lateral stability of the channel. Aboriginal artefacts and hearths have in the past been 
preserved by burial by overbank sediments and diversion of floodwaters away from this section of 
creek bank. However, they are now being exposed at the surface by removal of fine-grained 
sediments by sheetwash and aeolian deflation. Numerous litter dams parallel to the contour across 
the distal flank of the levee indicate that surface wash is active here, but the depth and velocity of 
flow is insufficient to move particles the size of artefacts and the lateral integrity of the artefact 
scatters is likely to be relatively intact (Fanning and Holdaway 2001b). 

Close examination of the sediments exposed in the creek bank supports these observations. Two 
bank sections close to the artefact survey location were cleaned and des
fieldwork. The upstream section contains mostly fine-grained sandy and silty overbank sediments. 
A clear boundary, marked by the presence of a single stone artefact, separates pre- from post-
European contact sediments (Figure 2.2). The downstream section is deeper and contains sandy to 
gravelly layers at depth that are most likely former channel bed sediments. These are overlain by 
fine sandy and silty sediments, in a classic fining upwards sequence, with an abrupt boundary 
separating the pre- from the post-European contact sediments. A shallow trench excavated at right 
angles to the bank section away from the channel (Figure 2.3) shows that post-European contact 
overbank sedimentation has indeed buried and preserved hearths and artefacts at this location. 
However, as is the case over much of western NSW, those sediments are now being stripped from 
the valley floor along Peery (Pine) Creek, exposing the artefacts at the surface. 
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Figure 2.1  Aerial photograph enlargement of a section of Peery (Pine) Creek upstream of the 

s surveyed in 

 

Wilcannia/Wanaaring road, showing the positions and record numbers of the hearth
June/July 2002 (Source: NSW Land and Property Information Service) 

 

 

 
Figure 2.2  Bank section along Peery (Pine) Ck showing PEM overlying the pre-European floodplain. A 

stone flake lies on the boundary between the two sedimentary units 
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Figure 2.3  This shallow trench excavated at right angles to the creek shows how the hearth at the bottom of 

the image is being exhumed from beneath the PEM 

 

2.2 Hearth Distribution and Radiocarbon Age Determinations  

2.2.1 Hearth Locations and Characteristics 
We surveyed and recorded the characteristics of 210 hearths at the CW location. They are 
distributed along the whole length of the study area, but at the same time form several clear 
concentrations (Figure 2.1). As previously reported (Fanning 1999, Holdaway et al. 2000a and b, 
Holdaway et al. 2002, 2005), hearths were created by excavating shallow pits into the earth, lining 
them with heat retainers such as gibbers, broken dishes, clay balls, or pieces of termite mound, 
lighting a fire and cooking food in the hot coals. Since abandonment, sediments have filled in the 
hearths. We are only able to detect them at the surface now because those sediments have been 
washed and blown away in many places, exposing the former heat retainers as a cluster of stones at 
the surface. Thus our ability to detect them at all reflects their deterioration.  

Over 40% of the hearths at CW are either disturbed, scattered or remnant, having degraded to such 
an extent that their presence is indicated only by fire hardened soil and a ring of heat cracked oven 
stones (Table 2.1). Just over 45% of the hearths are partially exposed. While some of these may be 
well preserved, it is possible that many will already be disturbed, either through bioturbation or 
through previous erosion and subsequent reburial. Thus at this location, just 12% of detectable 
hearths appear to be intact and suitable for excavation. This is a limited and rapidly depleting 
resource from which we may learn about the chronology of Aboriginal occupation. 
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Table 2.1  Condition of hearths at the Peery (Pine) Creek location (CW) 

 
er Percent Hearth condition Numb

Partial exposure 96 45 
Exposed, intact 25 12 
Disturbed 22 10 
Scattered 57 28 
Remnant 10 5 
Total 210 100 

 
Twelve of these intact hearths were partially excavated to sample charcoal for radiocarbon dating 
(Figure 2.4). Details of the excavations, together with plan and section diagrams for these hearths 
are provided in Appendix 1. Samples from nine of these hearths were submitted to the University 
of Waikato Radiocarbon Dating Laboratory.  

 

 
Figure 2.4  Tina Peters and Owen Whyman using tweezers to extract charcoal from a partially excavated 

hearth at the CW survey location 

2.2.2 Radiocarbon Determinations 
Of the 12 hearths excavated at CW, eight produced sufficient charcoal (between one and four grams 
of carbon after physical and chemical pre-treatment) to permit sample submission for conventional 
radiocarbon age determination, while the ninth was analysed using the AMS technique.  
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The nine radiocarbon determinations are listed in Table 2.2. To give age estimates in sidereal 
(calendar) years, these determinations must be calibrated to take account of variations in 
radiocarbon production in the past. 

 
Table 2.2  Radiocarbon determinations from CW. The * indicates an AMS determination. 

 
Hearth ID Lab No. Mean (y B.P.) Error (y B.P.) δ13C 
PC36 Wk11783 1458 52 -24.9 
PC68 Wk13579* 1826 44 -22.3 
PC76 Wk11784 1351 53 -24.3 
PC98 Wk13580 1419 34 -23.5 
PC99 Wk11785 1510 47 -24.2 
PC108 Wk11786 1423 57 -24.7 
PC109 Wk13581 641 41 -24.5 
PC162 Wk13582 347 40 -24.7 
PC165 Wk13583 1810 66 -24.9 

 

Figure 2.5 shows the calibrated results for the nine determinations using Datelab 1.2 software 
(Jones and Nicholls 2002). Sidereal years B.P. (i.e., before A.D. 1950) are plotted across the x-axis 
and the height of each plot on the y-axis gives an indication of the probability that the true age of 

the x-axis. As is typical for radiocarbon 
se 

radiocarbon to provide a precise “date” for the hearths at CW; we can only provide an age estimate 

pplication of Bayesian inference allows hypotheses on whether groups of age estimates are 
istributed evenly through time or whether they are clustered to be tested, and if so, what is the 

tain set of values, given a value for the features of interest, is 
ritten as P(x|θ). This is the likelihood.

the sample corresponds to the sidereal age on 
determinations, each probability plot corresponds to a range of sidereal years. Thus, we cannot u

based around a probability distribution. 

As indicated by Figure 2.5, the nine determinations fall into three groups each separated from each 
other by a period of time during which no hearths were constructed. The veracity of these groups 
can be checked using a Bayesian analysis that provides an indication of whether the determinations 
are more likely to form one, two or three groups.  

A
d
most plausible number of clusters. If the hearth age estimates are represented by x and the phases 
of hearth construction indicated by aligning the radiocarbon age estimates in chronological order 
are represented by θ (these terms are also called the parameters of the statistical model) then the 
probability of the data having a cer
w  The prior, P(θ), is the probability of observing particular 
values o ile the f the parameter of interest (radiocarbon determinations forming the phases), wh
posterior is what will come from the analysis, the combination of the data, the likelihood and the 

rior. The components are related as follows:  

 P(θ|x  P(x|θ) 

That is, the poste ropor  od times the prior (Buck 2001).  

The prior is cons as foll

1.    If ψ0 and ψ ctivel th ndar date  the beginn  end of the earlier 
phase of he struc  nd ψ3 the beginning and end of the middle phase 
(Phase 2), a d ψ i  end of th est phase (P ) 

2.    and θ is a c  hea

p

) ∝ x P(θ) 

rior is p tional to the likeliho

tructed ows: 

1 

arth con
respe y represent e cale s of ing and

tion (Phase 1), ψ2

ng and
 a

nd ψ  an4 5 the beginn e lat hase 3

alibrated rth date,  
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3.    then, if the hearth is in Phase 1 then ψ0< θ<ψ1; if the hearth is in Phase 2 then ψ2 < θ < ψ3; 

stics are then divided (H1 /Ho) and the result (the Bayes 

 estimates compared to the single-phase model 

and if the hearth is in Phase 3 then ψ4 < θ < ψ5 

Tests are performed to determine whether the age estimates fall into one, two or three phases 
(phases of hearth construction represented by the radiocarbon age estimates each separated from 
one another by a gap when no hearths were constructed) and the results used to assess which of 
these models is the most plausible. 

Using the Datelab v. 1.2 software (Jones and Nicholls 2002), the mean likelihood statistic can be 
calculated for Ho and H1. The two stati
Factor) compared to values published by Raftery (1996). Values over 12 are considered to show 
strong evidence for multiple groups of determinations. 

Bayes Factors calculated for comparisons between one phase, two phase and three phase models 
indicate strong support for multiphase hearth age
(Table 2.3). Among the multiphase models there is no support for comparisons between the two 
phase models but very strong support for the three phase model compared to either of the two 
phase models or the single phase model. The hearth age estimates from Peery Creek indicate 
several phases of occupation separated by gaps during which no hearth construction occurred. 

As will be discussed below, these groups and their associated gaps are significant because they 
match similar patterns in radiocarbon age determinations from hearths from other locations in 
western NSW that we have studied (Holdaway et al. 2005). 

 

 

 
 Figure 2.5  Calibrated radiocarbon determinations from CW sorted according to age 
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Table 2.3  Bayes factor test for Peery Creek radiocarbon determinations. Mean likelihoods indicate the most 
probable hearth construction phase model, tested against a null hypothesis of one single phas
and combinations of multiple phases. 

e 

(y B.P.) 

 
Hearth ID Radiocarbon 

determination 
Phase Models 

  A B C D 
PC162 347±40 1 1 1 1 
PC109 641±41 1 1 1 1 
PC76 1351±53 1 2 1 2 
PC98 1419±34 1 2 1 2 
PC108 1423±57 1 2 1 2 
PC36 1458±52 1 2 1 2 
PC99 1510±47 1 2 1 2 
PC165 1810±66 1 2 2 3 
PC68 1826±44 1 2 2 3 

H0 vs H1 Mean Liklihood 
Ratio 

A:B 3.39 
A:C 1.31 
A:D 2890 
B:C 0.0386 
B:D 851 
C:D 2200 

 

 
2.3 Artefact Distribution and Characteristics 
The distribution of artefacts in the CW study location is shown in Figure 2.6. Dense clusters occur 
on the crest of the levee feature previously described, declining gradually to the north and south 
and abruptly to the east. The bank of Peery (Pine) Creek marks the western margin of the scatter. 

 for the 
brupt termination on the eastern margin. However, there is no change in visibility to the north or 

ber of artefacts in these directions must be related to discard 
ehaviour. 

location. T
om various locations in western NSW (Figure 1.1). The assemblage is dominated by flakes 
anufactured s manufactured 

from quartz mino

The assemblage is typical of those dating from the mid to late Holocene in western NSW. It is a 
flaked, as o a ground stone, assemblage (although a broken ground axe head and broken 
fragments of seed grinding dishes were also recorded). s well a  large num r of flakes and 
cores, the a ge inclu ber of uched ls. Ther ere a larg umber of adzes 
and adze sl ilar to ustrate n Figur .7. Thes tools woul ave once been 
attached to hafts an  a varie of scraping tasks. Tula adze slugs represent adzes 
that have been substantially  re  the working edge. 

 
 

Reduced visibility due to vegetation growth and sediment accumulation is responsible
a
south, so the decrease in the num
b

We surveyed and analysed 5298 artefacts with maximum dimension greater than 20 mm at the CW 
his is a large assemblage, comparable in size to other assemblages we have analysed 

from silcrete but with a significant num
 make up a 

ber of quartzite artefacts. Item
r component.  

 
pposed to 

 A s a be
ssembla ded a num reto too e w e n
ugs, sim the one ill d i e 2 e d h
wooden d used for ty 

 resharpened by moving a series of flakes from

fr
m
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Figure 2.6  Artefact and hearth distribution at the CW survey location, superimposed over an enlarged 

aerial photograph. The green/grey patterns are individual shrubs and trees. The location of 
Peery (Pine) Creek is indicated by the dense vegetationon the left of the image. 

. 
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Figure 2.7  Dorsal view of a tula slug from the CW assemblage. It is made from amorphous (non-clast) 

silcrete. The scale is in centimetres and the number is a unique identifier for the artefact. 

2.3.1 Raw Material Sources 
The proportion of the artefact assemblage at CW manufactured from different raw materials is 
shown in Figure 2.8. For the CW assemblage, artefact number and MNF produce similar results. 
However the volume calculation shows an increase in the proportion of clast at the expense of non-
clast silcrete. The relatively greater proportion of sandstone when measured by volume reflects the 
dominance of a few relatively large mill stone fragments manufactured from this material. 

2.3.2 Raw Material Reduction and Utilisation  
Raw material source is quite often an important determinant of assemblage variability. In places 
like Peery Lake, however, where raw material sources are unlikely to have varied through time, 
other indicators of the relationship between mobility, occupation intensity, raw material choice and 
artefact discard need to be developed.  
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Quartzite
Quartz
Non-clast silcrete
Clast silcrtete

 
Figure 2.8  Raw material proportions for the CW artefact assemblage, calculated by the three different 

methods described in the report. *Other = hornfels, ochre. 

 25



  

2.3.2.1 Flake to core ratio  
One of the keys to inferring group mobility and occupation intensity on the basis of stone artefacts 
is to determine how completely cores were reduced. The ratio of flakes to cores is one such 
measure. More intense occupation by less mobile groups will lead to the more complete reduction 
of cores producing more flakes from each core so the flake to core ratio will rise (Dibble 1995).  

This ratio is plotted for each raw material type in Table 2.4. Quartzite has the highest flake to core 
ratio, followed by non-clast silcrete, clast silcrete and quartz. Quartzite cores were intensively 
reduced, producing twice the number of flakes of the other raw materials.  

 
Table 2.4  Flake to Core Ratio, CW 

 
Raw Material MNF Core Ratio 
Clast silcrete 1232 123 10.0 
Non-clast silcrete  1722 134 12.9 
Quartz 19 2 9.5 
Quartzite 124 5 24.8 

 

2.3.2.2 Non-cortical Core to Cortical Core Ratio 
As the intensity of reduction increases more flakes will be produced per core and the proportion of 
cortical surface on cores will decrease (Dibble 1995). Cortex is the outer surface or “skin” of the 
raw material, and usually comprises a weathering rind, varnished surface, or crust of some sort. 
The non-cortical core to cortical core ratio provides another measure of core reduction intensity. 
Values for this ratio by raw material are shown in Table 2.5. A similar picture of stone reduction 

e five times as many non-cortical to cortical 

Table 2.5  Non-cortical to Cortical Core Ratio, CW 

 
Raw Material Non-cortical Core Cortical Core Ratio 

emerges as evidenced by the flake to core ratio: there ar
cores manufactured from quartzite as there are manufactured from the two forms of silcrete. We 
infer from this that the Aboriginal people who occupied CW worked quartzite more intensively 
than silcrete. 

 

Clast silcrete 30 93 0.3 
Non-clast silcrete 28 106 0.3 
Quartz 0 2 0.0 
Quartzite 3 2 1.5 

 

2.3.2.3 Non-cortical Complete Flake to Cortical Complete Flake Ratio 
An equivalent to the non-cortical to cortical core ratio can be calculated for flakes and provides a 
third measure of reduction intensity. Increased core reduction will produce relatively larger 
numbers of non-cortical to cortical complete flakes hence increasing the value of this ratio (Dibble 
et al. 1995, Roth and Dibble 1998). The results in Table 2.6 indicate a similar picture to the other 
ratio measures: quartzite is consistently the most intensively worked raw material with a ratio twice 
the value of the silcrete forms. 
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Table 2.6  Non-cortical to cortical flake ratio, CW 

 
Raw Material Non-cortical Complete 

flake 
Cortical Complete 
flake 

Ratio 

Clast silcrete 468 444 1.1 
Non-clast silcrete 601 572 1.1 
Quartz 3 12 0.3 
Quartzite 60 32 1.9 

 

2.3.2.4 Nodule Size and Form 
Nodule size is an important factor influencing the degree and format of core reduction (Kuhn 
1995). A limited number of flakes above a minimum useful size can be produced from small 
nodules, therefore interpretations of core reduction intensity based on the flake to core ratio should 
include a consideration of the effect of nodule size. Estimating original nodule size can be difficult, 

ever, 
the averag ortex offers an opportunity for 

ule size on core reduction. Cortical flakes are usually, but not 
y stages of reduction (Baulmer 1988), therefore their dimensions 

Table 2.7  Len  flakes, CW 

Raw Mater ion N ea
m

n eviation  

especially when the entire core reduction sequence is not represented in an assemblage. How
e length of complete flakes that retain dorsal c

investigating the effects of nod
always, removed during the earl
provide a relative indication of nodule size.  

The length of complete cortical flakes (Table 2.7) indicates that quartzite nodules were larger than 
those of silcrete at CW. Clast silcrete cortical flakes are larger than non-clast silcrete cortical 
flakes. For all three raw materials, cortical flakes are on average longer than non-cortical flakes, 
suggesting that cobbles covered in cortex were worked in place at the location. If cobbles had been 
worked to remove cortex elsewhere, the regular size difference between flakes with cortex and 
those without would not be apparent. 

 
gth of complete cortical and non-cortical

 
ial Condit  M n Sta

(m ) (mm)
dard D
 

Non clast s 5 .5 .2ilcrete Cortex 75 26 9 11 0 
 No cortex 6 23.7 9.56 00 4
Clast silcre rtex 4 1.3 12.7te Co 41 3 8 0 
 No cortex 466 27.66 11.64 
Quartzite Cortex 32 35.03 12.74 
 No cortex 60 30.25 13.91 

 

 
2.3.2.5 Flake Shape  
A final measure of raw material reduction and utilisation uses relative flake shape. For a given 
exterior platform angle, increasing the thickness of the platform will produce a heavier flake. 
However, increasing the platform width relative to the thickness will change the distribution of this 
weight, producing flakes that have larger surface areas (length x width) relative to their thickness 
(Dibble 1997). Thus, flake shape measures the influence of raw material access on reduction, because 

ake surface area is maximised when raw material conservation is important (Pelcin 1997).  fl



  

Shape plots for clast and non-clast silcrete at CW are shown in Figure 2.9. For a given platform 
idth normalised by platform thickness, non-clast silcrete flake surface area normalised by flake 

thickness is larger than the same measure for clast silcrete. Thus, non-clast silcrete flakes tend to be 
relatively wide a ared to those made from cl all number of 
complete quartzite flakes at CW, flake shape could not be e aterial. 
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Figure 2.9  Shape plots for CW artefacts manufactured from clast and non-clast silcrete 

2.3.3 Tool Production and Discard Indicators 
Flakes (and sometimes cores) are considered to be tools when one or more of the edges have been 
modified either through retouch or use. Their form and proportions within an assemblage vary as a 
result of several factors including the mobility of the people who manufactured them and the 
duration a location was occupied. However, the rate of tool production and discard is somewhat 
independent of flake production (Dibble 1995). For example, increased core reduction does not 
always correlate with increased tool production, especially in situations where abundant high 
quality local raw materials are available and there is little incentive for conservation (Elston 1990). 
The opposite may be true of situations where access to raw material sources is constrained either 
through reduced mobility arising from increased occupation span or natural scarcity of stone. In 
such cases a greater emphasis on maximising the potential of available lithic stocks can be 
expected, including increased core reduction and increased tool production, maintenance and 
resharpening.  

 

2.3.3.1 Flake to Tool Ratio 
The flake to tool ratio is the simplest measure of tool production. Low values of this ratio imply 
that proportionally more flakes have been modified into tools.  

Table 2.8 indicates that both non-clast silcrete and quartzite have low values for this ratio, while the 
ratio for clast silcrete and quartz are much higher. We infer from this that the Aboriginal people 
who occupied the CW location manufactured retouched tools from specially selected raw materials. 
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Table 2.8  Flake to tool ratio, CW 

 
Raw M Taterial Flakes ools Ratio 
Clast silcrete 11125 07 10.5 
Non-clast silcrete 1427 2 4.8 95 
Quart 18 1 18.0 z 
Quartzite 107 17 6.3 

 

.3.3.2 Complete Tool Surface Area to Complete Flake Surface Area Ratio  
es correlates with more intensive tool resharpening (Dibble 

 

2
More intensive tool production sometim
1995). There are many methods for quantifying tool resharpening, e.g., reduction indices (Clarkson 
2002). The one used here involves the calculation of the mean complete tool surface area to mean 
complete flake surface area ratio. The ratio therefore measures the change in flake surface area 
produced by tool formation in relation to the size of the unmodified flakes. While this measure 
over-estimates the surface area of both tools and flakes by assuming that they are rectangular in 
shape, an advantage of this method is that tool resharpening is investigated in relation to the 
population of flakes from which blanks were selected for retouch, therefore providing a measure of 
the relative intensity of tool formation. 

Table 2.9 Complete flakes to complete tool mean surface area ratio, CW 

 
Raw Material Complete flake 

(mm2) 
Complete scraper 
(mm2) 

Ratio 

Clast silcrete 769 1380 0.56 
Non-clast silcrete 577 869 0.66 
Quartzite 884 899 0.98 

 

T
fr

able 2.9 presents the results of this calculation for scrapers and complete flakes manufactured 
om the three different raw materials. The values for all three raw m

a result that in ngs. m e f t re manufactured 
on the largest rfac a ol nsiderably larger than those of 
flakes in all c es except that fo . n p harpening for the two forms of 
silcrete is not v  Wor  edg  t e ed for the manufacture of tools 
has not reduced the surface area v  I a co  flake surface area to complete 
tool surface area ratio would be closer to one.   e n tzite. In this case both scrapers 
and flakes have a very similar area  io o

.3.3.3 Mean Number of Retouched Quadrants 
arpening can also be investigated through an examination of the mean 

aterial types are less than one, 
w materials wedicates two thi First, tools ad rom all hree ra

flakes available. Thus the su e are s of to s are co
as r quartzite Seco d, scra er res
ery intensive. king the es of he flak s select

ery much. f it h d, the mplete
The xceptio  is quar

, leading to a rat  close t  one.  

 

2
The intensity of tool resh
number of retouched edges. Following Dibble’s (1984, 1987, 1988) reduction model, more 
intensive resharpening will result in an increase in the number of retouched edges. The location of 
retouch in all three assemblages was recorded using a quadrant system described elsewhere 
(Holdaway and Stern 2004:158). 

Table 2.10 indicates that at CW, quartzite scrapers have the highest mean number of retouched 
quadrants.  

 29



  

Table 2.10  Mean number of retouched quadrants, scrapers, CW. 

 
Raw Material Retouched Quadrants 
Clast silcrete 1.80 
Non-clast silcrete 1.81 
Quartzite 2.00 

 

2.3.3.4 Tool Proportions 
Tools occur in a variety of different forms, reflecting characteristics such as function, resharpening 
and style. The proportions of tool types in an assemblage can also be used as indicators of the 
duration of occupation (Holdaway et al. 2000b). Many tools were manufactured and used at 
locations away from places where they were discarded. Tools with long use lives will be disposed 
of at locations where occupation duration is longer, as they will wear out and be replaced most 
often at places where people spend more time. Thus, concentrations of certain forms with long use 
lives, in contrast to forms that imply shorter use lives, allow inferences to be made concerning the 
temporality of occupation.  

Tool types in the CW assemblage are presented as raw frequencies in Table 2.11 and as proportions 
in Figure 2.10 (quartz is omitted from this figure as there are only two quartz tools). There are clear 
differences in the types of tools manufactured from the different raw materials. Firstly, for non-
clast silcrete, scrapers are proportionally the most common single tool type, but the adzes, made up 
of tula adze slugs, burren adze slugs and adze flakes (Holdaway and Stern 2004:258), account for 
nearly a t blage is 
made up of notched tools (notches and denticulates) and utilised artefacts (i.e., those with very light 

hird of all tools made from this material. The rest of the non-clast silcrete assem

damage along one or more tool edges). 

 

Table 2.11 Complete tool type frequencies, CW 

 
Tool type Non-clast 

silcrete 
Clast silcrete Quartz Quartzite 

Adze flake 12 3   
Backed blade  2   
Burren adze slug 3   1 
Denticulate 14 8 1 2 
Notch 27 12   
Pirri  4   
Scraper 96 44 1* 6 
Thumbnail 6   1 
Tula adze slug 59 2  1 
Utilised 47 19  2 

 
*indicates a complete bipolar tool 
 

Scrapers are also the most common single tool type manufactured from clast silcrete, accounting 
for almost half of all tools. However, the adzes are proportionally less common in this raw material 
compared to non-clast silcrete. For quartzite, scrapers form nearly half of the tools while adzes 
account for only a fifth of the artefacts. Thus there appears to have been a preference for non-clast 

lcrete for the manufacture of adzes. si
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Figure 2.10  Tool type proportions manufactured from non-clast silcrete and clast silcrete in the CW 
assemblage 

2.4 Discussion 
The CW assemblage reflects some of the choices that Aboriginal people made when selecting 
different materials from which to manufacture stone artefacts. Silcrete in two forms makes up the 
majority of the assemblage with minor amounts of quartzite and quartz (Figure 2.8). The various 
measures of core reduction intensity indicate that both forms of silcrete were worked in a similar 
way but that quartzite was w – 2.6). This may partly 

the size of the quartzite cobbles, the length  were 
rger than the silcrete cobbles (Table 2.7).  

Similar preferences are apparent when the tools are considered. There is a clear preference for the 
manufacture of tools from non-clast silcrete and from quartzite (Table 11). There are also 
differences  tool manufactured fr  the different raw materials with adzes being 
made prefe cl  silcrete (Table 2.11 and Figure 2.10). 

Without a , it is difficult to m  definitive statements about the sources of 
silcrete. Bo  to be short 
distances o tre or two from local gibber plains. Some of the non-clast silcrete is likely to 
have come es (the und Hill quarr instance, is made up of non-clast silcrete). 
Quartzite c icke  today in the  Creek. Thus this material 
can be clas cal resourc

hus, th flect relatively intensive use of local material together with 
relatively high conversion rates of imported, non-clast silcrete flakes into tools. There are also a 

orked much more intensively (Tables 2.4 
of the cortical flakes suggesting that theyreflect 

la

2.
 in the types of s om
rentially from non- ast

systematic survey ake
th types of silcrete are likely imported to the CW location at least over 
f a kilome
 from quarri Ro y for  
obbles may be p d up bed and banks of Peery
sed as a lo e.  

T e CW assemblage appears to re

relatively large number of adzes, particularly examples manufactured out of the imported non-clast 
material. This evidence all points to an intensive occupation at CW compared with other western 
NSW locations we have studied (see below). While not unexpected, given the likelihood of 
abundant resources around Peery Lake, this result nevertheless underlines the importance of the 
CW location as a record of intensive Aboriginal occupation of the region. 
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The significance of d comparison with 
semblages from other western NSW locations, namely Burkes Cave (BC) in the Scopes Range, 

Nundooka (ND) at Fowle d 2 (S2 rt National Park (Figure 1.1). 

2.4.1 Technological R
s discussed above, cer cteristics o artefacts in an assemblage may be used to 
dicate the relative intensity of core reduction and tool manufacture. Indices for each of the four 

e 2.12. Comparisons are limited to three raw materials only, the two 

ee of these ratios reflect the intensity with which cores were reduced. 

vely inflated number of tools were abandoned at CW, and as 
discussed below, these tools show a typological breakdown distinct from other western NSW locations. 

Table 2.12  Technologi SW assemblages 

ke to Cor

the CW assemblage will now be addressed through a detaile
as

rs Gap, and Stu ) from Stud Creek in Stu

atios 
A
in

tain chara f the 

assemblages are listed in Tabl
forms of silcrete and quartz. Quartzite is present in analysable quantities only at CW.  

There are notable differences between the CW assemblage and those from the other locations. Values 
for the flake to core ratio for both forms of silcrete are the lowest we have recorded indicating that 
relative to assemblages from other locations, the Aboriginal people who occupied CW did not 
produce many flakes per core. Similarly, the low values for the non-cortical to cortical flake ratio 
indicate that a high proportion of CW flakes, relative to flakes from other locations, retain cortex. The 
same result exists for cores: a higher proportion of cores at CW retain cortex than is true for cores 
from other locations. All thr
Cores were abandoned with cortical surfaces intact and flake removal was not extensive enough to 
produce large numbers of non-cortical flakes before the cores were abandoned. We infer, then, that 
compared with the people who occupied other locations we have studied, the Aboriginal people who 
made use of CW were not very concerned about the costs associated with acquiring more silcrete. 

The flake to tool ratio reflects the proportion of flakes retouched into tools. The values in Table 2.12 
indicate that at CW, the rate of conversion of flakes into tools is relatively high, at least compared to 
Burkes Cave (BC) and Stud 2 (S2). Only Nundooka (ND) shows flake to tool ratio values lower than 
those recorded at CW. Evidently, a relati

cal indices for CW compared with other western N

Fla e Ratio 
 BC ND S2 CW 
Clast silcrete 16.8 6 12.9 10.0 15.
Non-clast silcrete 32.6 0 16.0 12.9 14.
Quartz 7.0 1 8.7 9.5 5.
Flake to Too tio l Ra
 BC S2 CW ND 
Clast silcrete 9.6  14.2 10.5  7.7
Non-clast silcrete 6.7 6.1 4.8 3.4 
Quartz 15.0 .9 25.0 18.0 15
Non-cortical e to Cortical F e Ratio Flak lak
 BC S2 CW ND 
Clast silcrete 5.4 2.2 2.3 1.1 
Non-clast silcrete 10.3 3.1 3.1 1.1 
Quartz 0.6 0.7 1.8 0.3 
Non-cortical Core to Cortical Core Ratio 
 BC ND S2 CW 
Clast silcrete 2.5 0.7 0.4 0.3 
Non-clast silcrete 3.6 1.1 1.1 0.3 
Quartz 0.2 0.2 1.1 0.0 
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2.4.2 Flake Shape 
Flake shape plots for the two types of silcrete for each of the four locations are shown in Figure 
2.11. The plots for CW are similar to those for Nundooka (ND) and Stud 2 (S2), while that for 
Burkes Cave (BC) is somewhat different. We infer from this that flakes abandoned at CW are no 
different in shape from those abandoned at other western NSW locations we have studied. Thus, 
while core reduction was not as intensive at this location than at others, the Aboriginal stone 
knappers worked stone to produce a flake shape that has wide regional uniformity. 
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blage is similar to 
those from Nundooka and Stud 2. However, when the proportion of adzes is considered (adze 

Figure 2.11 Flake shape plots for four western NSW assemblages, including CW (clast silcrete above and 
non-clast below) 

2.4.3 Tool Types 
Figure 2.12 shows tool proportions for non-clast silcrete tools from each of the four locations. In 
each case scrapers are the most common tool type, with proportions ranging from a high of 48% at 
Burkes Cave (BC) to a low of 33% at Nundooka (ND). At 37%, the CW assem

 33



  

flakes, burren adze slugs and tula adze slugs), the CW assemblage with a combined proportion of 
28% is much closer to Nundooka (25%) than to either Burkes Cave (15%) or Stud 2 (14%).  
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Figure 2.12 Tool type proportions for tools manufactured from non-clast silcrete from Burkes Cave (BC), 

Nundooka on Fowlers Gap (ND), Stud Creek (S2) and Peery (Pine) Creek (CW) assemblages. 

2.4.4 Chronology 
In Figure 2.13 the calibrated age determinations on charcoal from hearths at Peery (Pine) Creek (CW) 
are compared with age estimates more recent than 2000 B.P. from other locations we have studied. 
The hearths are sorted first by location (roughly following a north to south, then west to east, 
direction) and then by age estimate. It might be expected that the hearth radiocarbon determinations 
would form either a uniform or a random distribution with age and geographic location, but in fact 
they do not. Instead, the hearth age estimates appear clustered, with groups of determinations from 
different locations falling into generally similar time periods, but with some regional differences.  

In Figure 2.13, the determinations from Peery Lake form a pattern distinct from those of Pine Point 
and Fowlers Gap, which are very similar to each other. The determinations from Stud Creek form a 
pattern that is somewhat different from the other three locations. What might be causing these 
patterns? To some degree, the patterns reflect the age of the surfaces on to which hearths were 
constructed. There are, for instance, few hearth determinations older than 1750 cal. B.P., because 
surfaces older than this age are rare in the valley floor locations we have chosen to study. Some 
aspects of the pattern reflect problems with the calibration curve (e.g., McFadgen  1994). 
Determinations more recent than 350 B.P., for instance, all look very similar (Figure 2.13), but 

e 
leading to obability plot when radiocarbon determinations are calibrated), little can 
be concluded from such similarities. 

inations in the periods 350-550 cal. B.P. and 750-950 cal. B.P., as 

et al.

given the ambiguity of the calibration curve during this period (i.e., flat regions of the curv
a multi-modal pr

Of more interest are groups of determ
well as the relative lack of determinations in the period 950-1150 cal. B.P. Close inspection of the 
calibration curve reveals ambiguous areas – flat spots where a radiocarbon determination returns a wide 
range of sidereal ages – and this may explain some of the separation between groups of determinations 
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in the periods 350-550 cal. B.P. and 750-950 cal. B.P. The gap between these periods, roughly 550 to 

ained so far, it 
pears likely that Pine Point and Fowlers Gap were occupied at similar times over the last 2000 

ears. Moreover these locations were abandoned, or at least saw occupations that did not involve 
hearth formation, at similar times. 

Bayesian analysis of the Stud Creek radiocarbon determinations indicated the presence of a gap in 
hearth construction that correlates with the Medieval Climatic Anomaly (MCA), from 900 to 1150 
B.P. Radiocarbon determinations fall into two phases at Stud Creek, the most recent of which 
ranges in age from ca. 420 to 920 B.P. Radiocarbon determinations covering a similar range occur 
at both Fowlers Gap and Pine Point/Langwell. However determinations equivalent in age to the 
first phase of hearth construction, prior to 1150 B.P., are not present at the other locations. A single 
determination from Pine Point/Langwell has a calibrated range spanning part of the pre-MCA 
period at Stud Creek, but two other determinations are older with ages that fall at the upper limit of 
the Stud Creek determinations. At Fowlers Gap only determinations from Fowlers Creek have age 
estimates from the pre-MCA period, most likely because the hearths that they came from have been 
preserved on a more stable landform (a river terrace). 

In contrast, the pre-MCA phase is well represented at Peery Lake but not the later phase. Thus, 
there is a clear regional signature, from Stud Creek near the Queensland border as south as 
Broken Hill and east to White Cliffs (Figure 1.1), with few if any hearths constructed during the 
MCA period at the locations we have sampled. However, the expression of this signature varies 
from location to location. It is possible that this signature and the associated regional variability 
reflect differing local behavioural responses to a regional change in climate associated with the 
MCA. At present we lack fine resolution palaeoenvironmental records for western NSW that 
illustrate how the MCA was expressed climatically. Clearly, this is an area that would benefit from 
more research. 

 

2.5 Assessment of Archaeological Significance of the Peery (Pine) Creek 
Assemblage 
Comparing the CW assemblage with assemblages analysed in similar ways allows an assessment of 
relative significance to be made. The results of the analyses presented above suggest that the 
Aboriginal people who occupied CW manufactured flakes of a similar shape to those recorded at 
other locations, but did not work their cores very intensively. They abandoned a similar range of 
tool forms to those deposited at other locations but with a proportionally large number of adzes.  

es 
and low fl  values. However, Nundooka shows more intensive core reduction than 
evident at CW. Thus, based on the comparative database we have developed, the CW assemblage is 

n of high adze proportions and low intensity core reduction is not matched at 
om this perspective, the assemblage is significant 

650 cal. B.P., corresponds to a relatively flat point in the calibration curve, meaning that determinations 
intersecting this point on the curve will return a widely distributed calibration plot.  

However, Bayesian analysis of the determinations from Fowlers Gap and Pine Point/Langwell 
indicate that despite the calibration curve anomaly, there is strong support for a gap between 
determinations from the periods 350-550 cal. B.P. and 750-950 cal. B.P. (Holdaway et al. 2005). 
At the precision level provided by the radiocarbon determinations we have obt
ap
y

 far 

CW is closest to the Nundooka assemblage as this assemblage also showed a high proportion of adz
ake to tool ratio

unique. Its combinatio
other locations we have studied in western NSW. Fr
because it provides a unique window into Aboriginal behaviour in the past.  

The chronology of CW also differs from that recorded at other locations. While the pattern of 
intermittent occupation during the last 2000 years is common to all locations in western NSW that we 
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have studied, the timing of occupation for CW appears to be different. Therefore both the artefacts 
and the hearths at this location provide a unique window into Aboriginal behaviour in the past. 

 
 

 
Figure 2.13 Radiocarbon determinations from Stud Creek, Fowlers Gap, Pine Point/Langwell and Peery 

Creek (CW) with age estimates younger than 2000 Cal. B.P. Determinations are sorted by 
location in a rough north to south then east direction and then by age estimate. Shading denotes 
the approximate timing of the Medieval Climatic Anomaly (MCA) and another gap in the 
distribution of dates between 550 and 750 Cal. B.P. (GAP) (from Holdaway et al. 2005). 
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3 Peery Lake Foreshore (NP) 
 

3.1 Geomorphic Setting 
The survey location we have labelled North Peery (NP) is adjacent to the northwestern foreshore of 
Peery Lake (Figure 1.2). It comprises a broad, low angled slope mantled with gibber patches, 
vegetation patches, sediment islands and patches of bare ground (Figure 3.1). It is bounded to the 
east and west by incised channels of creeks flowing directly into the lake. Vegetation consists of 
sparsely scattered trees, chenopod shrubs, grasses and herbs.  

 

 
Figure 3.1 The NP survey location on the northwestern shore of Peery Lake. 

ed area were determined by the maximum dimensions of the area to 

 
3.2 Artefact Distribution  
The boundaries of the survey
be considered by NPWS for a car park and day-use area (picnic tables, toilets, etc). In addition, we 
surveyed surface condition features that appeared to be influencing artefact visibility, such as 
sediment islands, gravel patches and vegetation (Figure 3.2). 

A total of 1574 artefacts were recorded, distributed across an area of approximately 3500 square 
meters. As indicated in Figure 3.2, large parts of this area are obscured by sediment. Artefacts are 
clustered at the southern end of the survey area, between two vehicle tracks. Allowing for the 
presence of sediment islands, it is likely that if the surface sediment were stripped away, artefacts 
would form a nearly continuous carpet across the whole of the surveyed area. 

The surface topography of the surveyed area is indicated by the coloured contour bands in Figure 
3.2. However, there is no clear relationship between surface topography and artefact density. 
Instead, artefact density is related to surface visibility, in that the densest concentrations of artefacts 
are found where the surface is lagged, i.e., between the vehicle tracks at the southern end. 
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Figure 3.2  Artefact distribution at the NP survey location. Artefact visibility is directly related to surface 

condition, with high numbers visible on gravel lag surfaces and low visibility on vegetated 
sediment islands. 

 
3.3 Artefact Analysis 
The method adopted for the analysis of artefacts from NP follows that used in the discussion of the 
CW assemblage above. First the raw material from which the artefacts were manufactured is 

red 
are evaluat
discussed then technological indices that provide information on how artefacts were manufactu

ed. Finally, tool types and proportions are considered. 
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3.3.1 Raw Material 

Raw material proportions for the artefacts found at NP are shown in Figure 3.3. The same range of 
materials dominates the assemblage from this location as at CW. However, the proportions are 
different and, unlike CW, the different methods for calculating proportion (number of artefacts, 
minimum number of flakes, and flake volume) produce different results at NP. Based on number 
and MNF, non-clast silcrete artefacts dominate the assemblage. However, by volume, all three raw 
material types are evenly apportioned. NP has a small number of quartzite artefacts, but relative to 
both forms of silcrete, the quartzite artefacts have a large volume. Non-clast silcrete artefacts, on 
the other hand, have a relatively small volume. The small proportion of other material in the 
volume column is due to the presence of sandstone grindstone fragments. 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 3.3 Raw material proportions for the NP stone artefact assemblage 

3.3.2 Raw Material Reduction and Utilisation  
3.3.2.1 Flake to Core Ratio 
The flake to core ratio provides a measure of the degree of core reduction by raw material evident 
in the NP assemblage as a whole. Values in Table 3.1 indicate that non-clast silcrete cores and 

 a 
very simil lage; 
however a ue for clast silcrete is lower than that for CW, indicating less intensive 

re reduction at the Peery Lake location. 
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quartzite cores have been more heavily reduced than cores made from clast silcrete. Quartzite has
ar value to non-clast silcrete. These results are similar to those for the CW assemb
t NP the ratio val

co

Table 3.1  Flake to core ratio, NP 

 
Raw Material MNF Cores Ratio 
Clast silcrete 267 33 8.1 
Non-clast silcrete 535 39 13.7 
Quartzite 170 13 13.1 
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3.3.2.2 Non-cortical Core to Cortical Core Ratio 
As discussed above, the ratio of the number cores without cortex to the number where cortex is 
present provides another measure of the intensity of core reduction. High values of this ratio indicate 
that cortical cobbles have been heavily reduced, removing much of the cortex through the production 
of flakes. At NP, many of the cores retain cortex, however the values for the ratio are higher than 
those obtained for the CW assemblage for both forms of silcrete (Table 3.2). At NP, clast silcrete was 
reduced sufficiently to remove cortex from slightly over half of the cores. Non-clast silcrete was less 
reduced but still produced a ratio value twice that evidenced at CW. Quartzite shows the opposite 
pattern. With a value of 0.9, the NP assemblage evidences much less core reduction than at CW, 
although it should be noted that only five quartzite cores are represented at NP.  

 

Table 3.2  Non-cortical to cortical core ratio, NP 

 
Raw Material Non-cortical Core Cortical Core Ratio 
Clast silcrete 16 15 1.1 
Non-clast silcrete 15 24 0.6 
Quartzite 6 7 0.9 

 
3.3.2.3 Non-cortical Complete Flake to Cortical Complete Flake Ratio 
A similar picture is provided by the results of the non-cortical to cortical complete flake ratio calculation 
(Table 3.3). For both types of silcrete, the values for the NP assemblage are higher than those calculated 
for the CW assemblage, indicating that at NP, more flakes were removed from cores than is true for 
CW. Quartzite flakes also show a higher proportion of non-cortical compared to cortical complete 
flakes, although in this case the value of the ratio for the NP assemblage is very close to that for CW.  

 
Table 3.3 Non-cortical to cortical complete flake ratio, NP 

 
Raw Material Non-cortical flake Cortical Flake Ratio 
Clast silcrete 113 68 1.7 
Non-clast silcrete 276 128 2.2 
Quartzite 79 43 1.8 

 
 

If cores w ortex 
will be sm ith cortex. Where this is the case, the mean length of complete flakes 

ith cortex gives an indication of the relative size of the nodule before flakes were removed.  

e at NP, complete flakes with cortex are larger than those without cortex 

 

3.3.2.4 Nodule Size and Form 
ere reduced in place, it is expected that the mean size of complete flakes without c
aller than those w

w

For each raw material typ
(Table 3.4). Therefore, it is reasonable to assume that nodules of each material were flaked in place. 
Cortical complete flakes made from clast siclrete are longer than those made from non-clast silcrete, 
however both forms of silcrete are shorter than flakes manufactured from quartzite, a pattern 
consistent with the analysis of the CW assemblage. However, in all cases, the NP flakes are longer 
than those at CW. Thus, cobbles worked were slightly larger at NP than those worked at CW.
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Table 3.4  Length of complete cortical and non-cortical flakes, NP 

 
Raw Material Condition N Mean (mm) Standard Deviation (mm) 
Clast silcrete Cortex 68 33.6 9.9 
 No cortex 113 28.7 10.3 
Non-clast silcrete Cortex 128 28.1 10.2 
 No cortex 276 24.5 8.5 
Quartzite Cortex 43 36.6 13.0 
 No cortex 79 31.5 10.4 

 

3.3.2.5 Flake Shape 
lake shape plots for both the NP and CW silcrete complete flakes are presented in Figure 3.4 As 
iscussed above, these graphs effectively normalise the complete flake dimensions removing size 
ut retaining shape as a criterion for comparison. The graph indicates that while the two forms of 
lcrete were used to manufacture different shaped flakes, the clast silcrete and non-clast silcrete 
ake shapes derived from the NP assemblage are close to those produced from the CW 
semblage. Thus, despite differences in the degree of core reduction, the flaking strategy 
ployed resulted in flakes with broadly similar shapes at both locations. 

.3.3 Tool Production and Discard 

.3.3.1 Flake to Tool Ratio 
or all three raw material classes, the value of this ratio for the NP assemblage is higher than the 
uivalent calculations for the CW assemblage (Table 3.5). This indicates that relative to the 

umber of flakes, there are fewer tools at NP when compared to CW. At both locations, there are 
latively more non-clast silcrete tools compared to flakes (the lowest value of the ratio), however 
e equally low value for quartzite indicated at CW is not matched at NP. Quartzite was used at NP 

ut not frequently in a way that resulted in retouch on flakes. 

 

 
 
Figure 3.4 Flake shape plots  e ar ts fro P and CW assemblages 

 

F
d
b
si
fl
as
em

3
3
F
eq
n
re
th
b

 

40

120

1 1.5 2 4

Platform width/Platform thickness

 
 
 
 
 
 
 
 
 
 
 
 
 

 for clast and non-clast silcret tefac m the N

50

60

70

80

90

Le
ng

ht
*w

id
th

/th
ic

100

kn
es

110

s

2.5 3 3.5

NP Non-clast Silcrete
NP ClastSilcrete
CW Non-clast Silcrete
CW Clast Silcrete



  

Table 3.5 Flake to tool ratio, NP 

 
Raw Material Flakes Tools Ratio 
Clast silcrete 248 19 13.1 
Non-clast silcrete 469 66 7.1 
Quartzite 158 12 13.2 

 

3.3.3.2 Complete Tool Surface Area to Complete Flake Surface Area Ratio  
This ratio acts as a measure of the relative amount of surface area that has been removed as a result 
of tool retouch. As was the case for the CW assemblage complete scrapers at NP have larger 
surface areas than complete flakes, indicated by the ratio values less than one (Table 3.6). 
However, the values of th ing that the difference in 

ake surface area to scraper surface area is smaller. At NP, as is the case at CW, larger blanks were 
selected for reto and th su al gnificant amount 
of the surface area relative to the surface area of unretouched flakes. Thus, at neither of the 
locations was scraper retouch particularly intensive, but tively more of the tool blank was 
removed at NP o CW. It lso interesting to note, that in all cases, the flake and tool 

plete tools and flakes are larger at NP than the equivalent case at CW.  

is ratio at NP are higher than at CW, suggest
fl

uch into tools, is retouch did not re lt in the remov  of a si

 rela
compared t is a

surface areas for com

 
Table 3.6  Complete flake to complete tool surface area ratio, NP 

 
Raw Material Complete flake 

(mm2) 
Complete scraper 
(mm2) 

Ratio 

Clast silcrete 1013 1444 0.70 
Non-clast silcrete 733 1229 0.60 
Quartzite 1103 1647 0.67 

 

.3.3.3 Mean Number of Retouched Quadrants 
Dividing scrape nts a o et  be calculated. 
Calculating this figure for complete scrapers from the NP assemblage produces results very similar 
to those calcula em e (Table 3.7). Thus, while the ratio of complete flake to 
complete scraper surface areas indicates a slight increase pared to CW, this 

crease was not substantial enough to produce a marked increase in the number of retouched edges 
n NP scrapers compared to those from the CW assemblage. 

3
rs into quadra llows the number f edges with r ouch to

ted for the CW ass blag
 in retouch at NP com

in
o

 
Table 3.7  Mean numbers of retouched quadrants, scraper, NP 

 
Raw Material Retouched 

Quadrants 
Clast silcrete 1.9 
Non-clast silcrete 1.7 
Quartzite 1.8 
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3.3.3.4 Tool Proportions 
on-clast silcrete is the predominant raw material type at NP, with smaller numbers of tools 

manufactured from clast quartz le Sc are the most frequently 
represented tool type in each case, however other tool types that were common at CW are 
underrepresented at NP. This is particularly t or th zes, ula adze slugs, burren adze 
slugs and the adze flakes proportion almost absent 

om NP. In fact, only a single burren adze slug and a single tula adze slug were logged at NP. Pirri 
e 3.5).  

N
 silcrete and ite (Tab  3.8). rapers 

rue f e ad the t
 that were ally well represented at CW, but are 

fr
points and backed blades were much more frequent at the lakeside location (Figur
Combined, these two artefact types account for 18% of the total complete tools manufactured from 
non-clast silcrete, a proportion much higher than found at any other location either within the Peery 
Lake area or elsewhere in western NSW (see below). 

 
Table 3.8  Complete tool frequencies, NP 

Tool type Non-
clast 
silcrete 

Clast 
silcrete

Quartzite 

Backed blade 5   
Burren adze slug 1   
Denticulate 7 3 2 
Notch 5 1 2 
Pirri 6 1  
Scraper 26 10 4 
Tula adze slug 1   
Utilised 9  3 
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Figure 3.5 Tool type proportions for the NP artefact assemblage 
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3.4 Discussion 

3.4.1 Assemblage Characteristics 
The assemblage from NP is not large com ared to that logged at CW, particularly given the area 
over which it is distribute e a re artefacts hidden beneath 

diments that have not y
semblage is of sufficient size to illustrate the similarities and differences in the way the two 

, occur 
 different proportions at the two locations. While scrapers are numerically the most frequent tool 

type in all materi ns of adzes and 
 high proportions at NP 

able 3.8), while adzes are predominant at CW.  

In sum, there are certain commonalities in the technology e NP and CW that may reflect a Peery 
regional signature. On the other hand, there are also significant differences between the assemblages that 
most likely refle e b riginal people ved there in the 

.4.2 Chronology 
he NP location. Because of its unusual 

ith only a single determination, it is not possible to provide estimates of occupation duration for 
this location. Howev earth is ancient and 

 Lake foreshore retains a record of
e single age estimate obtained suggests that the Peery Lake foreshore retains a record of late 

Holocene Aboriginal occup

 
3.5 Assessment of Archaeological Signifi e of the Peery Lake Foreshore 

ssemblage 
s previously explained, our significance assessment is based on a comparative method. This 

involves placing the NP assemblage within a wider context than the Peery region alone, by 
comparing the results of the analyses presented above with the results from the analysis of 

p
r, it is likd. Howeve

et eroded. Neverthe
ly that there are m

less, with slightly
ny mo

 over 1500 artefacts the NP se
as
locations were used in the past.  

The assemblage at NP, like that at CW, to some degree reflects the geological environment at Peery 
Lake, but it also reflects choices made by the Aboriginal inhabitants in the past. Raw material 
proportions (Figure 3.3) differ from those calculated at CW, with the NP assemblage showing a 
greater proportion of artefacts manufactured from non-clast silcrete. The small numbers of quartz 
artefacts logged at CW have no equivalent at NP, however quartzite artefacts are present in 
significant numbers at both locations.  

Technologically, flakes of similar shape were manufactured at NP and at CW. The technological 
indices indicate that CW and NP share a general tendency for relatively large numbers of cores to 
be abandoned in relation to the number of flakes (Table 3.1). Cortex is common at NP (Tables 3.2, 
3.3), suggesting that at least some core reduction occurred in place. Tools, on the other hand
in

als at both locations, NP and CW differ in the proportio
points/backed blades. As will be discussed below, the latter reach unusually
(T

vident at 

ct the decisions mad y Abo  who li past.  

3
Only a single hearth was identified and excavated at t
structure (a large mound of hearthstones sitting above the general level of the surrounding land 
surface – see Figure A1 in Appendix 1), there was some debate at the time of excavation about 
whether this hearth was ancient, formed by Aboriginal people occupying the region before the 
arrival of Europeans, or whether it was modern. The radiocarbon age determination (357±46 B.P.) 
shows conclusively that the hearth is indeed ancient, with a calibrated age of between 320 and 390 
B.P. at one sigma. 

W
er, the single age estimate obtained, strongly suggests the h

 late Holocene Aboriginal occupation. However, that the Peery
th

ation. 

canc
A
A
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assemblages from the Scopes Range, Fowlers Gap and Stud Creek; all assemblages studied as part 

for the NP assemblage is only slightly higher 
an the value for the CW assemblage, while the value for clast silcrete is lower than the equivalent 

ong any of the assemblages from western NSW. At NP, cores 
were abandoned with few flake n abandoned at the location.  

 
Table 3.9  Technological indices for N d with other western NSW assemblages 

 
Flake to Core Ratio 

of the WNSWAP using a standardised set of recording techniques and analytical methods. 

Technological indices from assemblages from a number of locations in western NSW are presented 
in Table 3.9. Comparison amongst all five assemblages shows some patterns that are regional in 
extent. Non-clast silcrete is clearly the preferred material for tool manufacture, evidenced in the 
consistently lower values for the flake to tool ratio for this material compared to clast silcrete. 
Other patterns reflect the unique status of the NP assemblage at a regional level. Comparing the flake 
to tool ratio for non-clast silcrete among the five locations, the value for the NP assemblage is the 
highest, indicating that at this location, a relatively low percentage of flakes were converted into 
tools. A relatively high proportion of cores compared to flakes is indicated by the low values for the 
flake to core ratio. The value for the non-clast silcrete 
th
index for CW, and is the lowest am

s removed or cores were imported and the

P compare

 BC ND S2 CW NP 
Clast 12.9 10.0 8.1 16.8 15.6 
Non-c  14 16.0 12.9 13.7 last 32.6
Quartz 5.1 8.7 9.5   7.0 
Flake to Tool Ratio 
 BC ND S2 CW NP 
Clast 9.6 7.7 14.2 10.5 13.1 
Non-clast 6.7 3.4 6.1 4.8 7.1 
Quartz 15.0 15.9 25.0 18.0  
Non-cortical Flake to Cortical Flake Ratio 
 BC ND S2 CW NP 
Clast 5.4 2.2 2.3 1.1 1.7 
Non-clast 10.3 3.1 3.1 1.1 2.2 
Quartz 0.6 0.7 1.8 0.3  
Non-cortical Core to Cortical Core Ratio 
 BC ND S2 CW NP 
Clast 2.5 0.7 0.4 0.3 1.1 
Non-clast 3.6 1.1 1.1 0.3 0.6 
Quartz 0.2 0.2 1.1 0.0  

 

The two indices that describe the proportion of cortex present on flakes and cores from NP give 
mixed results. Low values of these indices reflect relatively low proportions of cortex, and in 
general the values derived from the NP assemblage are amongst the lowest for assemblages from 
western NSW, although all are higher than the equivalent indices for the CW assemblage. The 
exception is the value of the non-cortical to cortical core ratio for clast silcrete that is comparatively 
high to all except the BC assemblage. As discussed above, core reduction was not intensive at NP, 
so the relatively hig ls bringing worked 
cores and flakes to the location. This interpretation gains some support from the relative proportion 
of different tool types. 

h proportion of non-cortical artefacts may reflect individua
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As discussed above, it is the relatively high proportion of points and backed blades that stands out 
among the tools from NP. As indicated in Figure 24, backed blades and pirri points account for 

n-clast silcrete tools at ND and S2 respectively, while at 

wn. 

three and four percent of all complete no
NP the proportion of these tool types attains 18% (Figure 3.5). This strongly suggests a different 
type of activity at NP compared to other locations, one that we have not identified before in 
western NSW. Therefore, according to the discussion of significance given above, the NP 
assemblage must be considered significant because it is unusual within a regional context. It may 
be that other, similar, assemblages exist within the Peery Lake area, but at present the location of 
these assemblages remains unkno
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4 Round Hill (RH) 
 

4.1 Geomorphic Setting 
Round Hill is a prominent high point near the northern boundary of the Peery section of Paroo-
Darling National Park (Figure 2). The underlying bedrock dips gently to the northeast, therefore the 
south and east-facing slopes are steeper than the north and west-facing slopes. Outcrops are also 
found on the south and east facing slopes. The crest of the hill provides a commanding view of 
Peery Lake to the south (Figure 4.1). 

 

Figure 4.1 View of Peery Lake from Round Hill. The boulder surface can be seen in the foreground. 

 

The bedrock is d ary m ials, probably sandstones and siltstones of Devonian 
age, with silicifi cur prior  foldi at for the Pe ry Hills. The bedrock is 
highly fractured, morphic processes are controlled by the 
slow rate of weathering of the bedrock, with the small quantities of regolith produced by 
weathering rapid oved lopew r aeol eflatio here a tches of wind-blown 
material around vegetation a oody  r, and insufficient to 
obscure substant ers efacts

ual artefact in three-dimensional space across a specified area, a systematic 
sampling design was adopted and artefacts recorded in a grid of 1 x 1 metre squares. A systematic, 

silicified se iment ater
cation oc ring to the ng th med e
 giving rise to boulder slope mantles. Geo

ly rem  by s ash o ian d n. T re pa
nd w  debris, but these are relatively mino

ial numb of art . 

 

4.2 Artefact Distribution 
Artefacts at RH are distributed across the crest and down-slope from a nearly flat duricrust surface 
at the top of the hill. The artefacts are clustered around bedrock (silcrete) outcrops, leading to the 
impression that the flakes derive from quarrying activities by Aboriginal people in the past, a 
conclusion sustained by the analyses presented below. At times the artefacts occur in very high 
densities, up to 154 artefacts within a single square metre, and it is this density that necessitated a 
different approach to artefact recording from that adopted at CW and NP. Instead of recording the 
location of each individ



  

rather than a random design, was adopted to ensure all parts of the location were sampled and that 
concentrations of artefacts could be identified. Given that virtually nothing is known about how the 
population of artefacts is distributed across Round Hill, a random design is not particularly useful.  

Three separate areas were surveyed within the RH location (Figure 4.2). The first area was laid out 
across the existing vehicle track and turning circle and south across the slope adjacent to the turning 
circle to incorporate flake scatters that were apparent at the break in slope. A second area was mapped 
to the east of the turning circle, positioned to include an area of high flake density extending down the 
eastern flank of the hill. A third area on the flat crest of the hill to the west of the turning circle was 
logged because it appeared to hold fewer artefacts and therefore might be an alternative location for a 
lookout, away from the dense scatters concentrated around the silcrete outcrops. 

 

 
Figure 4.2  Map of the Round Hill survey location, showing topographic contours and land surface features. 

The survey extent is indicated by the square grid pattern. 

 

As indicated above, the density of artefacts in some of the squares was very high. However, these 
dense squares were quite localised. Figure 4.3 illustrates this by replacing the topographic shading 
with one where the shading reflects artefact numbers interpolated from the densities recorded in the 
1 x 1m squares. In Figure 4.3, green shades indicate a very low density of artefacts while red 
shades indicate high artefact density. As is clear from the figure, high artefact densities occur in 
clusters. More artefacts are present around these clusters but in much lower densities.  
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Compared to the artefact distribution at either CW or NP, the distribution at RH is unusual. 
owever, it is clear that at RH the artefact distribution is a reflection of the specialised activities 
at occurred at the location. Clusters of artefacts are concentrated around exposed silcrete cobbles, 

elow, the majority of the artefacts derive from working these cobbles. 

H
th
and as will be demonstrated b
In this sense RH may be considered a quarry, although the use of the location in this way did not 
involve the excavation of stone from below ground level. 

 

 
Figure 4.3 Artefact density (n/m ) across the RH survey location 

 

4.3 Artefact Analysis 

4.3.1 Raw Material Types 
Figure 4.4 presents the raw material propo

2

rtions at RH calculated in the same three ways discussed 
bove. It is immediately clear from this figure that non-clast silcrete dominates the RH assemblage 
o matter which method is used to calculate proportion. Clast silcrete accounts for less than 10% of 

ther materials occur in such low frequencies that they do not appear 

a
n
artefacts at the location and o
on the graph. It appears that the Aboriginal people who used RH in the past were primarily 
concerned with the flaking on one raw material type (non-clast silcrete). 

4.3.2 Raw Material Reduction and Utilisation  
The same technological ratios used to characterise the assemblages from CW and NP can be 
calculated for the assemblage from RH, although there are only sufficient artefacts manufactured 
from two materials, non-clast and clast silcrete, to permit calculation of the ratio. 
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Figure 4.4 Raw material proportions for the RH stone artefact assemblage 

 
 

4.3.2.1 Flake to Core Ratio 
The flake to cor . Proportionally 
there are many more non-clast silcrete cores relative to the number of flakes compared to cores 
manufactured from clast silcrete. This reverses the trend at the other Peery locations, CW and NP, 

e more heavily reduced compared to clast cores. With a value of 6.2, the 
non-clast silcrete flake to core ratio is one of the lowest ratio we have encountered. 

e ratio for both forms of silcrete from RH are given in Table 4.1

where non-clast cores wer

 
Table 4.1  Flake to core ratio, RH 

 
Raw Material MNF Core Ratio 
Clast silcrete 137 11 12.5 
Non-clast silcrete 1454 233 6.2 
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4.3.2.2 Non-cortical Core to Cortical Core Ratio 
As might be expected, the ratio of non-cortical to cortical cores returns low values for RH, 
reflecting the high number of cores with cortex (Table 4.2). Large numbers of the cores at RH were 
abandoned before all natural surfaces of the core were worked. Values for the ratio are a fraction of 
those calculated for NP but closer to those determined for CW. 
 

Table 4.2  Cortical core to non-cortical core ratio, RH 

 
Raw Material Non-cortical Cortical Ratio 
Clast silcrete 1 10 0.1 
Non-clast silcrete 49 184 0.3 

 

4.3.2.3 Non-cortical Complete Flake to Cortical Complete Flake Ratio 
The ratio of non-cortical to cortical flakes is low for both forms of silcrete and both values for the 
RH assemblage are lower than similar values for the CW and NP assemblages (Table 4.3). As with 
the results from the analysis of cores, it is clear that many flakes at RH retain cortex, a finding 
largely consistent with the quarrying that is likely to have dominated activity at the location. Non-
clast silcrete cobbles were struck at RH removing cortical flakes but relatively few others. 
Alternatively, the cortical flakes and cores represent those artefacts that were manufactured but 
then rejected, the more desirable artefacts being removed from the location for use elsewhere. 

 
Table 4.3  Cortical flake to non-cortical flake ratio, RH 

 
Raw Material Non-cortical flake Cortical flake Ratio 
Clast silcrete 43 73 0.6 
Non-clast silcrete 492 754 0.7 

 
4.3.2.4 Nodule Size and Form 

th at RH is greater than at either CW or NP, again reflecting the working 
of large silcrete cobbles where the raw material outcrops (Table 4.4). For both types of silcrete, 

ose without cortex, suggesting that flaking of cobbles occurred in 

d Deviation (mm) 

Mean complete flake leng

cortical flakes are longer than th
place. Differences in cobble size between the two forms of silcrete do not seem to be great, at least 
based on the similarity in the mean length of cortical complete flakes. 

 
Table 4.4 Length of complete cortical and non-cortical flakes, RH 

 
Raw Material Condition N Mean (mm) Standar

Clast silcrete Cortex 73 36.86 15.94 
 No cortex 43 33.30 20.86 

Non-clast silcrete Cortex 754 35.95 15.16 
 No cortex 492 31.63 13.05 



  

4.3.2.5 Flake Shape 
Figure 4.5 displays the flake shape plots for complete flakes manufactured from both types of 
silcrete at RH in comparison to similar plots from CW and NP. While plots for each material from 
CW and NP are similar, the plots for both types of raw material from RH are different. Flakes at 
RH have larger surface areas relative to their thickness for most platform width to thickness ratios. 
While the absolute dimensions of the RH flakes are larger (Table 4.4), the flakes as a group are 
relatively thin compared to flakes from the two other Peery assemblages. It seems likely that the 
process of removing flakes from silcrete cobbles at RH produced an assemblage dominated by 
relatively large and relatively thin flakes. 

 

igure 4.5  Shape plots for clast and non-clast silcrete complete flakes from all three assemblages in Peery 
National Park 

s for this ratio 
bstantially higher than those obtained for assemblages from the two other Peery locations. In 

fact, with values in excess of 30, these are the highest
western NSW locations (Table 3. ary focus of activity at RH was 

e production of flakes and cores rather than the formation, use and abandonment of tools.   

 
le  to atio
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4.3.3 Tool Production and Discard 
4.3.3.1 Flake to Tool Ratio 
If RH acted as a raw material extraction site in the past, it might be expected that the RH 
assemblage would contain a relatively low proportion of tools. This is confirmed by the values for 
the flake to tool ratio presented in Table 4.5. Both forms of silcrete return value
su

 flake to tool ratio values so far recorded in 
9) and reflect the fact that the prim

th

Table 4.5  Comp te flake  tool r , RH 

Clast silcrete 137 3 39.3 

Non-clast silcrete 1454 47 30.6 
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4.3.3.2 Complete Flake Surface Area to Complete Tool Surface Area Ratio  

rom elsewhere. If imported flakes 
ere modified into scrapers, they were likely to have had a smaller average surface area, given that 
e flakes from RH are particularly large. Scrapers with a substantially smaller surface area would 

change the values for th  of the ratio towards or 
en greater than one. Since this is not the case, it seems likely that relatively large flakes were 

selected for retouch into scrapers from amo pr om lcrete cobbles at RH. 

 
Table 4.5  Complete flake to complete tool surface area ratio, RH 

Interestingly, for those tools that are present at RH (mostly scrapers), the ratio of complete flake 
surface area to complete tool surface area provides a value close to that obtained for the 
assemblages from the two other Peery locations. This suggests that at least for the scrapers, the 
flakes selected for modification into tools were not brought f
w
th

e tool to flake surface area ratio, pushing the value
ev

ng the flakes oduced fr  the si

 
Raw Material Complete flake Complete scraper Ratio 

(mm2) (mm2) 
Non-clast silcrete 1138 1522 0.7 

 

4.3.3.3 Mean Number of Retouched Quadrants  
The 19 complete non-clast silcrete scrapers from RH have an average of 1.7 quadrants with 
retouch. As was the case with the flake to tool surface area ratio, this value is close to that 

lculated for the two other Peery assemblages, being identical to the NP value and only slightly 
lower than the result fo ective of the different 

that occurred at the different Peery locations, the degree to which scrapers were used (as 
flected in the number of quadrants with retouch) was relatively uniform. 

 
4.3.3.4 Tool P

ool frequencies by raw material type are provided in Table 4.6 and proportions are displayed in 
blages, scrapers dominate the tool assemblage accounting 

ls by number. Notches and denticulates are the next most 

silcrete 

ca
r the CW assemblage. The result suggests that irresp

activities 
re

roportions 
T
Figure 4.6. Like the CW and NP assem
for just under half (46%) of the too
frequently represented tool types. Missing from the assemblage completely are the points and 
backed blades that featured so prominently in the NP assemblage. Adzes are represented by only a 
single tula adze slug. 

 
Table 4.6  Complete tool frequencies, RH 

 
ToolType Non-clast Clast silcrete 

Den 1 ticulate 1 1 
Notc 5 h 1 1 
Scraper 33 1 
Tula   adze slug 1 
Utili 1 sed 12 
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While tools were clearly abandoned at RH, there is little evidence to suggest that the location was 
used to either manufacture points and backed blades or replacement adzes. Instead, it appears to be 
the good quality silcrete that drew Aboriginal people to RH in the past.  
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Figure 4.6 Tool type proportions for non-clast and clast silcrete at RH 

 
4.4 Discussion 

m the assemblages analysed at CW and NP in raw material proportion, 

nsistent with quarry activity, but the large number of cores relative to the 
umber of flakes is surprising. In general, it should be expected that cores, once formed at the 

quarry, might be removed and used to supply supply of 
flakes exist. However, this do  alternative explanation, that 

ould go some way toward explaining the low flake to core ratio value, would be that flakes rather 
than cores were removed uarry. 

In this sense, the RH as resents negative” im e of the products Aboriginal people 
desired from the RH location because what was abandoned at the site were the cores and cortical flakes 
that people did not want to transport elsewhere. However, this does not diminish the significance of the 
RH assemblage. While Aboriginal people in the past may have abandoned the artefacts we find 
concentrated at RH, their significance today i the information they provide concerning the nature of 
previous behaviour. What people abandoned in the past is as important as what people kept, as both sets 
f material allow inferences to be drawn concerning how people behaved. 

The RH assemblage differs fro
assemblage composition, flake shape and tool proportions. Non-clast silcrete was targeted at RH 
(Figure 4.4), with relatively thin cortical flakes abandoned (Table 4.4), though not in large numbers 
compared to the number of cores. Tools, while present, are confined largely to scrapers and notched 
forms, and there is a distinct lack of points and backed blades, and very few adzes (Table 4.6). 

The shape of the flakes, and the relatively high proportion of flakes with cortex compared to those 
without cortex are co
n

 flakes at other locations where no direct 
es not seem to have occurred at RH. The

w
 from the q

semblage rep  a “ ag

s in 

o
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4.5 Assessment of the Archaeological Significance of the Round Hill Assemblage 

 
resented here. 

In contrast to RH, quarry there are a 
number of flakes relative to the number of cores. Indeed, the flake to core ratio at Pine Point 

 20.8, conside .2). Thus, at Pine Point, it is likely that cores 
rather than flak ved fo ratio. 
Based on this c ry  is different, and therefore of regional significance. 

The non-cortical complete flake to cortical flake ratio values further illustrates the difference 
etween the Pine Point and RH quarries. For Pine Point this ratio has a value of 1.6, reflecting a 

cortical complete flakes. The equivalent 
omplete flake proportions. At Pine Point, 

d to other parts of the 
ndscape. Based on this comparative assessment, the RH quarry is important because it retains 

ginal technological and, ultimately, economic strategy. It is therefore 

It is clear from the distribution of artefacts at RH that very high concentrations of artefacts occur in 
clusters. As demonstrated above, these clusters of artefacts reflect quarrying activity centred on 
outcrops of good quality silcrete. Between these clusters, the concentration of artefacts is much 
less. As a record of a specific behaviour, the RH assemblages are significant. Unfortunately, studies 
of quarrying behaviour in western NSW are very few (e.g., Doelman et al. 2001). Our own 
research has concentrated on occupation sites similar to CW and NP, so at present we have 
relatively little comparative data with which to assess the significance of RH. Fortunately, one of 
us (JS) has data from a quarry at Pine Point, south of Broken Hill (Shiner 2004) (Figure 1), and 
some useful comparisons can be made between this information and the results of the RH study
p

clast silcrete is the targeted resource at Pine Point, and at this 
large 
is rably higher than the value 

es were remo
for RH (6

r use elsewhere, resulting in an elevated flake to core 
omparison, the quar  at RH

b
relatively greater frequency of non-cortical compared to 
value at RH is 0.7, a reversal of cortical and non-cortical c
some cores were worked considerably more than at RH, although others were abandoned with 
cortex still present. The value of the non-cortical to cortical core ratio at Pine Point is 0.4, close to 
the value for RH of 0.3.  

Thus, the RH and Pine Point quarries record different exploitation strategies by Aboriginal people 
in the past. At RH it seems likely that flakes rather than cores were the aim, while at Pine Point 
many flakes were produced in forming cores that were then transporte
la
evidence for a particular Abori
a significant location in a regional context. 
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5 Discussion 
 

Aboriginal artefacts, the remains of heat-retainer hearths, and the geomorphic landscapes of three 
separate locations in Peery National Park were surveyed and analysed between 15th June and 5th 
July, 2002. The NSW NPWS selected the three locations solely on the basis of management 
criteria. However, because they were located in distinct geomorphological environments, we were 
able to make a preliminary assessment of the significance of the archaeological record they 
contained, using geoarchaeological techniques we have developed over the last few years at other 
locations in western NSW.  

Each of the survey locations has a different geomorphic environment and, hence, a different 
geoarchaeological setting. The CW survey location is adjacent to Peery (Pine) Creek that contains 
deep pools holding water for many months after rain. Artefacts are densely scattered across a low 
levee that is not currently subjected to substantial flooding, but is being eroded by sheetwash and 
aeolian deflation of fine sediments. Artefact visibility is high. The Peery Lake foreshore location 
(NP), on the other hand, is a low angled slope with patches of gibber, vegetation and bare ground. 
Artefact density is closely related to surface visibility here, with high densities on lagged surfaces. 
Many more artefacts may still lie buried beneath vegetation and sediment islands. At Round Hill 
(RH), a residual surface subject only to weathering and minor erosion, artefact visibility is near 
100%, and the bouldery silcrete slope mantles were possibly quarried by Aboriginal people 
throughout prehistory. 

The three locations preserve dense concentrations of artefacts, that when treated as three separate 
assemblages, reveal a varied behavioural record. The CW location is noted for the proportion of 
lightly worked silcrete cores, many retaining cortex, that were abandoned, suggesting the people 
who occupied th

semblage features an unusually high proportion of adzes, many as expended slugs that had been 
austion. Evidently, the people who occupied this place had the time to repair the 
se adzes formed the cutting edge. By contrast, at the Peery Lake foreshore (NP), 

 others. The creek side location at CW retains a dense 

is place were not concerned to conserve the raw material they introduced. The 
as
resharpened to exh
tools for which the
adzes are not frequent but the points presumably for projectiles are unusually common. Evidently 
the types of activities that occurred close to the Peery Lake shore were different to those 
undertaken along the banks of Peery (Pine) Creek. The assemblage from Round Hill is also 
distinct, being dominated by flakes and cores, as would be expected if this location were used 
primarily as a source for abundant good quality raw material. 

 
5.1 Archaeological Significance of the Paroo-Darling National Park Assemblages 
The method of relative significance assessment used in this study is outlined in the Introduction. The 
results from the three Peery National Park assemblages reported here indicate that each location 
preserves a different record of activity in the past, a record that is similar in some respects to other 
locations in western NSW but different in
surface assemblage that is closest to the assemblage at Nundooka at Fowlers Gap (Figure 2.6). For 
example, both assemblages retain relatively high proportions of adzes. Yet at CW, silcrete core 
reduction is much less intensive than it is at Nundooka. This may well reflect a different attitude to 
the perceived abundance of silcrete held by the people who occupied the two locations. It is 
significant that this perception is not simply a response to differing distances to raw material source: 
the Nundooka assemblage is located closer to quarried silcrete outcrops than is true for CW. 



  

The Peery Lake foreshore location, NP, stands apart from other locations in western NSW in its 

rs, than at the other two locations where we expect the radiocarbon record to span 

ges 

alking tracks, vehicle access and lookouts. Besides the direct physical 

eological record is steadily depleted. The best way to 
mit this type of damage is to keep visitors away from the artefacts.  

Damage through breakage is related to the type of traffic and the nature of the surface. At the NP 
location, the soft surface has preserved artefacts even though the location has been subject to the 
passage of vehicles for a considerable period of time prior to gazettal as a national park. At RH, 
however, vehicles have broken artefacts along the route of the turning circle. Indeed, the rocky 
substrate combined with the very high concentration of artefacts is a sure recipe for breakage just 
by people walking across the surface. Again, the best method for protecting the artefacts is to keep 
people and vehicles away from the area. 

Limiting access is clearly the best way to protect the archaeological record but in all three cases 
considered here, the distances needed to separate people from the archaeological record are not great. 
Rerouting walking tracks at CW away from the levee area with its dense concentration of artefacts is 
probably sufficient to provide protection to the record. Similarly at NP, creating picnic areas away 
from the area we logged, and limiting vehicle access would be a sufficient remedy. A vehicle-turning 
circle already exists at the end of the public access track to the lakeshore. Although we did not survey 
this location, there appears to be fewer artefacts visible on the surface, so from an archaeological 
perspective, this may be a more suitable location for visitor day-use facilities. At RH the artefacts are 
concentrated in patches, each just a few metres square. While there are many such areas, especially 

high proportion of points and backed blades (Table 3.8) and the low intensity of core reduction 
(Table 3.9). While projectile armatures occur in most of the other western NSW assemblages, they 
do not occur in anything like the proportions represented at NP. Thus, this assemblage is unique 
among the assemblages that we have studied in western NSW. 

The third location, the Round Hill quarry, represents a different type of location to the two others 
that we studied at Peery National Park. Located at the summit of a prominent hill, it is not subject 
to damage through flooding as is true for the other two locations. On geomorphological evidence, 
the RH land surface is much older than either of the other two locations. Therefore, it is possible 
that the artefacts found at RH were deposited over a much longer period of time, perhaps tens of 
thousands of yea
no more than a few thousand years.  

Age aside, the Round Hill assemblage is characteristic of a quarry with large flakes and relatively 
few tools. Quarry studies are in their infancy in western NSW, but based on a comparison with a 
single assemblage from Pine Point, it is clear that the people who used the Round Hill resource did 
so in a way different to the exploitation of silcrete at the Pine Point quarry. Like the assembla
from CW and NP, that from RH preserves a record of human behaviour that is regionally distinct 
while still related to the types of assemblages found elsewhere in western NSW. 

 

5.2 Visitor Impact 
The three locations considered here were all being investigated for visitor access developments 
through the creation of w
modification of surfaces, these sorts of facilities increase visitor numbers at each of the locations. 
This will inevitably have an impact on the archaeological record preserved at each location. People 
modify the archaeological record in two ways: they damage artefacts through processes such as 
scuffage and treadage, and they deliberately remove artefacts as souvenirs. An experimental control 
study at Lake Mungo illustrates the damage that can be done by visitors, with artefacts being 
moved, turned over, clustered and pilfered (Midgley et al. 1998). Multiply the number of visitors 
by a few hundred, and over time the archa
li
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around the east and
away from these fl

 south-facing escarpment edge, it would be possible to locate a viewing platform 
ake concentrations. In Figure 4.3, one possible area that proved to have few 

rtefacts and is some distance from the nearest concentration of flakes is indicated. 
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Appendix 1: Hearth Excavation, Sampling and Restoration 
ethods A1.1 M

excavat ap Arid Zone Research 

to obta

1 Pho
clea

in d

3 A m

4 A tr
reco tom of the fire pit. 

the 
is not necessary to excavate the entire quarter section. If so, the part excavated is tidied up for 

stra
to a

rela

7 If m
of i hotograph taken. 

hea inition of 

(com
and ground the 

material; and any other possible contaminants are recorded. 

evidence of disturbance is left in the pit. 

The excavation methods used at Paroo-Darling National Park are those used with success to 
e hearths at Stud Creek in Sturt National Park and Fowlers G

Station. They are designed so that the excavation is limited, with only sufficient material removed 
in a charcoal sample. This means that in most cases about 3/4 of the hearth remains 
bed, until it is finally loundistur st through on-going erosion that is characteristic of the Paroo-

Darling environment. Excavation involves the following steps: 

tographs (using a digital camera) of the hearth to be excavated are taken and the top is 
ned away to expose the in situ heat retainers and margin. 

2 A stone-by-stone drawing of the intact hearth is made. The hearths are usually 30 cm to 50 cm 
iameter, and may be of termite clay lumps instead of stones. 

id-line is strung across the centre of the hearth. One of the halves is divided in two, for a 
1/4 pie-slice of the hearth. 

owel excavation is started from the outside edge, the stones are lifted and all charcoal is 
vered. Excavation is continued down to the bot

5 At least 15 g of charcoal should be extracted if possible (only 8 to 12 g are needed, but some of 
weight is lost during laboratory cleaning). It may be that the charcoal is so abundant that it 

the final drawing and photographs. If the entire quarter section is needed, this is trimmed with 
ight sides and cleaned out to the bottom of the fire pit. In some cases it is necessary to go on 
 1/2 section. 

6 A drawing of the 1/4 or 1/2 section is made, including a stratigraphic profile showing the 
tionship of the heat retainers to the bottom of the fire pit and the side of the fire pit. This 
ion is photographed. sect

ore charcoal is needed, the excavation is continued to 3/4 of the hearth, or if necessary, all 
t. When finished, another drawing is made and a p

8 Complete notes on the excavation. These include: diameter of hearth, depth, materials used for 
t retainers, size of heat retainers, condition of charcoal (particles, lumps, etc), def

the contact of the fire pit contents with the surrounding sediment, structure of the heat retainers 
pactness, 1 or 2 layers, etc), and any other details which seem to be relevant. The stages 

 procedures of excavation are described. Notes are taken on the details of the 
fire pit was dug into – the type of soil, its pH, if the soil contains any carbonate or humic 

9 After excavation. The hearth is filled in, reconstructed and rehabilitated. A coin or other 
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A1.2 Excavation Descriptions for Hearths at CW and NP 

A1.2.1 NPH1 
domed hearth of approximately 20 cm in heA high ight with tightly clustered oven stones located 

is prese
the hear
sixty fo

 

Figure A1  NPH1 before excavation 

 

between two vehicle tracks (Figure 3.2). The hearth is approximately 1.2 m in diameter. Charcoal 
nt between the oven stones. The top of the hearth is covered with vegetation. For excavation 
th was sectioned in a North-South direction and one quadrant removed. Two hundred and 
ur hearth stones were removed during the excavation, revealing a dense charcoal deposit. 

Removal of this deposit in turn revealed a hard baked sandy floor to the hearth. Charcoal was 
abundant but contaminated with root hairs and there was some evidence for bioturbation. 

 
  



  

 
Figure A2  NPH1 with quadrant excavated showing oven stones, charcoal and baked base of hearth 

 

 
 

 
Figure A3  NPH1plan and section 
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Figure A4  NPH1 plan showing hearth stones before excavation 

 

A1.2.2 PC25 
The hearth showed a cluster of oven-cracked rock with a diameter of 1.2 m.  The oven stones 
preserve almost no indication of a dome. A small amount of vegetation is present among the oven 
stones. Excavation proceeded to a depth of approximately 5 cm before reaching a hard baked 
surface. This surface contained the remains of insect burrows. A thin layer of charcoal was present 
below the fire cracked rocks and the baked surface. 

Figure A5  PC25 before excavation 

 



  

 
Figure A6  PC25 after excavation 

 
 
 
 

 
Figure A7  Plan of PC25 showing hearth stones 
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A1.2.3 PC36 
The hearth consists of a tightly clustered set of oven stones forming a dome approximately 10 cm 
high with an oval shape. In plan it is 2 m long by 50 cm wide. Several of the fire-cracked rocks are 
large, around 30 cm long in maximum dimension. Scattered vegetation is growing across parts of 
the hearth. Excavation revealed a hard baked surface 7 cm below the layer of fire-cracked rock 
with a thin layer of charcoal present immediately below the fire stones. 

 

 
Figure A8  PC36 before excavation 

 

 
Figure A9 PC36 after excavation 
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Figure A10  stones 

1.2.4 PC68 
 scattered hearth domed in the centre to a height of 5-10 cm. In this region, the fire-cracked rocks 

are concentrated, however many additional oven stones lie scattered around the hearth. Excavation 
below the oven stones continued to a depth of 6 cm before encountering a fire-hardened surface. 

 

   Plan of PC36 showing hearth

A
A

 
Figure A11  PC68 before excavation 
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Figure A12  PC68 after excavation 

 
 

 
Figure A13  PC68 plan showing hearth stones 

A1.2.5 PC74 
A cluster of hearth stones flush with the surface and covered with vegetation debris.  The hearth is 
approximately 60 cm in diameter with a few outlying heat- fractured stones. Excavation revealed a 
hard baked surface approximately 5-10 cm below the layer of hearth stones. 
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Figure A14  PC74 before excavation 

 
 
 

 
Figure A15  PC74 after excavation 

 

 70



  

 
Figure A16  PC74 plan showing hearth stones 

A1.2.6 PC76 
A few tightly clustered hearth stones flush with the surface. Vegetation debris obscures the hearth 
on its eastern edge. The diameter of the hearth is estimated at 50 cm, although additional hearth 
material may be buried making this estimate low. 

 

 

 
Figure A17  PC76 before excavation.  There is no image showing the hearth after excavation. 
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Figure A18   PC76 plan showing hearth stones 

1.2.7 PC77 
The oven stones from this hearth form a low mound, around 2 cm in height. Some of the stones are 
scattered, probably moving down the low mound as a result of erosion. Areas of vegetation debris 
obscure some of the surface of this hearth. A central scatter of hearth stones forms a cluster with a 
diameter or approximately 60 cm. 

 
 

 

A

 
Figure A19  PC77 before excavation 
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Figure A20  PC77 after excavation 

 
 
 

 
Figure A21 Plan of PC77 showing hearth stones 
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A1.2.8 PC98 
This intact hearth has suffered damage due to activity by animals. The cluster of oven stones forms 
a circular concentration and a dome with a height of approximately 4 cm. Four clumps of 
vegetation obscure the surface. 

 

 
Figure A22  PC98 before excavation.  Note the damage by animal burrowing 

 
 

 
Figure A23  PC98 after excavation 

 74



  

 
Figure A24  PC 98 section showing the cluster of heat retainers 

 

A1.2.9 PC99  
This is a large hearth visible as a very low-density scatter of heat-fractured rock.  The few stones 
present are scattered across a mound approximately 5 cm in height and form an oval shape 3.5 m 
by 1.5 m in dimension.  Vegetation debris partially obscured the surface in the north and northeast 
quadrants of the hearth. 

 

 
Figure A25  PC99 before excavation 
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Figure A26   PC99 after excavation 

 
 

 
Figure A27   Plan of PC99 showing hearth stones 

A1.2.10 PC108 
This hearth is large. It has tightly ar area with a diameter of 80 cm 
and smaller clusters of stones together with isolated examples distributed around this cluster. 
Charcoal is present between the hearth stones. The surface is partly obscured by a limited amount 
of vegetation.  

 clustered hearth stones in a circul
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Figure A28   PC108 before excavation 

 
 
 

 
Figure A29   PC108 after excavation 
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Figure A30  PC108 plan showing hearth stones 

A1.2.11 PC 109 
A large hearth with tightly clustered hearth stones forming a dome 20-25 cm high. The dense 
cluster is at least 1 m in diameter with plenty of charcoal visible between the heat-fractured rocks. 
Beyond this cluster, a large number of heat-fractured rocks have eroded down the slopes of the 
dome. A small amount of vegetation obscures the surface. 

 

 
Figure A31  PC109 before excavation 
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Figure A32  PC109 after excavation 

 

 
Figure A33  PC109 plan showing hearth stones 

A1.2.12 PC162 
A loosely clustered and partially buried set of hearth stones forms a hearth, that based on the visible 
material, is 50-60 cm in diameter. There are a few small areas of vegetation growing around the 
hearth and concentrations of vegetation debris further obscure the surface. Excavation revealed a 
disturbed deposit with vegetation buried, presumably by animals, beneath the surface. Beneath the 
oven stones, excavation continued for 10 cm before revealing a fire-hardened surface. 
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Figure A34  PC162 before excavation 

 
 

 
Figure A35  PC162 after excavation 
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Figure A36  PC162 plan showing hearth stones 

A1.2.13 PC165 
A hearth formed from tightly clustered oven stones, making a dome approximately 5 cm in height 
and with a diameter of approximately 60 cm. A small amount of vegetation obscures part of the 
surface. Additional stones are scattered around this cluster. Excavation continued until a fire-
hardened surface was found, reaching a maximum depth of approximately 8 cm. 

 
 

 
Figure A37  PC165 before excavation 
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Figure A38  PC165 after excavation 

 
 
 

 
Figure A39  PC165 plan showing hearth stones 
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	1 Introduction
	1.1 Location
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	Figure 1.1 Map of western NSW, showing locations mentioned i
	1.2 Aims and Scope of the Study

	The aims of the study were to apply the geoarchaeological su
	1.2.1 Survey Location Selection Criteria

	Three locations within the Peery section of Paroo-Darling Na
	1.2.2 Previous Archaeological Surveys in Paroo-Darling Natio

	Figure 2 shows the locations of previous archaeological surv
	All of these records describe open campsites of the type ana
	Figure 1.2  LANDSAT image of the Peery study area, showing t
	1.3 Background
	1.3.1 Previous Archaeological Surveys by WNSWAP


	A combined University of Auckland, Macquarie University and 
	Stone artefacts are, however, not the only archaeological ar
	1.3.2 Artefact Survey and Dating at Stud Creek (Sturt Nation

	The work at Stud Creek indicates the feasibility of developi
	The pattern may indicate people reacting to environmental va
	An alternative explanation is suggested by rephrasing the qu
	1.3.3 Artefact Survey and Dating at Fowlers Gap

	Based on the success of the program of hearth excavation at 
	Australian archaeology has so far concentrated on defining t
	1.3.4 Hearth Preservation and Cultural Heritage Management

	Another important result of the Stud Creek research concerne
	This poses a major management dilemma. Hearths are currently
	In a report to the NSW NPWS at the conclusion of the Stud Cr
	1.4 Methods
	1.4.1 Field Surveys


	Archaeological and geomorphological field surveys were condu
	At CW and NP, artefacts were surveyed by piece provenience. 
	At RH, because of the extremely patchy nature of the artefac
	Figure 1.3 WNSWAP archaeologist Simon Holdaway setting up th
	The remains of numerous hearths were present along Peery (Pi
	1.4.2 Assemblage Analysis

	The features used to characterise the stone artefact assembl
	Figure 1.4  Measuring artefact dimensions using digital call
	Figure 1.5  Recording artefact characteristics into the data
	Figure 1.6 Geomorphologist Patricia Fanning recording Peery 
	1.4.2.1 Raw Material Source

	Raw material source is significant because it helps to infor
	Silcrete is the most common raw material for stone artefact 
	In a study of silcretes from the Stud Creek location in Stur
	Medium clast silcrete – medium to fine-grained sandstone tha
	Coarse clast silcrete – coarse-grained sandstone that has fo
	Amorphous silcrete – microcrystalline silica matrix predomin
	Matrix dominated silcrete – microcrystalline silica matrix p
	Amorphous and matrix-dominated silcrete was most commonly qu
	Three different methods have been used to calculate raw mate
	As a proportion of the total number of artefacts,
	As a proportion of the Minimum Number of Flakes (MNF – Holda
	As a proportion of the total length of artefacts.
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	1.4.2.2 Raw Material Reduction and Utilisation

	Another set of information comes from the intensity with whi
	1.4.2.3 Tool Production

	Considering the proportion of retouched tools in comparison 
	1.5 Archaeological Significance Assessment

	Guidelines for the assessment of significance, established o
	The WNSWAP approach to the survey and analysis of material c
	The assessment of archaeological significance can itself be 
	The method involves looking at the assemblages from the thre
	Assessing the archaeological (i.e., scientific) significance
	First, we assessed the nature of the artefact exposure at th
	Significance comes not from any one of these steps but from 
	The assemblages we have studied, and which will therefore be
	2 Peery (Pine) Creek at Charltons Well (CW)
	2.1 Geomorphic Setting

	The survey location we have named “Charltons Well” (CW) is l
	One such pool is located at the southern end of the CW surve
	The artefact scatters and hearths are mostly located on, or 
	Close examination of the sediments exposed in the creek bank
	Figure 2.1  Aerial photograph enlargement of a section of Pe
	Figure 2.2  Bank section along Peery (Pine) Ck showing PEM o
	Figure 2.3  This shallow trench excavated at right angles to
	2.2 Hearth Distribution and Radiocarbon Age Determinations
	2.2.1 Hearth Locations and Characteristics


	We surveyed and recorded the characteristics of 210 hearths 
	Over 40% of the hearths at CW are either disturbed, scattere
	Table 2.1  Condition of hearths at the Peery (Pine) Creek lo
	Hearth condition
	Number
	Percent
	Partial exposure
	96
	45
	Exposed, intact
	25
	12
	Disturbed
	22
	10
	Scattered
	57
	28
	Remnant
	10
	5
	Total
	210
	100
	Twelve of these intact hearths were partially excavated to s
	Figure 2.4  Tina Peters and Owen Whyman using tweezers to ex
	2.2.2 Radiocarbon Determinations

	Of the 12 hearths excavated at CW, eight produced sufficient
	The nine radiocarbon determinations are listed in Table 2.2.
	Table 2.2  Radiocarbon determinations from CW. The * indicat
	Hearth ID
	Lab No.
	Mean (y B.P.)
	Error (y B.P.)
	(13C
	PC36
	Wk11783
	1458
	52
	-24.9
	PC68
	Wk13579*
	1826
	44
	-22.3
	PC76
	Wk11784
	1351
	53
	-24.3
	PC98
	Wk13580
	1419
	34
	-23.5
	PC99
	Wk11785
	1510
	47
	-24.2
	PC108
	Wk11786
	1423
	57
	-24.7
	PC109
	Wk13581
	641
	41
	-24.5
	PC162
	Wk13582
	347
	40
	-24.7
	PC165
	Wk13583
	1810
	66
	-24.9
	Figure 2.5 shows the calibrated results for the nine determi
	As indicated by Figure 2.5, the nine determinations fall int
	Application of Bayesian inference allows hypotheses on wheth
	P(|x) P(x|) x P()
	That is, the posterior is proportional to the likelihood tim
	The prior is constructed as follows:
	Tests are performed to determine whether the age estimates f
	Using the Datelab v. 1.2 software (Jones and Nicholls 2002),
	Bayes Factors calculated for comparisons between one phase, 
	As will be discussed below, these groups and their associate
	Figure 2.5  Calibrated radiocarbon determinations from CW so
	Table 2.3  Bayes factor test for Peery Creek radiocarbon det
	Hearth ID
	Radiocarbon determination
	(y B.P.)
	Phase Models
	A
	B
	C
	D
	PC162
	347(40
	1
	1
	1
	1
	PC109
	641(41
	1
	1
	1
	1
	PC76
	1351(53
	1
	2
	1
	2
	PC98
	1419(34
	1
	2
	1
	2
	PC108
	1423(57
	1
	2
	1
	2
	PC36
	1458(52
	1
	2
	1
	2
	PC99
	1510(47
	1
	2
	1
	2
	PC165
	1810(66
	1
	2
	2
	3
	PC68
	1826(44
	1
	2
	2
	3
	H0 vs H1
	Mean Liklihood Ratio
	A:B
	3.39
	A:C
	1.31
	A:D
	2890
	B:C
	0.0386
	B:D
	851
	C:D
	2200
	2.3 Artefact Distribution and Characteristics

	The distribution of artefacts in the CW study location is sh
	We surveyed and analysed 5298 artefacts with maximum dimensi
	The assemblage is typical of those dating from the mid to la
	.
	Figure 2.7  Dorsal view of a tula slug from the CW assemblag
	2.3.1 Raw Material Sources

	The proportion of the artefact assemblage at CW manufactured
	2.3.2 Raw Material Reduction and Utilisation

	Raw material source is quite often an important determinant 
	Figure 2.8  Raw material proportions for the CW artefact ass
	2.3.2.1 Flake to core ratio

	One of the keys to inferring group mobility and occupation i
	This ratio is plotted for each raw material type in Table 2.
	Table 2.4  Flake to Core Ratio, CW
	Raw Material
	MNF
	Core
	Ratio
	Clast silcrete
	1232
	123
	10.0
	Non-clast silcrete
	1722
	134
	12.9
	Quartz
	19
	2
	9.5
	Quartzite
	124
	5
	24.8
	2.3.2.2 Non-cortical Core to Cortical Core Ratio

	As the intensity of reduction increases more flakes will be 
	Table 2.5  Non-cortical to Cortical Core Ratio, CW
	Raw Material
	Non-cortical Core
	Cortical Core
	Ratio
	Clast silcrete
	30
	93
	0.3
	Non-clast silcrete
	28
	106
	0.3
	Quartz
	0
	2
	0.0
	Quartzite
	3
	2
	1.5
	2.3.2.3 Non-cortical Complete Flake to Cortical Complete Fla

	An equivalent to the non-cortical to cortical core ratio can
	Table 2.6  Non-cortical to cortical flake ratio, CW
	Raw Material
	Non-cortical Complete flake
	Cortical Complete flake
	Ratio
	Clast silcrete
	468
	444
	1.1
	Non-clast silcrete
	601
	572
	1.1
	Quartz
	3
	12
	0.3
	Quartzite
	60
	32
	1.9
	2.3.2.4 Nodule Size and Form

	Nodule size is an important factor influencing the degree an
	The length of complete cortical flakes (Table 2.7) indicates
	Table 2.7  Length of complete cortical and non-cortical flak
	Raw Material
	Condition
	N
	Mean
	(mm)
	Standard Deviation
	(mm)
	Non clast silcrete
	Cortex
	575
	26.59
	11.20
	No cortex
	600
	23.74
	9.56
	Clast silcrete
	Cortex
	441
	31.38
	12.70
	No cortex
	466
	27.66
	11.64
	Quartzite
	Cortex
	32
	35.03
	12.74
	No cortex
	60
	30.25
	13.91
	2.3.2.5 Flake Shape

	A final measure of raw material reduction and utilisation us
	Shape plots for clast and non-clast silcrete at CW are shown
	Figure 2.9  Shape plots for CW artefacts manufactured from c
	2.3.3 Tool Production and Discard Indicators

	Flakes (and sometimes cores) are considered to be tools when
	2.3.3.1 Flake to Tool Ratio

	The flake to tool ratio is the simplest measure of tool prod
	Table 2.8 indicates that both non-clast silcrete and quartzi
	Table 2.8  Flake to tool ratio, CW
	Raw Material
	Flakes
	Tools
	Ratio
	Clast silcrete
	1125
	107
	10.5
	Non-clast silcrete
	1427
	295
	4.8
	Quartz
	18
	1
	18.0
	Quartzite
	107
	17
	6.3
	2.3.3.2 Complete Tool Surface Area to Complete Flake Surface

	More intensive tool production sometimes correlates with mor
	Table 2.9 Complete flakes to complete tool mean surface area
	Raw Material
	Complete flake
	(mm2)
	Complete scraper
	(mm2)
	Ratio
	Clast silcrete
	769
	1380
	0.56
	Non-clast silcrete
	577
	869
	0.66
	Quartzite
	884
	899
	0.98
	Table 2.9 presents the results of this calculation for scrap
	2.3.3.3 Mean Number of Retouched Quadrants

	The intensity of tool resharpening can also be investigated 
	Table 2.10 indicates that at CW, quartzite scrapers have the
	Table 2.10  Mean number of retouched quadrants, scrapers, CW
	Raw Material
	Retouched Quadrants
	Clast silcrete
	1.80
	Non-clast silcrete
	1.81
	Quartzite
	2.00
	2.3.3.4 Tool Proportions

	Tools occur in a variety of different forms, reflecting char
	Tool types in the CW assemblage are presented as raw frequen
	Table 2.11 Complete tool type frequencies, CW
	Tool type
	Non-clast silcrete
	Clast silcrete
	Quartz
	Quartzite
	Adze flake
	12
	3
	Backed blade
	2
	Burren adze slug
	3
	1
	Denticulate
	14
	8
	1
	2
	Notch
	27
	12
	Pirri
	4
	Scraper
	96
	44
	1*
	6
	Thumbnail
	6
	1
	Tula adze slug
	59
	2
	1
	Utilised
	47
	19
	2
	*indicates a complete bipolar tool
	Scrapers are also the most common single tool type manufactu
	Figure 2.10  Tool type proportions manufactured from non-cla
	2.4 Discussion

	The CW assemblage reflects some of the choices that Aborigin
	Similar preferences are apparent when the tools are consider
	Without a systematic survey, it is difficult to make definit
	Thus, the CW assemblage appears to reflect relatively intens
	The significance of the CW assemblage will now be addressed 
	2.4.1 Technological Ratios

	As discussed above, certain characteristics of the artefacts
	There are notable differences between the CW assemblage and 
	The flake to tool ratio reflects the proportion of flakes re
	Table 2.12  Technological indices for CW compared with other
	Flake to Core Ratio
	BC
	ND
	S2
	CW
	Clast silcrete
	16.8
	15.6
	12.9
	10.0
	Non-clast silcrete
	32.6
	14.0
	16.0
	12.9
	Quartz
	7.0
	5.1
	8.7
	9.5
	Flake to Tool Ratio
	BC
	ND
	S2
	CW
	Clast silcrete
	9.6
	7.7
	14.2
	10.5
	Non-clast silcrete
	6.7
	3.4
	6.1
	4.8
	Quartz
	15.0
	15.9
	25.0
	18.0
	Non-cortical Flake to Cortical Flake Ratio
	BC
	ND
	S2
	CW
	Clast silcrete
	5.4
	2.2
	2.3
	1.1
	Non-clast silcrete
	10.3
	3.1
	3.1
	1.1
	Quartz
	0.6
	0.7
	1.8
	0.3
	Non-cortical Core to Cortical Core Ratio
	BC
	ND
	S2
	CW
	Clast silcrete
	2.5
	0.7
	0.4
	0.3
	Non-clast silcrete
	3.6
	1.1
	1.1
	0.3
	Quartz
	0.2
	0.2
	1.1
	0.0
	2.4.2 Flake Shape

	Flake shape plots for the two types of silcrete for each of 
	Figure 2.11 Flake shape plots for four western NSW assemblag
	2.4.3 Tool Types

	Figure 2.12 shows tool proportions for non-clast silcrete to
	Figure 2.12 Tool type proportions for tools manufactured fro
	2.4.4 Chronology

	In Figure 2.13 the calibrated age determinations on charcoal
	In Figure 2.13, the determinations from Peery Lake form a pa
	Of more interest are groups of determinations in the periods
	However, Bayesian analysis of the determinations from Fowler
	Bayesian analysis of the Stud Creek radiocarbon determinatio
	In contrast, the pre-MCA phase is well represented at Peery 
	2.5 Assessment of Archaeological Significance of the Peery (

	Comparing the CW assemblage with assemblages analysed in sim
	CW is closest to the Nundooka assemblage as this assemblage 
	The chronology of CW also differs from that recorded at othe
	Figure 2.13 Radiocarbon determinations from Stud Creek, Fowl
	3 Peery Lake Foreshore (NP)
	3.1 Geomorphic Setting

	The survey location we have labelled North Peery (NP) is adj
	Figure 3.1 The NP survey location on the northwestern shore 
	3.2 Artefact Distribution

	The boundaries of the surveyed area were determined by the m
	A total of 1574 artefacts were recorded, distributed across 
	The surface topography of the surveyed area is indicated by 
	Figure 3.2  Artefact distribution at the NP survey location.
	3.3 Artefact Analysis

	The method adopted for the analysis of artefacts from NP fol
	Raw material proportions for the artefacts found at NP are s
	Figure 3.3 Raw material proportions for the NP stone artefac
	3.3.2 Raw Material Reduction and Utilisation
	3.3.2.1 Flake to Core Ratio


	The flake to core ratio provides a measure of the degree of 
	Table 3.1  Flake to core ratio, NP
	Raw Material
	MNF
	Cores
	Ratio
	Clast silcrete
	267
	33
	8.1
	Non-clast silcrete
	535
	39
	13.7
	3.3.2.2 Non-cortical Core to Cortical Core Ratio

	As discussed above, the ratio of the number cores without co
	Table 3.2  Non-cortical to cortical core ratio, NP
	Raw Material
	Non-cortical Core
	Cortical Core
	Ratio
	Clast silcrete
	16
	15
	1.1
	Non-clast silcrete
	15
	24
	0.6
	Quartzite
	6
	7
	0.9
	3.3.2.3 Non-cortical Complete Flake to Cortical Complete Fla

	A similar picture is provided by the results of the non-cort
	Table 3.3 Non-cortical to cortical complete flake ratio, NP
	Raw Material
	Non-cortical flake
	Cortical Flake
	Ratio
	Clast silcrete
	113
	68
	1.7
	Non-clast silcrete
	276
	128
	2.2
	Quartzite
	79
	43
	1.8
	3.3.2.4 Nodule Size and Form

	If cores were reduced in place, it is expected that the mean
	For each raw material type at NP, complete flakes with corte
	Table 3.4  Length of complete cortical and non-cortical flak
	Raw Material
	Condition
	N
	Mean (mm)
	Standard Deviation (mm)
	Clast silcrete
	Cortex
	68
	33.6
	9.9
	No cortex
	113
	28.7
	10.3
	Non-clast silcrete
	Cortex
	128
	28.1
	10.2
	No cortex
	276
	24.5
	8.5
	Quartzite
	Cortex
	43
	36.6
	13.0
	No cortex
	79
	31.5
	10.4
	3.3.2.5 Flake Shape

	Flake shape plots for both the NP and CW silcrete complete f
	3.3.3 Tool Production and Discard
	3.3.3.1 Flake to Tool Ratio


	For all three raw material classes, the value of this ratio 
	Figure 3.4 Flake shape plots for clast and non-clast silcret
	Table 3.5 Flake to tool ratio, NP
	Raw Material
	Flakes
	Tools
	Ratio
	Clast silcrete
	248
	19
	13.1
	Non-clast silcrete
	469
	66
	7.1
	Quartzite
	158
	12
	13.2
	3.3.3.2 Complete Tool Surface Area to Complete Flake Surface

	This ratio acts as a measure of the relative amount of surfa
	Table 3.6  Complete flake to complete tool surface area rati
	Raw Material
	Complete flake (mm2)
	Complete scraper
	(mm2)
	Ratio
	Clast silcrete
	1013
	1444
	0.70
	Non-clast silcrete
	733
	1229
	0.60
	Quartzite
	1103
	1647
	0.67
	3.3.3.3 Mean Number of Retouched Quadrants

	Dividing scrapers into quadrants allows the number of edges 
	Table 3.7  Mean numbers of retouched quadrants, scraper, NP
	Raw Material
	Retouched Quadrants
	Clast silcrete
	1.9
	Non-clast silcrete
	1.7
	Quartzite
	1.8
	3.3.3.4 Tool Proportions

	Non-clast silcrete is the predominant raw material type at N
	Table 3.8  Complete tool frequencies, NP
	Tool type
	Non-clast silcrete
	Clast silcrete
	Quartzite
	Backed blade
	5
	Burren adze slug
	1
	Denticulate
	7
	3
	2
	Notch
	5
	1
	2
	Pirri
	6
	1
	Scraper
	26
	10
	4
	Tula adze slug
	1
	Utilised
	9
	3
	Figure 3.5 Tool type proportions for the NP artefact assembl
	3.4 Discussion
	3.4.1 Assemblage Characteristics


	The assemblage from NP is not large compared to that logged 
	The assemblage at NP, like that at CW, to some degree reflec
	Technologically, flakes of similar shape were manufactured a
	In sum, there are certain commonalities in the technology ev
	3.4.2 Chronology

	Only a single hearth was identified and excavated at the NP location. Because of its unusual structure (a large mound of hearthstones sitting above the general level of the surroun
	With only a single determination, it is not possible to prov
	3.5 Assessment of Archaeological Significance of the Peery L

	As previously explained, our significance assessment is base
	Technological indices from assemblages from a number of loca
	Table 3.9  Technological indices for NP compared with other 
	Flake to Core Ratio
	BC
	ND
	S2
	CW
	NP
	Clast
	16.8
	15.6
	12.9
	10.0
	8.1
	Non-clast
	32.6
	14
	16.0
	12.9
	13.7
	Quartz
	7.0
	5.1
	8.7
	9.5
	Flake to Tool Ratio
	BC
	ND
	S2
	CW
	NP
	Clast
	9.6
	7.7
	14.2
	10.5
	13.1
	Non-clast
	6.7
	3.4
	6.1
	4.8
	7.1
	Quartz
	15.0
	15.9
	25.0
	18.0
	Non-cortical Flake to Cortical Flake Ratio
	BC
	ND
	S2
	CW
	NP
	Clast
	5.4
	2.2
	2.3
	1.1
	1.7
	Non-clast
	10.3
	3.1
	3.1
	1.1
	2.2
	Quartz
	0.6
	0.7
	1.8
	0.3
	Non-cortical Core to Cortical Core Ratio
	BC
	ND
	S2
	CW
	NP
	Clast
	2.5
	0.7
	0.4
	0.3
	1.1
	Non-clast
	3.6
	1.1
	1.1
	0.3
	0.6
	Quartz
	0.2
	0.2
	1.1
	0.0
	The two indices that describe the proportion of cortex prese
	As discussed above, it is the relatively high proportion of 
	4 Round Hill (RH)
	4.1 Geomorphic Setting

	Round Hill is a prominent high point near the northern bound
	Figure 4.1 View of Peery Lake from Round Hill. The boulder s
	The bedrock is silicified sedimentary materials, probably sa
	4.2 Artefact Distribution

	Artefacts at RH are distributed across the crest and down-sl
	Three separate areas were surveyed within the RH location (F
	Figure 4.2  Map of the Round Hill survey location, showing t
	As indicated above, the density of artefacts in some of the 
	Compared to the artefact distribution at either CW or NP, th
	Figure 4.3 Artefact density (n/m2) across the RH survey loca
	4.3 Artefact Analysis
	4.3.1 Raw Material Types


	Figure 4.4 presents the raw material proportions at RH calcu
	4.3.2 Raw Material Reduction and Utilisation

	The same technological ratios used to characterise the assem
	4.3.2.1 Flake to Core Ratio

	The flake to core ratio for both forms of silcrete from RH a
	Table 4.1  Flake to core ratio, RH
	Raw Material
	MNF
	Core
	Ratio
	Clast silcrete
	137
	11
	12.5
	Non-clast silcrete
	1454
	233
	6.2
	4.3.2.2 Non-cortical Core to Cortical Core Ratio

	As might be expected, the ratio of non-cortical to cortical 
	Table 4.2  Cortical core to non-cortical core ratio, RH
	Raw Material
	Non-cortical
	Cortical
	Ratio
	Clast silcrete
	1
	10
	0.1
	Non-clast silcrete
	49
	184
	0.3
	4.3.2.3 Non-cortical Complete Flake to Cortical Complete Fla

	The ratio of non-cortical to cortical flakes is low for both
	Table 4.3  Cortical flake to non-cortical flake ratio, RH
	Raw Material
	Non-cortical flake
	Cortical flake
	Ratio
	Clast silcrete
	43
	73
	0.6
	Non-clast silcrete
	492
	754
	0.7
	4.3.2.4 Nodule Size and Form

	Mean complete flake length at RH is greater than at either C
	Table 4.4 Length of complete cortical and non-cortical flake
	Raw Material
	Condition
	N
	Mean (mm)
	Standard Deviation (mm)
	Clast silcrete
	Cortex
	73
	36.86
	15.94
	No cortex
	43
	33.30
	20.86
	Non-clast silcrete
	Cortex
	754
	35.95
	15.16
	No cortex
	492
	31.63
	13.05
	4.3.2.5 Flake Shape

	Figure 4.5 displays the flake shape plots for complete flake
	Figure 4.5  Shape plots for clast and non-clast silcrete com
	4.3.3 Tool Production and Discard
	4.3.3.1 Flake to Tool Ratio


	If RH acted as a raw material extraction site in the past, i
	Table 4.5  Complete flake to tool ratio, RH
	Raw Material
	Flakes
	Tools
	Ratio
	Clast silcrete
	137
	3
	39.3
	Non-clast silcrete
	1454
	47
	30.6
	4.3.3.2 Complete Flake Surface Area to Complete Tool Surface

	Interestingly, for those tools that are present at RH (mostl
	Table 4.5  Complete flake to complete tool surface area rati
	Raw Material
	Complete flake (mm2)
	Complete scraper (mm2)
	Ratio
	Non-clast silcrete
	1138
	1522
	0.7
	4.3.3.3 Mean Number of Retouched Quadrants

	The 19 complete non-clast silcrete scrapers from RH have an 
	4.3.3.4 Tool Proportions

	Tool frequencies by raw material type are provided in Table 
	Table 4.6  Complete tool frequencies, RH
	ToolType
	Non-clast silcrete
	Clast silcrete
	Denticulate
	11
	1
	Notch
	15
	1
	Scraper
	33
	1
	Tula adze slug
	1
	Utilised
	12
	1
	While tools were clearly abandoned at RH, there is little ev
	Figure 4.6 Tool type proportions for non-clast and clast sil
	4.4 Discussion

	The RH assemblage differs from the assemblages analysed at C
	The shape of the flakes, and the relatively high proportion 
	In this sense, the RH assemblage represents a “negative” ima
	4.5 Assessment of the Archaeological Significance of the Rou

	It is clear from the distribution of artefacts at RH that ve
	In contrast to RH, clast silcrete is the targeted resource a
	The non-cortical complete flake to cortical flake ratio valu
	Thus, the RH and Pine Point quarries record different exploi
	5 Discussion
	Aboriginal artefacts, the remains of heat-retainer hearths, 
	Each of the survey locations has a different geomorphic envi
	The three locations preserve dense concentrations of artefac
	5.1 Archaeological Significance of the Paroo-Darling Nationa

	The method of relative significance assessment used in this 
	The Peery Lake foreshore location, NP, stands apart from oth
	The third location, the Round Hill quarry, represents a diff
	Age aside, the Round Hill assemblage is characteristic of a 
	5.2 Visitor Impact

	The three locations considered here were all being investiga
	Damage through breakage is related to the type of traffic an
	Limiting access is clearly the best way to protect the archa
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	Appendix 1: Hearth Excavation, Sampling and Restoration
	A1.1 Methods

	The excavation methods used at Paroo-Darling National Park a
	A1.2 Excavation Descriptions for Hearths at CW and NP
	A1.2.1 NPH1


	A high domed hearth of approximately 20 cm in height with ti
	Figure A1  NPH1 before excavation
	Figure A2  NPH1 with quadrant excavated showing oven stones,
	Figure A3  NPH1plan and section
	Figure A4  NPH1 plan showing hearth stones before excavation
	A1.2.2 PC25

	The hearth showed a cluster of oven-cracked rock with a diam
	Figure A5  PC25 before excavation
	Figure A6  PC25 after excavation
	Figure A7  Plan of PC25 showing hearth stones
	A1.2.3 PC36

	The hearth consists of a tightly clustered set of oven stone
	Figure A8  PC36 before excavation
	Figure A9 PC36 after excavation
	Figure A10   Plan of PC36 showing hearth stones
	A1.2.4 PC68

	A scattered hearth domed in the centre to a height of 5-10 c
	Figure A11  PC68 before excavation
	Figure A12  PC68 after excavation
	Figure A13  PC68 plan showing hearth stones
	A1.2.5 PC74

	A cluster of hearth stones flush with the surface and covere
	Figure A14  PC74 before excavation
	Figure A15  PC74 after excavation
	Figure A16  PC74 plan showing hearth stones
	A1.2.6 PC76

	A few tightly clustered hearth stones flush with the surface
	Figure A17  PC76 before excavation.  There is no image showi
	Figure A18   PC76 plan showing hearth stones
	A1.2.7 PC77

	The oven stones from this hearth form a low mound, around 2 
	Figure A19  PC77 before excavation
	Figure A20  PC77 after excavation
	Figure A21 Plan of PC77 showing hearth stones
	A1.2.8 PC98

	This intact hearth has suffered damage due to activity by an
	Figure A22  PC98 before excavation.  Note the damage by anim
	Figure A23  PC98 after excavation
	Figure A24  PC 98 section showing the cluster of heat retain
	A1.2.9 PC99

	This is a large hearth visible as a very low-density scatter
	Figure A25  PC99 before excavation
	Figure A26   PC99 after excavation
	Figure A27   Plan of PC99 showing hearth stones
	A1.2.10 PC108

	This hearth is large. It has tightly clustered hearth stones
	Figure A28   PC108 before excavation
	Figure A29   PC108 after excavation
	Figure A30  PC108 plan showing hearth stones
	A1.2.11 PC 109

	A large hearth with tightly clustered hearth stones forming 
	Figure A31  PC109 before excavation
	Figure A32  PC109 after excavation
	Figure A33  PC109 plan showing hearth stones
	A1.2.12 PC162

	A loosely clustered and partially buried set of hearth stone
	Figure A34  PC162 before excavation
	Figure A35  PC162 after excavation
	Figure A36  PC162 plan showing hearth stones
	A1.2.13 PC165

	A hearth formed from tightly clustered oven stones, making a
	Figure A37  PC165 before excavation
	Figure A38  PC165 after excavation
	Figure A39  PC165 plan showing hearth stones
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