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ABSTRACT 

Hunter-gather settlement patterns in the Ord-Victoria River region are examined and 

used as a case study for addressing methodological problems common in settlement pattern 

studies but which have not been uniformly addressed by other studies in northern Australia. 

These problems including sampling issues, environmental change, chronological control, 

site formation and disturbance processes and control over site function, particularly the use 

of ethnographic and historic data. 

A review of settlement pattern studies, environmental data and previous 

archaeological research precedes a critical assessment and evaluation of historic and 

ethnographic data relevant to the region. Models of land use are developed using the 

historic and ethnographic data and used to generate predictions concerning the 

archaeological record. Prior to testing these predictions the impact of site formation and 

disturbance processes upon the archaeological record are identified and where possible 

quantified. The biggest impact upon sites in the region are fluvial processes. Experimental 

research suggests that these processes are likely to have a similar impact on sites elsewhere 

in northern Australia. 

These predictions are then tested against data from previously recorded, collected 

and excavated sites in the study region and the results indicate that there is no tight fit 

between the historic and ethnographic models and the archaeological data. Some of the 

discrepancies between the two datasets arise as a result of sampling phenomena, the nature 

of previous research, preservation and other site formation and disturbance processes. 

However it is also argued that the failure to have a tight fit between the models and 

archaeological record results from a change in settlement patterns during the contact period. 

The implications of these results are far-reaching in terms of the use of ethnographic 

and historic data and I conclude that such data does not illuminate pre-contact hunter-

gatherer settlement patterns. 
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ABORIGINAL SETTLEMENT PATTERNS 

IN THE 

ORD-VICTORIA RIVER REGION 

VOLUME ONE: TEXT AND REFERENCES 



CHAPTER ONE 
INTRODUCTION: 

PROBLEMS IN SETTLEMENT PATTERN STUDIES 



An investigation of hunter-gather settlement patterns in the Ord-Victoria River 

region is undertaken in this thesis. The investigation is used as a case study for addressing 

methodological problems common in settlement pattern studies. Settlement studies 

undertaken overseas and within Australia (e.g. Allen 1972; Anderson 1984; Attenbrow 

1982, 1987; Blake et al. 1992; Clarke 1994a; Cooke and Ranere 1992; Cosgrove 1984; 

Cremaschi et al. 1992; Damp 1984; Foley 1981a; Hall 1982; Lilley 1985; Maggs 1984; 

Newell and Constandse-Westerman 1996; Paddayya 1985; Ross 1981; Sanger 1996; 

Sindclair and Lundmark 1982; Sullivan 1982; Thacker 1996; Thomas 1972, 1973; Veth 

1993; Williams 1987, 1988) indicate that such studies are a productive approach towards 

understanding the relationships between humans and their environment. 

Within northern Australia there have been a number of attempts to grapple with 

spatial use of the landscape (e.g. Allen 1989; Blundell 1975; Bowen 1996; Brockwell 1989, 

1996a, 1996b; Cribb 1986, 1996; Guse 1992; Hiscock in press; Hiscock and Mowat 1993; 

Hiscock et al. 1992; Jones 1985; Kamminga and Allen 1973; Meehan et al. 1985; Morwood 

1993; Schrire 1982; Veitch 1996). These studies all emphasise the importance of the 

environment in structuring settlement patterns. A common characteristic of the majority of 

these studies is the use of environmental, ethnographic and historic information in order to 

develop and explicate models of hunter-gatherer settlement. Ethnographic and historic data 

have often been used in order to identify site function(s), preferred site locations, resource 

use, timing and duration of group movements (e.g. Blundell 1975; Bowen 1996; Brockwell 

1989, 1996a, 1996b; Cribb 1986; Morwood 1993; Schrire 1982). Environmental data have 

also been frequently employed in order to identify resource rich zones within the landscape 

and the range of resources available within a region (e.g. Brockwell 1989; Cribb 1986; 

Morwood 1993). Further afield a review of the literature indicates that there are a wider 

variety of approaches which may be taken towards settlement pattern studies. 

1.1. Settlement studies in a wider context 

Some of the most commonly used approaches in the study of settlement patterns 

include nearest neighbour analyses, site catchment analyses, ethnographic and landscape 

approaches and have been used in a number of different contexts. However the 

applicability and appropriateness of each approach varies according to the nature of 

individual studies. 

1 



1.1.1. Nearest neighbour analyses 

Many archaeologists have employed nearest neighbour analysis at the both the 

regional level and at individual sites (e.g. Earle 1976; Lilley 1985; Washburn 1974; Whallon 

1974). However there are a number of problems associated with this method of analysis as 

applied to archaeological databases concerning the boundary or edge-effect, assumption 

violations, population size, spatial and chronological control (Aplin 1973; Clarke and Evans 

1954; Durrand and Pippin 1992:264; Earle 1976:200; Hodder and Okell 1978:97; Hodder 

and Orton 1976; McNutt 1981:571-573; Pinder et al. 1979; Stark and Young 1981:290; 

Ward 1983:135). While some scholars have attempted to provide solutions to overcome 

these problems (e.g. Donnelly 1978; Hodder and Orton 1976; Pinder and Witherick 1975; 

Pinder et al. 1979:431; Wilson and Melnick 1990:411) the solutions themselves have been 

criticised on theoretical and statistical grounds (e.g. McNutt 1981). Thus nearest neighbour 

analyses remain problematic. 

1.1.2. Site catchment analyses 

Site catchment analyses (SCA) have been carried out for a variety of purposes. 

Such analyses have been used to reconstruct prehistoric economies, to examine the 

environmental context of sites, for modelling the spatial distribution of different site types 

within settlement systems, and to examine the resource potential of sites thought to occupy 

different positions within settlement systems (e.g. Birkett 1985; Ellison and Harriss 1972; 

Flannery 1976; Jarman et al. 1972; Rossman 1976; Vita-Finzi et al. 1970; Zarky 1976; see 

also Bailey and Davidson 1983 and Roper 1979 for further examples). Problems with SCA 

relate to the three main underlying assumptions on which it is based, in addition to the 

methodology of SCA as applied to archaeological data. These problems have been 

discussed at length in Roper (1979) and relate to the derivation of time and distance values 

and site catchment shape, the limited ability of SCA to address environmental change, the 

estimation of resource availability and site location, the nature of the survey methodology, 

and chronological control (Bailey and Davidson 1983:93, 94; Birkett 1985:134; Davidson 

1972; Dennell 1987:74; Cassells 1972; Fagan 1985:440; Findlow and DeAtley 1974:4-5; 

Foley 1977:164; Lyman 1982:370-372; Roper 1979; Rossman 1976:102; Zarky 1976:128). 

My review of this approach indicated that this type of analysis was not appropriate unless 

the archaeological data was collected as a result of intensive systematic surveys, strict 

chronological control was possible, and detailed palaeoenvironmental data for the study 

region was available. 

2 



1.1.3. Ethnography and ethnoarchaeology 

Tringham (1972:x) argues that because settlement studies are concerned with the 

natural environment, technology and social interactions, they provide one of the strongest 

links between archaeology and ethnography. Ethnoarchaeology is best described as the 

study of contemporary societies in order to determine those patterns and processes that 

ultimately comprise the archaeological record and has links with ethnography, taphonomy 

and experimental archaeology (Bahn 1992:162-63; Binford 1983:24; Davidson 1988:22-23; 

Thomas 1979:460; Whitehouse 1983:166). It is important to distinguish between 

ethnoarchaeology and ethnography because as Davidson (1988:23) has pointed out, while all 

ethnoarchaeology produces ethnography, not all ethnography results in ethnoarchaeology. 

There are numerous examples of ethnoarchaeological studies (e.g. Binford 1977, 

1978; Fisher and Strickland 1991; Gould 1980; Jones and White 1988; Meehan 1982; 

Nicolson and Cane 1991; Walters 1988; Yellen 1977a) and studies which use ethnographic 

and historic information in order to interpret the archaeological record (e.g. Flood 1988; 

Peterson 1968, 1973; Schrire 1972). The main advantage of ethnoarchaeological studies is 

that they can provide insight into some of the processes stemming from cultural behaviour 

which cannot be ascertained from the archaeological data alone (Binford 1983:24; Fisher 

and Strickland 1991:215; O'Connell 1987:75). In contrast a number of scholars have noted 

that the most common problem with this approach is an uncritical acceptance of 

ethnographic and historic data (e.g. Bowen 1996; Gould 1977a:162; Stanislawski 1973). 

The utility of comparisons between historic and ethnographic observations and 

archaeological patterns rests largely upon the nature of the former in terms of its 

completeness and accuracy (Bowen 1996; Clark 1972; Gould 1977a:163; Stern 1980:20). 

Another problem is that the present range of human adaptive systems represents an unknown 

fraction of the total range that existed in the past (Stern 1980:20). A further problem lies in 

the disparity between the time scales of analysis between archaeology and ethnography 

(Bailey 1983; Gamble 1991:5; Jones 1987; Stern 1980; Wobst 1978). Ethnographic and 

ethnoarchaeological studies do not describe the results of long-term cultural behaviour, 

which is what the archaeological record, together with the amalgamation of many other 

processes operating over different time spans, reflects (Bailey 1983:167). The problem is 

compounded by the fact that'the resolution of the archaeological record is extremely course-

grained, as opposed to ethnographic studies which are fine-grained and describe cultural 

behaviour in the short-term (Jones 1987). 
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I conclude that this approach is potentially useful in terms of understanding the 

archaeological record but that care is required in order to demonstrate comparability in 

terms of the analogies derived from these kinds of studies. Research questions and models 

must be framed bearing in mind the variance in time-scales between contemporary 

observations and the archaeological record. 

1.1.4. Landscape approaches 

Within the literature the terms "landscape archaeology" and "landscape approaches" 

have not been used consistently. These terms have been used to refer to field archaeology 

(e.g. Aston and Rowley 1974; Roberts 1987:78), a survey methodology (e.g. Bahn 

1992:364; Binford 1992:43; Dunnell 1992; Foley 1980, 1981a, 1981b, 1981c), and 

geoarchaeology, environmental archaeology and "prehistoric geography" (e.g. Butzer 

1971:4; Bahn 1992:158; Hassan 1979; Shackley 1985:13-14; Sullivan 1982:1). I use these 

terms in the sense of the latter throughout this thesis. This approach focuses on the location 

of archaeological materials within the physical environment and the relationships between 

the two (e.g. Butzer 1978; Courty et al. 1989; Flam 1987; Foley 1980, 1981a; Russell 

Stafford and Hajic 1992; Sullivan 1982; Waters 1991; Waters and Field 1986). Owing to 

the environmental and geomorphological focus of this approach, landscape studies generally 

address environmental change and site formation and disturbance processes to a far greater 

extent than some other approaches. Studies which adopt this kind of perspective have a 

greater explanatory potential because they can distinguish between those patterns which are 

cultural in origin and those that are not (Dunnell and Dancy 1983:270). Additionally where 

these kinds of studies are conducted at a broad regional level, they have immense potential 

in providing a framework within which smaller-scale investigations may occurr. I believe 

that this approach has been the most productive to date regarding attempts to understand the 

relationship between archaeological materials and therefore human behaviour, and the 

environment. Such an approach is appropriate for studies of hunter-gatherer settlement 

patterns. 

1.2. Methodological problems in settlement pattern studies 

A review of settlement pattern studies generally, and studies in the wet-dry tropics, 

including northern Australia specifically, indicated two points. Firstly, that a regional 

spatial study has not been undertaken for the Ord-Victoria River region. Secondly, that there 

are a number of key methodological problems which arise during the analysis of settlement 

patterns which previous spatial studies in the wet-dry tropics, including northern Australia, 

have not uniformly addressed. Each of these problems is discussed below. 
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1.2.1. Sampling problems 

In order to analyse settlement patterns the data must be spatially and temporally 

representative of the settlement(s) under study (Hamond 1978:3). Yet it is clear that 

sampling problems arise on a number of different levels, from the selection of an 

appropriate study area, to lack of control concerning the collection of site survey data, and 

sample sizes at the site level (Aplin 1973:4; Clark 1972:128; Cordy 1984:21-22; Crumley 

1979:150; Green and Munson 1978:308; Griffen 1978:xvi; Hodder and Orton 1976:41; 

Hodges 1987:128-129; O'Brien and Warren 1982:21-22; Parsons 1972:141-143, 145-6; 

Pinder et al. 1979:442; Sanger 1996:515). Small sample sizes may also be problematic in 

terms of both the application and validity of results obtained from certain statistical or 

analytical methods such as goodness-of-fit tests (Hodder and Orton 1976:37) or nearest 

neighbour analyses (Aplin 1973:17; Pinder et al. 1979:431). 

I undertook a review of settlement studies conducted in the wet-dry tropics which 

indicated that sampling problems, particularly those relating to survey coverage and 

intensity pervaded the majority of these studies. Some scholars acknowledged that the 

survey coverage of the study area was not always complete (e.g. Blake et al. 1992; Denbrow 

1984; Jacobson 1985; Maggs 1984; Paddayya 1985) while Damp (1984:106) admitted 

survey bias but proceeded to argue that it had not affected his results. Sampling problems 

were also apparent in a number of studies conducted in northern Australia. One example is 

Schrire's (1982) study which was based on a sample of only five sites and did not consider 

any site types other than rock shelters (see also Jones 1985:294). The danger of making 

generalisations on the basis of small sample sizes is clear in this case as problems with her 

model became apparent when it was applied to a wider region. For example Allen and 

Barton (n.d: 118) concluded that Schrire's seasonal model did not apply to Ngarradj Warde 

Djobkeng as well as a number of other sites including Malangangerr, Nawamoyn and 

Malakunanja II. Another example is that the models of settlement patterns developed by 

Jones (1985) and Meehan et al. (1985) for the Kakadu wetlands were based on the analysis 

of a limited range of sites pertaining to that area (Hiscock et al. 1992:84). Recent research 

by Hiscock and Mowat (1993) and Hiscock et al. (1992) demonstrated that sites on the 

wetlands exhibited considerably greater diversity in terms of site location, site structure and 

assemblage composition than previously acknowledged. The previous models of settlement 

therefore presented a biased interpretation of wetlands occupation and use. 



1.2.2. Environmental change 

Parsons (1972:145) has criticised settlement pattern studies in general because of 

their poor use of data regarding palaeoenvironments and the productivity of modem 

environments. This is particularly problematic in studies which adopt an ecological 

approach. Site catchment analyses for example, have been consistently criticised for their 

failure to analyse, rather than describe, the productivity of environments, their failure to 

recognise variation in productivity within the site catchment area, and failure to incorporate 

environmental change into their analyses (Foley 1977:164; Roper 1979:126, 128; Fagan 

1985:440). Other concepts used in settlement patterns studies, such as central place theory, 

call for certain environmental conditions (such as a featureless unbounded plain) which do 

not exist in the real world (Evans and Gould 1982:278). Those gravity-based models which 

deal with the distribution and location of sites in relation to resources (e.g. Jochaim 1976) 

also need to consider the impact of environmental change upon the current resource base. 

A number of the studies conducted in the wet-dry tropics considered the location of 

sites in relation to certain resources such as water, arable land and rock outcrops (e.g. Blake 

etal. 1992; Damp 1984; Dickson 1975; Paddayya 1985). What these studies did not address 

was the possibility that environmental change may have impacted on the nature and 

structure of the resource base. As noted above the use of environmental data to model land 

use is a common characteristic of settlement studies in northern Australia. However among 

these studies the use of such data varies. For example Blundell (1975) largely ignored 

environmental change in her study while Cribb (1986:140) argued that the history of human 

settlement in the Aurukun region of Cape York would be closely linked to landform 

evolution. 

1.2.3. Chronological control 

Ammerman has (198 1:77-78) noted that most site distribution maps are "overfihled" 

because resolution of the archaeological record is not sufficiently fine-grained to allow us to 

identify those sites which were occupied simultaneously. Exacerbating this problem is the 

fact that archaeological materials most commonly consist of undatable surface remains 

which may represent anywhere from as little as one day's occupation to that spanning 

hundreds or thousands of years. This is the essence of what has been referred to as the 

"contemporaneity problem". Although it is widely recognised that lack of adequate 

chronological control is problematic in settlement pattern studies (e.g. Conkey 1987:66-70; 

Cordy 1984; Crumley 1979:150; Dunnell 1992; Fletcher 1986:59; Green and Munson 

1978:308; Griffen 1978:xvii; Jones and Beck 1992; O'Brien and Warren 1982:21; Parsons 
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1972:143; Pinder et al. 1979:442; Schacht 1984; Sullivan 1982:3-4), approaches to dealing 

with the problem vary. In some studies the problem is ignored or dismissed without 

justification (see below), in contrast to others where scholars have attempted to provide 

solutions to the problem. These solutions have been expressed in terms of elaborate 

mathematical and simulation models of site establishment, growth and abandonment (e.g. 

Dewar 1991, 1994; Kintigh 1994; Wandsnider 1992), adopting dating methods other than 

radiocarbon dating such as obsidian hydration and thermoluminescence (e.g. Dunnell 

1992:35; Jones and Beck 1992:189), examining taphonomic attributes of artefacts and their 

associated sediments in order to determine contemporary depositional histories (e.g. Dunnell 

1992:35), and adopting a broad level of control and framing research interests accordingly 

(e.g. Lilley 1985). 

Some of the previous studies in the wet-dry tropics (e.g. Blake et al. 1992; 

Cremaschi et al. 1992; Dhavalikar 1985; Maggs 1984; Paddayya 1985) have not addressed 

the contemporaneity problem. Those who have attempted to achieve some form of 

chronological control have done so at a broad level of resolution using sites pertaining to 

certain time periods (e.g. Damp 1984; Cooke and Ranere 1992), temporal markers such as 

certain artefact or ceramic types (e.g. Cooke and Ranere 1992; Jacobson 1985; Sinclair and 

Lundmark 1984) and geomorphological studies of the deposits in which artefacts were 

found (Jacobson 1985). Similarly within northern Australia settlement studies have 

generally aimed for a broad level of chronological control couched in terms of thousands of 

years, rather than a fine-grained level of resolution. This broad level of control has been 

achieved by radiocarbon and thermoluminescence dating of rock shelters, open middens and 

mound sites (Allen 1989). Methods by which temporal control for open surface sites has 

been obtained include using the presence of temporal markers such as certain stone tool 

types (e.g. Kamminga and Allen 1973:17) and examining the geomorphological context of 

sites (e.g. Cribb 1986). 

1.2.4. Impact of site formation and disturbance processes 

Rouse (1972) has pointed out that as archaeologists we study the remnants of past 

settlement patterns as opposed to the settlement patterns observed by geographers and 

ethnographers. He emphasised the need to consider taphonomy and preservation before 

applying geographical approaches (Rouse 1972). In a similar vein Ascher (1968), Clark 

(1972:127) and Griffen (1978:xvi) have reminded us that the archaeological record is 

incomplete and subject to disturbance processes. Despite these warnings many studies of 

settlement patterns do not consider the biasing effects of site formation and disturbance 

7 



processes upon the archaeological record (e.g. Blake et al. 1992; Damp 1984; Maggs 1984; 

Sinclair and Lundmark 1984). While early northern Australian studies did not consider 

these biasing effects (e.g. Blundell 1975; Schire 1982), and although more recent studies 

have begun to address this issue (e.g. Cribb 1986, Meehan et al. 1985), the impact of 

disturbance processes remains problematic in many settlement pattern studies. For example, 

attempts to evaluate the worth of various models proposed for settlement patterns in 

Western Arnhem Land have been hindered by a limited understanding of site preservation 

factors. In this region all sites pre-dating 7,000 years BP are restricted to the plateau 

valleys, margins and outliers. It has yet to be demonstrated unequivocally that this pattern 

results from site preservation and visibility rather than Aboriginal land use practices (Allen 

and Barton n.d.). 

1.2.5. Control over site function 

Brown et al. (1978:176) and Parsons (1972: 142-43) have recognised the importance 

of systematic control over site function for the study of settlement patterns. Inferences 

concerning the function of sites have been based on considerations of size, location, quantity 

of occupation debris and architectural features (Parsons 1972:142). Attempts to describe 

settlement patterns may be hindered by a lack of detailed understanding of site function, for 

example being unable to determine if sites were inhabited year-round or seasonally (Parsons 

1972:142). In my review of settlement pattern studies from the wet-dry tropics it became 

apparent that site function was rarely explicitly addressed (e.g. Blake et al. 1992; Cooke and 

Ranere 1992; Damp 1984; Jacobson 1985; Sinclair and Lundmark 1984). Where site 

function was addressed, it was clear that inferences concerning the use of various sites was 

made largely, if not solely, on the basis of site contents (e.g. Cremaschi et al. 1992; 

Dhavalikar 1985; Maggs 1984). 

The types of artefacts present at sites is one means of determining site function 

which has been employed in northern Australian settlement studies. For example Brockwell 

(1989, 1996b) compared the types and frequencies of different implement types found on 

various wetlands sites in the South Alligator River area. On the basis of these differences 

she concluded that Kunkundurnku and Mularnani were sites particularly favoured for 

grinding activities because more grinding implements were found on these two sites 

compared to other sites in her sample (Brockwell 1996b:96). In contrast Kina and 

Mamutjirra had higher proportions of woodworking implements (scrapers and edge 

rejuvenation flakes) than other sites which Brockwell (1996b:96) suggested might have 
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resulted from use of these sites as centres for the manufacture and maintenance of wooden 

artefacts. 

More frequently, studies in northern Australia have relied on ethnographic and 

historic data in order to identify site function. Blundell's (1975:127) examination of proto-

historic Aboriginal adaptation in the northwest Kimberley focussed specifically on site 
location and the length of time spent at each location. She identified four kinds of campsite 

on the basis of data provided by her informants as to the function(s) of sites, and the timing 
and duration of occupation (Blundell 1975:127-128). As such her analysis largely reflects 
the settlement pattern of the contact period, rather than the proto-historic period. 

In her study of the Alligator Rivers region, Schrire (1982, White 1967, 1971; White 
and Peterson 1969) developed a seasonal model based upon ethnographic and historic data 

which proved to be problematic. Her heavy reliance and largely uncritical use of 
ethnographic and historic data locked her into the rather simplistic dichotomy between wet 
and dry seasons, plateau and plains, in situ manufacturing and non in situ manufacturing 

(Allen and Barton n.d:18). As all sites were classified as one or the other, the model could 
not accommodate those sites which, for example, may have been occupied intermittently 

throughout the year. Subsequent attempts to validate her results (e.g. Allen and Barton n.d) 
have been hampered by the absence of organic material from the plateau sites, thus the 

functional interpretations of these sites rests solely on stone artefacts (Allen and Barton 
n.d:118). 

Another problem with the use of ethnographic and historic information in terms of 
addressing site function lies in the application of such data via direct historical analogies to 
a vast time scale. Geomorphological research in the Alligator Rivers region for example, 
indicates the presence of mangrove swamps and riparian forests between 3-7,000 years ago 
which have no modern analogues (Allen and Barton n.d:199). Therefore in hindsight 

Schrire's reliance on ethnographic and historic data was unwise. In addition to Schrire, a 
number of other studies in northern Australia which utilise ethnographic and historic data 

also do not critically evaluate this type of information (e.g. Blundell 1975; Morwood 1993). 

1.2.6. Summary 

Settlement pattern analysis is a common form of study conducted by archaeologists 
throughout Australia and overseas. A review of the literature indicated that there is a 
number of common problems in settlement pattern studies relating to sample size, 
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environmental change, chronological control, site formation and disturbance processes, and 

use of ethnographic and historic data to provide control over site function. These 

methodological issues have rarely been addressed by settlement studies in northern 

Australia. 

1.3. Aims of the thesis 

As noted above the aim of this thesis is to undertake a spatial study of Aboriginal 

settlement in the Ord-Victoria River region of Western Australia and the Northern Territory. 

The study area lies between 1270  30' E and 132° E and 13° 20' S and 170  S (Figure 1.1) 

encompassing the middle and lower catchments of the Ord and Victoria Rivers and covering 

an area in the order of 182,400km2. 

As the literature review above indicated, there are a number of problems in 

settlement pattern analyses that some previous research in northern Australia has largely 

ignored. Although a detailed consideration of any one of these problems would occupy a 

thesis in itself, it will still be necessary in the current study to address at some level the 

following issues: 

The impact of sample sizes upon perceived archaeological patterning; 

The nature of environmental change in the region and how this may impact on settlement 

patterns and the archaeological record; 

Determining the level of chronological control available for the region; 

The nature and impact of site formation and disturbance processes upon the 

archaeological record, and 

The use of ethnographic and historic data in order to determine site function and to 

interpret the archaeological record. 

The review pinpointed a number of approaches by which these concerns may be 

addressed. Landscape approaches and those utilising ethnographic and historic information 

seem best equipped to deal with the methodological issues encountered in settlement pattern 

studies. Owing to the nature of my study area and previous research in the Ord-Victoria 

River region, I will adopt a regional landscape approach similar to Rossignol (1992:4) and 

Sullivan (1982). 

The analysis of settlement patterns from the region will be achieved by two means: 

firstly, characterising temporal and spatial changes in the nature of human occupation of the 
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region and secondly, by generating a database in which assemblages from open sites may be 

compared and integrated with stratified assemblages from the region. 

Characterising temporal and spatial changes in the nature of occupation in the region 

Research both within Australia and overseas has demonstrated that assemblage 

composition and variability provides information concerning raw material procurement and 
use, which in turn sheds light on the nature of settlement patterns, particularly group 

mobility (e.g. Amick 1996; Bamforth 1990; Bird 1985; Blanton 1984; Byrne 1980; Ebert 

1979; Gordon 1993; Hiscock 1988a, 1996; Jeske 1989; Keeley 1982; Lurie 1989; Madsen et 
al. 1996; Odel! 1996; Shott 1986; Stevenson 1985; Thacker 1996; Wiannt and Hassan 

1984). Therefore examining intra- and inter-site assemblage variability will be a productive 

means of explicating the nature of settlement in the study region. 

Generating a database by which assemblages from open sites may be compared to and 

integrated with stratified assemblage from the region 

A significant proportion of the archaeological record in the study region consists of 

open sites. However Australian archaeologists have tended to play down the contribution 

that open sites can make to regional prehistories (e.g. Gaughwin 1988). Open sites are an 

important archaeological signature of past landscape use, but are frequently ignored owing 

to difficulties in obtaining absolute dates for their occupation. Mitchell (1994b) has 

demonstrated an approach for dating open sites by relative means for the Cobourg 

Peninsula. Similarly I aim to develop a chronological framework in which to place open 

sites in the region as part of ascertaining the kind of land use strategies these open sites 
signify. 

1.4. Organisation of the thesis 

It is useful to describe the organisation of this volume because instead of following 

a conventional structure it is both thematic and model-orientated. The review of settlement 

pattern studies in this chapter has indicated that the first step in analysing such patterns 

using landscape and ethnographic approaches, is to understand the nature and quality of the 

information pertaining to the environment, previous archaeological research, ethnographic 

and historic sources. This understanding in achieved in Chapters 2 - 4. 

Having assessed the reliability of the ethnographic and historic sources in Chapter 4, 

information concerning group size and composition, land use and resource exploitation is 

presented in Chapter 5. At the end of this chapter several models of hunter-gatherer land 
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use in the region are developed on the basis of the ethnographic and historic data. The 

expected archaeological patterning arising from each model is also described. 

However as my review indicated, a common flaw in settlement pattern studies is a 

failure to consider the impact of site formation and disturbance processes upon the 

archaeological record. Therefore Chapter 6 identifies those processes that may have 

impacted on sites in the study area and where possible quantifies the extent of this impact. 

More specifically the manner in which these processes may influence the outcome of testing 

the predictions is examined. This enables a distinction to be made between the patterns 

observed in Chapters 7-10, which are the result of non-cultural processes, and those that 

result from human activities. 

Chapter 7 characterises site patterning within individual landscape zones and 

predictions made in Chapter 5 are tested against the archaeological data. Land use 

strategies, as identified on the basis of archaeological data are presented at the end of the 

chapter and compared to the models. Chapters 8-10 present the results of the analyses of 

archaeological materials from sites in three different landscape zones in order to test those 

predictions requiring detailed faunal and stone artefact data. 

In Chapter 11 a final comparison between the models developed in Chapter 5 and 

the archaeological data presented in Chapters 7-10 is undertaken and an overview of 

settlement patterns in the study region provided. Finally, Chapter 12 summarises the major 

results from this study and examines the implications of these findings for studies of hunter-

gatherer settlement elsewhere in Australia. 

In the following chapter I embark on the first step towards explicating settlement 

patterns in the study area by presenting relevant environmental data. Specifically, the 

implications for settlement strategies arising from the nature of environmental change and 

resource patterning in the study area are examined. 
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CHAPTER TWO 
ENVIRONMENTAL CHANGE ANI RESOURCE PATTERNING 
IN THE ORD-VICTORIA RIVER EGION: IMPLICATIONS FOR 

SETTLEMENT STRATEGIES 



In order to explicate hunter-gatherer settlement patterns in the study region it is 

necessary to understand the nature of the environment in terms of resource distribution, 
availability and abundance. A palaeoenvironmental reconstruction is also necessary because 
environmental changes impact on the nature of the resource base, and in turn, human 
exploitation of the landscape. An understanding of the landscape and its changes is also a 

prerequisite to determining the spatial and temporal integrity of the regional archaeological 
record. 

This chapter is structured in five parts. Initially the current climate is described 
followed by a broad overview of the current physical landscape in terms of resource 
distribution. This data is used to identify a number of recurring resource zones which might 

have been important to hunter-gatherers in the past. Spatial and temporal diversity of floral, 
faunal, geological and hydrological resources between these zones relevant to 
archaeological site patterning is then discussed. Next, temporal changes in climate and 

environment are described. In the final part of this chapter human responses to climatic and 

environmental change are examined. In particular the impact of European settlement upon 

the landscape, and implications for changes in Aboriginal resource use are noted. 

2.1. The current climate 
The study area is subject to a semi-arid monsoonal climate with a short rainy or 

"wet" season between November and March, in contrast to a long "dry" season for the 
remainder of the year (Henshall and Mitchell 1979:15; Pontifex and Sweet 1972:3-4; Slatyer 
1970:62; Whitehead and Fahey 1985:2; Williams etal. 1985:3 1). Prior to the onset of the 
wet there is a transitional season, characterised by high humidity and generally variable 

atmospheric conditions (McDonald and McAlpine 1991:25). Mean annual rainfall varies 

from about 600 mm in inland areas to more than 1000 mm per annum near the coast (Table 
2.1). 

High temperatures are experienced throughout the year with a mean annual diurnal 
temperature of 3 0°C. However October and November are the hottest months of the year 
when the maximum temperature rises to 37°C or more (Whitehead and Fahey 1985:2). The 
high evaporation rates throughout the year are important in terms of determining surface 
water availability and abundance which in turn is likely to have impacted on hunter-gatherer 
land use strategies. 

Periodic climatic phenomena within the study area includes cyclones and droughts. 
Data in Meagher and Le Provst (1980 vol 2:7) and Lourensz (1977), suggests that in the 
northwest cyclones occur on average once every six years and in the northeast, once every 
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three years. Such periodic events may result in dramatic changes to the nature of the 

resource base. For example severe cyclones of the magnitude of Cyclone Tracy that 

destroyed Darwin in 1974, lead to widespread destruction of vegetation, in particular 

monsoon forest and mangrove stands in coastal areas (Stocker 1976; Fox 1980). This results 

in a lower degree of plant diversity after cyclone damage and changes in mangrove fauna 

composition and diversity (Burke 1992, see also Meehan 1982:163). In monsoon vine 

forests removal of the canopy may result in the decline or extinction of monsoon vine 

thickets (Stocker 1976). Large scale flooding of rivers and streams may result in the loss or 

depletion of riverine resources such as fish, lilies and mussels (Kaberry 1939), and in the 

destruction of archaeological sites (i.e. Turnbaugh 1976). 

Rainfall data from the six stations listed in Table 2.1 suggest that for the study area 

widespread droughts occurred in the years 1891-3, 1897, 1904-6, 1923-24, 1928-29, 1932-

34, 1935-36, 1948, 1952-54, 1958, and 1970. However it should be noted that rainfall 

occurs irregularly across the region; it is possible in the same year for some areas to receive 

less than the average rainfall, while other areas receive more than the average rainfall. The 

impact of poor rains is that considerable stress is placed on Aboriginal food resources and at 

this time groups living inland often shifted to the coast where seasonal fluctuations had less 

impact on food resources (McGregor and Chester 1992:56). 

Elsewhere in Australia several strategies to cope with drought have been 

documented by Gould (1980), O'Connell and Hawkes (1981), Pate (1986) and Walsh 

(1987). These strategies may involve changing dietary breadth in order to focus on particular 

staples (O'Connell and Hawkes 1981; Pate 1986:105-106; Walsh 1987), storage of staples 

(Gould 1980:68; Pate 1986:105), a reduction in group size and movement to relatively well-

watered areas (Gould 1980:68), and/or increasing mobility in terms of the frequency of 

moves and area covered (Gould 1980:69). Given the irregularity of good rainfall in the Ord-

Victoria River region, such strategies may also have been important in the study area. 

2.2. Existing environmental diversity 
The Ord-Victoria River region exhibits considerable diversity in terms of the natural 

environment. For the purposes of this study five landscape zones were identified, based on 

physiographic divisions which encompass the most marked differences in the landscape: 

islands, coasts, lowlands, uplands and inland plains (Figure 2.1). Each zone is discussed 

below in terms of geology and geomorphology, topography, hydrology, flora and fauna. 

Note that environmental changes are described later in this chapter. A description of the 

current landscape is relevant because this thesis considers settlement patterns in the contact 
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period when the environment would have been most similar to that found in the region 

today. 

2.2.1. The islands 

There are a number of small islands located in the study area. The more prominent 

of these islands include Lacrosse, Aldophus, Quoin, Reveley, Elsie, Dorcherty and Clump 

Islands (Figure 2.2, Plate 2.1) All these islands are reasonably close to the mainland; the 

furthest, Lacrosse Island being located 8km off Cape Dussejour. The geology of Turtle 

Point, Clump and Quoin islands consists chiefly of coastal deposits; mud, silt and 

evaporites, coastal sand dunes and lesser areas of quaternary alluvium, black soil, sand and 

colluvium. In contrast Dorcherty Island has small areas of micaceous sandy siltstone, shale 

and sandstone in the form of rock ledges (Morgan 1972), which may serve as potential 

sources of raw material for stone artefact manufacture. The Lacrosse, Adolphus, Reveley, 

Elsie and Entrance islands are composed primarily of quartz sandstone with small areas of 

coastal silt, mud, evaporites, beach sand and sand dunes (Plumb and Perry 1971; Pontifex 

and Sweet 1972). The sandstone outcrops on these islands are potential sources of stone for 

artefact manufacture and use, and may be particularly suited for grinding activities. For 

those islands with few, if any, potential sources of raw material, stone would have to be 

transported to the island from the mainland, or alternatives used such as bone or shell. 

The nature of the underlying landform structure and geology is reflected in the 

floristic structure of the islands. Turtle Point, Quoin and Clump Islands consist of saline 

tidal flats with scattered chenopod low shrubland (samphire), dominated by species such as 

Halosarcia indica, Tecticornia australasica and Suaeda arbusculoides (Wilson et al. 
1990:146). There is no information relating to the Aboriginal use of these species and it is 

possible that they did not serve any economic purpose. Dorcherty Island is vegetated by 

mangal low-closed forest, the most common species being Avicennia marina (Wilson et al. 
1990:145). There are some contemporary and historic references to the Aboriginal use of 

mangroves for spear shafts, firewood, as fish "poisons" and for wrapping food prior to 

cooking (e.g. Basedow 1918; Conigrave 1938; Falkenburg 1962; Morey 1977-78; Palmer 

and Williams 1990; Shaw 1981, 1992). However these islands are not the only source of 

mangroves in the study area; they are also found along the tidal zones of rivers and creeks 

on the mainland. Both Aldolphus and Lacrosse Islands support a savanna woodland of 

Eucalyptus dichromophloia (Variable-barked Bloodwood), E.papuana (Ghost Gum) and 
E.polycarpa (Long-fruited Bloodwood) with upland tall grass or ribbon grass (Chrysopogon 
sp.) (Beard 1979). Contemporary sources indicate that both E.papuana and 
E.dichromophloia were utilised by Aborigines in the study area; the former for constructing 

shelters (Smith et al. 1993:24) and the latter for firewood and medicinal purposes (Scarlett 
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n.d:24). These species are also widely distributed on the mainland. Reveley Island is also 

vegetated by species found on the mainland such as E.grandflora (Large-leaf Cabbage 

gum), E. tect/Ica (Northern Box) with Sehima nervosum (White grass) and Sorghum sp. 

(Beard 1979). 

A key factor in settlement location and duration is the availability of freshwater. An 

account by Stokes (1846) indicates that some islands had "native wells" which provided 

permanent sources of water. Other islands appear to have contained little, if any, surface 

freshwater. For example Adolphus Island is drained by a number of intermittent creeks. 

The lack of available freshwater, or the uncertainty of knowing if freshwater was available 

at a certain time, would have constrained both group size and length of stay on the islands. 

The small size of some of the islands, together with the essentially simple nature of 

the vegetation also serves to constrain certain terrestrial animal populations. Data regarding 

terrestrial animal populations of islands in the study area is not available, but surveys were 

conducted on a number of islands off the northwest Kimberley coast and these can provide 

some indication of the animal species likely to inhabit the western islands in the study 

region. The larger, predominantly sandstone islands surveyed i.e. larger than 4800 ha, 

supported species such as Petrogale burbidgei (Warabi), Wyulda squamicaudata (Scaly-

tailed possum), Petaurus breviceps (Sugar glider), Isoodon auratus (Golden bandicoot), 

Dasyurus hallucatus (Northern Quoll), Antechinus sp., Rattus tunneyi (Tunney's rat), 

Zyzomys sp., Canis familiaris dingo, Tachyglossus aculeatus (Echidna), Hipposideros sp., 

and Taphozous georgianus (Common sheath-tail bat) (McKenzie et al. 1978:26). However 

a smaller range and number of different species were recorded on the smaller (i.e. less than 

4800 ha) sandstone islands, including Peradorcas concinna (Narbarlek), Dasyurus 

hallucatus, Antechinus sp., Canis familiaris dingo, Hydromys chrysogaster (Water rat), 

Mesembriomys macrurus (Golden-backed tree rat), Zyzomys sp., Melomys sp. and various 

species of bats (McKenzie et al. 1978:26). Based on these data it is likely that dasyurids 

and murids constitute the bulk of the mammalian fauna on the vast majority of islands in the 

study area. Marine turtles, goannas, pythons and snakes are also likely to be found on these 

islands (McKenzie et al. 1978:43-44). According to Stuart's observations in 1917, Lacrosse 

Island was an important nesting site for Loggerhead turtles (Stuart 1923:92-3). Islands in 

the study area most likely served as windows of opportunity for exploiting various types of 

marine fauna. 

2.2.2. The coasts 

The coast northwest and west of Cambridge Gulf consists of narrow valleys, and 

bold steep rocky headlands. Sandy beaches are found in small coves, and near Cape St 
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Lambert sand dunes rise to lOOm as! (Figure 2.3). Note I use the term "sand dune" to refer 

to a mound, ridge or hill of wind-blown sand (after Bates and Jackson 1984:154) and the 

term "beach ridge" to refer to beach and dune material heaped up by the action of waves and 

currents (after Bates and Jackson 1984:48). Northwards of Buckle Head the seaward side of 

rocky headlands have small fringing coral reefs. The tidal reaches of streams are bordered 

by depositional flats of silt and mud with mangroves (Plumb and Perry 1971:5-6). In 
contrast, the low-lying coastline east of Cambridge Gulf is bordered by tidal flats (Plate 2.2). 

Along the seaward coast the flats are lined with barrier sand ridges, breached in places by 

mangrove-lined tidal creeks. Adjacent to Cambridge Gulf the depositional plains of the Ord 

River are lined with mangroves in the zone of daily tidal inundation (Plumb and Perry 

1971:6). Similarly the northeast coast is bordered by salt flats and in some locations the 

vegetation is supported by low sand dunes (Mendum 1972:4; Morgan 1972:5). 

The coast between the Cambridge Gulf and Fitzmaurice River consists of coastal 

deposits of mud, silt and evaporites; alluvium and some areas of sand dunes (Plumb and 

Perry 1971; Morgan 1972). To the northeast between the Fitzmaurice River and Hyland 

Bay these coastal deposits and alluvium are occasionally interrupted by rocky headlands 

comprising Permian sandstone, siltstone, limestone and basal conglomerate (Morgan 1972). 

There is a very small area of quartz sandstone, minor limestone and conglomerate located on 

the eastern side of the entrance to Cambridge Gulf. To the west of the Cambridge Gulf the 

coast consists of small areas of coastal mud, silt and evaporites, and sand dunes with large 

stretches of Carpentarian sandstones and conglomerate and quartz basalt of the Carson 

volcanics (Plumb and Perry 1971). In summary the southern and northeastern coast is 

resource poor in terms of stone suitable for artefact manufacture, in contrast to the northwest 

coast where outcropping rock is abundant. 

No major streams drain the country between Cambridge Gulf and the Keep River. 

Instead small seasonal water courses drain into the tidal flats, which in turn are drained by 

tidal creeks (Plumb and Perry 1971:4). The lower reaches of all the rivers in the study area 

such as the Berkley, Forrest, Ord, Keep, Victoria, Fitzmaurice, Moyle and Daly, are tidal 

although salinity levels may vary seasonally (Messel et al. 1979:1; Plumb and Perry 1971). 

West of Cambridge Gulf the sandstone country near the coast contains springs (Plumb and 

Perry 1971:16). Generally however, fresh surface water on the coast appears scarce. 

Dunlop and Webb (1991:42) have noted that coastal landscapes incorporating the 

saline wetlands are the most recently formed and simplest landscapes in terms of species 

richness and life form diversity. Near the coast are small areas of isolated sand dunes with 

associated vegetation (Stewart et al. 1970:61), while along the slopes and flats adjacent to 
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tidal river and stream channels there are patches of poorly developed mangroves including 

species such as Avicenna marina, Bruguiera exaristata and Lumnitzera racemosa (Beard 

1979:69). By far the most common coastal landscape are the mud-flats or flat plains, the 

majority of which are hypersaline and support little, if any, vegetation apart from patches of 

scattered chenopod low shrubland (samphire) dominated by species such as Halosarcia 

indica, Tecticornia australasica and Suaeda arbusculoides (Wilson et al. 1990:146, Plate 

2.3). Adjoining these flats are higher, extensive plains which support a primarily saline 

short grass community including Xerochloa imberbis, Sporobolus virginicus, Echinochloa 

colona, Imperata cylindrica, Ischaemum spp., and Mnesithea sp., together with the sedges 

Cyperus scariosus and Fimbristylis littoralis. Occasionally shrubs such as Excoecaria 

parv1folia, Pandanus spiralis and Grevillea striata occasionally are present (Beard 1979:69; 

Wilson et al. 1990:145). Parts of the northeastern coast may also support E.miniata - 

E.tetrodonta open forest with Sorghum grassland understorey (Wilson et al. 1990). The 

northwestern coast is dominated by an E.dichromoph!oia savanna woodland (Beard 1979). 

Comparatively few species from this zone are known to have been exploited for food by 

Aboriginal people apart from Brachychiton divers?fo!ius and Buchanania obvata (Appendix 

1). 

Coastal faunal resources consist chiefly of saltwater crocodile, marine fish, 

shellfish, crustaceans and turtles, while the beaches and dunes are the habitats for terrestrial 

animals including certain species of murids and dasyurids and the agile wallaby, Macropus 

agilis (Appendix 2). 

2.2.3. The lowlands 

Extensive alluvial black soil plains are a characteristic feature of the lowlands zone 

(Figure 2.4), broken occasionally by residual outcrops of eroded flat-lying Palaeozoic rock 

which outcrop in the form of cuestas and ridges (Plates 2.4 and 2.5). The plains are 

underlain by Cainozoic sand and soil with alluvium adjacent to streams, and encroach into a 

number of ranges along the Ord, Dunham, King and Pentecost River valleys (Plumb and 

Veevers 1971:8; Pontifex and Sweet 1972:6). In the northeast of the study area the 

lowlands are underlain primarily by Palaeozoic and Mesozoic rocks of the Bonaparte Gulf 

Basin and the topography consists chiefly of low-lying soil and marshy alluvial plains 

broken by a few low hills (Morgan 1972:5). 

Potential sources of stone on the lowlands are the residuals and rock outcrops which 

are interspersed throughout the plains. The beds of creeks and rivers may also provide 

cobbles suitable for artefact manufacture. These sources are replenished during heavy wet 

seasons when floodwaters deposit material from upstream. Limestone, quartz sandstone and 
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dolomite outcrops may be found on the plains north of and around Kununurra. Around the 

Fitzmaurice and Moyle Rivers, and inland of Port Keats, outcrops of sandstone, siltstone, 

shale, limestone and conglomerate are found. Quartz sandstone, conglomerate, siltstone and 

basalt outcrop on the plains north of the Pinkerton Ranges (Morgan 1972; Plumb and 
Veevers 1971; Pontifex and Sweet 1972). 

Owing to tidal influences the larger rivers and streams may remain brackish for 
some distance through the lowlands before becoming suitable for drinking. During the dry 

season the floodwaters gradually recede to a chain of pools of varying size and length 
(Meagher and Le Provst 1980 vol 2:24). According to McDonald and McAlpine (1991:28) 
"it is these that provide the bulk of animal life with dry season access to water which in 

effect become habitat refugia". The most reliable surface waters are those permanent pools 

and springs on major rivers such as the Ord and Victoria. Wetlands comprising lagoons and 

swamps are also sources of freshwater (Plates 2.6 and 2.7). The nature and distribution of 

water sources is likely to have impacted on the size and mobility of human groups in the 
study area. 

In northern Australia wetlands form a rich environment in terms of the quantity and 
variety of food resources, especially aquatic resources, that are available. In the northern 

part of the study area there are large areas of flat swampy plains, flooded in the wet and 

moist throughout the remainder of the year, which support lowland tall grass (Eleocharis 
spp.) or paperbark forests (Maleleuca sp.) (Stewart et al. 1970:60). Also in the northern part 
of the study area are the flat black soil plains which may be flooded for two to six months of 

the year. The characteristic dark cracking clays support a mainly lowland tall grass complex 
including species such as Imperata cylindrica and Oryza rufipogon (Stewart et al. 1970:60). 
Along the channel and stream lines and around freshwater pools and lagoons, fringing forest 
communities (E. cama!dulensis, Terminalia platyphylla, Barringtonia sp.) may be found 
with lagoon vegetation (Pseudoraphis sp., Nymphaea sp.) (Stewart et al. 1970:60). On the 
levees associated with streams and channels, and generally behind the fringing forest 
species, are the frontage woodlands (E.papuana, E.tecttIca, E.terminalis) and grasses 
(Sorghum stipoideum, Chrysopogon latfo!ius, Panicum sp., Aristida spp.) (Stewart et al. 
1970:5 8). However the principal vegetation communities supported by the lowlands are the 
Xeroch!oa sp. (Rice grass) and Chrysopogon fa!!ax (Golden Beard grass), Dichanthium 
fecundum (Bluegrass) grasslands and E.tetradonta (Stringybark), E.miniata (Darwin Woolly 
Butt), E.bleeseri (Smooth-stemmed Bloodwood) woodlands with Sorghum grassland 
understorey (Wilson et al. 1990). Lowland plant species reported to have been consumed by 
Aboriginal people include Brachychiton paradoxum, Buchanania obovata, Commenlina 
ensfo!ia, Pandanus sp., Planchonia careya, and Persooniafulcata (Appendix 1). 
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The swamps and lagoons of the lowlands provide suitable habitats for freshwater 

species such as fish, mussels and turtles, in addition to a number of terrestrial species such 

as magpie geese and ducks. The open plains support a range of fauna including echidnas, 

bandicoots, possums and wallabies (Appendix 2). 

2.2.4. The uplands 

Much of the study area (Figure 2.5) consists of rugged dissected sandstone country 

incorporating part of both the Kimberley Plateau and Ord-Victoria geomorphic regions 

(Plates 2.8-2.10). The Kimberley Plateau lies in the western third of the study area and rises 

to over 600m asl. The plateau consists of a series of structural plateaux and benches, 

cuestas, mesas and buttes, hogbacks and vales formed of Carpentarian siltstone, sandstone 

and volcanics. The generally rugged topography results from numerous small streams 

dissecting the plateau (Paterson 1970:83-4). The dissected country between the Kimberley 

Plateau and Sturt Plateau comprises the Ord-Victoria geomorphic region of which two 

subregions, the Victoria River Plateau and Hall's Creek Ridges, fall within the uplands. The 

Victoria River Plateau is a large dissected plateau formed of Adelaidean sediments and 

rarely exceeds 300m asi (Paterson 1970:86). The topography is similar to the Kimberley 

Plateau and also comprises rounded hills, tablelands, rugged scarps and ridges (Pontifex and 

Sweet 1972:5-6). The Hall's Creek Ridges range in height from 60m to over 600m asl, and 

consist of parallel ridges, cuestas, hogbacks, and structural plateaux of Proterozoic-Archean 

metamorphics and Palaeozoic rocks (Paterson 1970:86). 

Water sources in the uplands consist of permanent spring fed creeks and rivers with 

ephemeral streams. The tidal influence on rivers and streams has largely diminished by 

comparison to the lowlands, so the water is fresh rather than brackish (Plates 2.11 and 2.12). 

Permanent pools or springs are found among the gorges in the sandstone country (Pontifex 

and Sweet 1972:21-25). Within the uplands, there are a number of particularly well-watered 

areas with permanent springs such as Bullo and Ikymbon River gorges. 

Raw materials suitable for stone artefact manufacture are diverse and abundant in 

the uplands and include siltstones and chert, dolerite, quartzite, sandstones, quartz, dolomite, 

tuff and basalt. Such raw materials occur both as rock outcrops and in the form of river 

cobbles and are thus widely available and accessible throughout the uplands. 

The main vegetation suites supported by the skeletal soils found in the uplands are 

E.phoenicea (Scarlet Gum) low woodland with Plectrachne pungens (Curly spinifex) 

hummock grassland understorey, E. dichromophloia (Variable-barked Bboodwood), 
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E.miniata low open-woodland with Plectrachne pungens open-hummock grassland 
understorey, and E. dichromophloia low-open woodland with Plectrachne pungens open-
hummock grassland understorey (Wilson et al. 1990). Many other vegetation communities 
are also present such as monsoon forest (Plate 2.13) with the result that the uplands exhibits 
a high species richness. Such high richness is reflected in the number of economic species 
recorded for this zone (minimum n55), including Adansonia gregorii (Boab), Brachychiton 
diversfolius (Northern Kurraj ong), Buchanania obovata, Carissa lanceolata (Konkerberry), 
Cycas angulata, Grewia reIusfolia (Emu berry), Livistonia sp., and Persoonia fulcata 
(Appendix 1). 

The uplands provide habitats suitable for a range of animals including dasyurids, 
bats, murids and a number of rock-wallabies such as Macropus robust us (Common 
wallaroo), M antilopinus (Antilopine wallaroo), Petrogale brachyotis (Short-eared rock 
wallaby), and Peradorcus concinna (Narbarlek) (Appendix 2). The permanent rivers and 
pools are home to freshwater fish, crocodiles, shellfish and turtles (Meagher and Le Provst 
1980 vol 2). 

2.2.5. The inland plains 
Both erosional and depositional plains comprise the inland plains zone (Figure 2.6, 

Plates 2.14 and 2.15) which contains portions of both the Sturt Plateau and Ord-Victoria 
geomorphic regions, together with part of the Daly River Basin (Randal 1962; Sweet 
1973a:6). The Sturt Plateau forms isolated mesas and high-level undulating lateritic and 
sandy plains in the eastern and southern margins of the study area (Paterson 1970:84-85; 
Sweet 1973a:6, 1973b:6). To the far east of the study region there is a small area of the 
Daly River Basin which consists of flat and undulating country with red soils (Randal 
1962:6; Sweet 1972:7). 

The remaining portions of the inland plains consists of the Ord, Litchfield and 
Cullen plains, the Victoria River Plains and Benches, Delamere Plains and Benches and 
Victoria River Plateau Inland Plains (Mendum 1972; Sweet 1972, 1973a, 1973b). The latter 
have developed along the Victoria, Angalarri, East and West Baines Rivers (Plate 2.16). 
These broad alluvial flats and black soil plains are developed primarily on Angalarri 
Siltstone (Pontifex and Sweet 1972:6; Sweet 1972:7). Located east of the Can Boyd 
Ranges the Ord Plains consist of large areas of residual (black soil) and alluvial soils with 
scattered outcrops of Cambrian basalt and carbonate rocks (Plumb 1968:5). In the northeast 
part of the study area are the Litchfield and Cullen plains underlain by the Litchfield 
Complex and Hermit Creek Metamorphics. Interspersed throughout these plains are granite 
outcrops (Morgan 1972:5). Undulating country associated with the Antrim Plateau 
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volcanics and Montejinni Limestone comprises the Victoria River Plains and Benches, 

while the Delamere Plains and Benches are characterised by plains with rounded and 

terraced low hills also underlain by the Antrim Plateau volcanics (Sweet 1972:7, 1977:8). 

While there is a great richness of stone sources on the inland plains, such sources 

are generally not abundant within this zone. As for the lowlands and uplands, rock outcrops 

and cobbles in river and steam beds provide sources of stone suitable for artefact 

manufacture. Basalts, sandstones and quartzites are the most common raw material in these 

areas. 

Watersources on the inland plains consist mainly of ephemeral creeks and a few 

large rivers, which contract during the dry season to form isolated pools. These pools vary 

in size, depth and duration. Some of the permanent waterholes found on the inland plains 

may be over 2.5km long (e.g. Cundy 1990:87). 

Vegetation communities found most frequently on the inland plains are E.terminalis 

(Bloodwood), E.chlorophylla (Box) low woodland with Sehima nervosum (White grass) 

grass understorey, and Melaleuca minutfolia (Paperbark) low woodland with Sorghum 

grassland understorey (Wilson etal. 1990). Ethnobotanical studies have recorded a number 

of economic species from the inland plains including Adansonia gregorii, Alphfonia 

excelsa, Capparis umbonata, Cochiospermum fraseri, F!euggea virosa, and Vigna 

lanceo!ata (Appendix 1). 

Both Onychogalea ungufera (Northern nail-tail wallaby) and Petroga!e brachyotis 

(Short-eared rock wallaby) may be found on the inland plains, along with echidnas, 

bandicoots, possums and a large number of murids and dasyurids (Appendix 2). Large 

permanent water bodies support freshwater fish, shellfish and turtles. 

2.2.6. Spatial and seasonal variation in resource patterning 

From the above description it is clear that resources are not distributed evenly across 

the landscape. Table 2.2. summarises the characteristics of various resources for each zone. 

Variation in resource diversity between zones has implications for past land use strategies in 

terms of resource scheduling and the location of various activities throughout the landscape. 

I now discuss these variations in more detail. 

Tables 2.3. and 2.4. describe the distribution and abundance of various stone raw 

materials across the study area and indicate that rock outcrops suitable for artefact 

manufacture are most abundant, diverse, and evenly distributed in the uplands, and least so 
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on the islands and coast. On both the lowlands and inland plains such sources are not 

evenly distributed across these zones; rather they are limited to isolated rock outcrops and 

the beds of streams and rivers. The location of rock outcrops in these zones does not always 

coincide with the location of other key resources such as water. Elsewhere in Australia 

studies have shown that strategies of hunter-gatherer raw material procurement and use may 

vary according to the accessibility, distance to, and type of source material (e.g. Bird 1985; 

Hiscock 1988a). 

In the wet-dry tropics the presence of reliable water supplies is a more acute 

constraint on human life than in cooler climates (Ridpath etal. 1991:212). Within the study 

region fresh surface water is generally scarce on the islands and coasts owing to tidal 

influences on waterways and is primarily limited to springs and poois. In contrast many 

permanent water bodies in the form of pools, springs and larger rivers exist in the uplands. 

On the lowlands and inland plains the majority of available water sources (rivers and creeks) 

are ephemeral in nature, contracting during the dry season to form a series of broken and 

isolated waterholes. However during the wet season large areas of the lowlands and inland 

plains may be subject to widespread flooding. Other studies of hunter-gatherer settlement 

patterns in similar kinds of environments within Australia have shown that the location and 

nature of water sources is an important factor in terms of site location (e.g. Gorecki and 

Grant 1994; Hiscock 1988a). 

The uplands and inland plains exhibited the highest level of floral and faunal 

richness, while the islands and coasts exhibit the lowest levels of such richness. Hunter-

gatherer subsistence strategies are likely to have varied according to the diversity of food 

resources available. For example the faunal richness of islands is low and elsewhere studies 

of island economies indicate a focus on specific (marine) resources and associated 

procurement strategies (e.g. Alfredson 1983; Mitchell 1994a; Rowland 1982). In contrast the 

uplands exhibit greater faunal richness with both aquatic (freshwater) and terrestrial species 

available for exploitation. Accordingly a greater range of subsistence strategies are likely to 

have been in place in order to take advantage of a wider range of resources. 

In the study region there are pronounced differences in the availability and 

abundance of floral and faunal species throughout the year. For example during the wet 

season there is a marked increase in amount of habitat available to aquatic species such as 

fish, crocodiles and waterbirds while non-amphibious species such as wallabies and most 

small mammals, are forced off the floodplains at this time. Some fish species such as the 

barramundi and fresh water cherubin depend on seasonal floods to enable them to migrate 

between the sea and freshwater habitats (Meagher and Le Provst 1980 vol 2:80). Bishop 
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and Forbes (199 1:92-3) have also noted that the diversity of fish communities in northern 

Australia varies greatly between seasons and habitats. Communities in backflow billabongs 

are least diverse towards the end of the dry season and in the early wet season. During the 

dry season on the coasts and lowlands, many aquatic habitats contract and those that remain 

become saline, hence most species occupying this habitat enter a dormant phase or survive 

in deep freshwater refuges. A few species such as the saltwater crocodile and some fishes 

are adapted to salinity and can inhabit the estuaries during the dry season when they become 

highly saline (Ridpath et al. 1991:209-210). Magpie geese move to swamps and billabongs 

that still contain water at the end of the dry season while brown honeyeaters move from the 

woodlands and open forests to the riparian forests (Morton and Brennan 199 1:142). 

The growing, fruiting and seeding times of plant resources is constrained by the 

highly seasonal nature of rainfall. Plant resources are likely to have been most abundant 

during the wet season (Russell-Smith 1985; Scarlett n.d.). Monsoon flora become 

increasingly deciduous during the dry season and will not bear fruit unless supported by a 

permanent water source. Some seed species as Adansonia gregorii, would have been 

available either as green fruits in the late wet, or in dried form in July and August (Scarlett 

n.d). 

It is clear from the environmental data that the diversity, availability and abundance 

of stone, water, floral and faunal resources varied not only across the landscape but also 

seasonally. The land use strategies employed by hunter-gatherers in this type of 

environment must therefore cope with both spatial and seasonal variation in the resource 

base. A least-risk land use strategy in the region is therefore likely to have been based on 

resource scheduling and movement between land use zones, rather than a reliance on the 

resources from a single zone. 

2.3. Palacoclimate and landscapes 

In this section evidence for environmental and climate change is presented. 

Prehistoric hunter-gatherers in tropical Australia have generally experienced a sequence of 

changing environments resulting from Pleistocene glacio-eustatic fluctuations (Allen and 

Barton n.d:5). Most archaeological evidence from northern Australia suggests that initial 

occupation of the region occurred between 40-60,000 years ago (Dortch 1977a; O'Connor 

1995, 1996; Roberts et al. 1990) and possibly earlier (Fullager et al. 1996). Consequently 

when discussing the environment and climate of the area, the time span most relevant to this 

study is from about 60,000 years BP to the present. While little palaeoclimatic data is 

available that pertains directly to the Ord - Victoria River region, data from other studies in 
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northern Australia may be used to reconstruct a generalised picture of past climatic regimes 
within the study area. 

2.3.1. 60,000 - 20,000 years BP 

About 60,000 years ago, Lake Woods and the Gregory Lakes were expanded. As 
these lakes depended on summer rainfall evidence of significant increased run-off suggests 
that rainfall was substantially greater than it is in these areas today (Bowler 1988:44). 
Radiocarbon dates suggest that these water bodies remained enlarged until about 23,000 
years ago (Bowler 1988:42). Jones and Bowler (1980:9) have also argued for a mega-lake 
phase in northern Australia between 30-40,000 years ago on the basis of evidence from Lake 
Woods. Bowler (1982:42) has suggested that at this time the arid belt may have disappeared 
completely. According to Hughes (1983) the wetter conditions prior to 18,000 years ago 
may reflect a period of higher absolute rainfall than today. 

2.3.2. 20,000 - 16,000 years BP 
Data from Lake Woods, Gregory Lakes and the Fitzroy River Basin suggests that 

during the period 20-16,000 years ago, the study area would have experienced a far more 
arid and continental climate than today (Bowler et al. 1976:368, Bowler 1988:43-44; 
Kershaw 1995). The presence of littoral mollusc shells from 132m below sea level on the 
Sahul shelf edge indicates that at around 17,000 years BP essentially the whole shelf was 
exposed. A pedogenic origin for the skeletal calcarenites is indicative of a semi-arid climate 
with an estimated annual rainfall of 150-55mm, substantially lower than the present range of 
650-1500mm rainfall on the coast and over the Timor Sea (Van Andel et al. 1967:748). The 
present prevalent tropical cyclone activity of the Timor sea would be reduced by the 
probable ocean current variation in the region (Webster and Streten 1972:51). 

The Joseph Bonaparte Gulf would have been part of a large plain covered with low 
open woodland and the coastline would have been located just over 500km to the north 
(Figure 2.7.) (Bowler et al. 1976:360; Nix and Kalma 1972). Along this coastline were a 
string of islands, while the Bonaparte Depression was an enclosed lagoon or inland sea 
about 30m deep. From the continent all large rivers and many smaller ones drained into this 
water body (Van Andel et. a! 1967:745). 

2.3.3. 16,000 - 8,000 years BP 
Sea levels during this time were between 100-1 20m below the present level (Nix 

and Kalma 1972:85). Dry conditions intensified owing to the increasing evaporation 
demand associated with rapidly rising temperatures. Rainfall continued to be substantially 
lower than today, with annual precipitation on the shelf and drainage basins of rivers, less 
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than a half or third of today's (Allen and Barton n.d:7). Evidence from Lynch's Crater 

suggests that in northern Australia driest conditions occurred between c.15,000 and c.10,500 

years ago (Kershaw 1995:666). During this time regular seasonal run-off from rivers 

draining onto the shelf area from northern Australia would almost be eliminated. Van Andel 

and Veevers' (1967) data supports this notion. Their research indicates that the Bonaparte 

Embayment on the Sahul shelf was not subject to freshwater or brackish influences during 

this time (Nix and Kalma 1972:86). According to Nix and Kalma (1972:86) the more and 

adapted vegetation formations show a further shift northwards and eastwards, however the 

continental shelf and fringing areas remained as woodland or low open woodland, providing 

highly favourable resource zones for hunter-gatherers. At this time (c. 16,000 years ago) the 

vegetation in the study area would comprise more arid elements such as shrublands (Figure 

2.8). 

By 14,000 years ago shrublands had given way to woodlands and open forests, and 

isolated patches of monsoon rainforest expanded and sometimes coalesced (Allen and 

Barton n.d:9; Williams 1991:14). From 14,000 years BP to 8,000 years BP the sea level 

rose by approximately 25-45cm per year (Van Andel et al. 1967:752). Other studies have 

also suggested that sea levels rose rapidly during this period (Thom and Chappell 1977:283; 

Williams 1991:14). By 11,000 years ago the sea level was 50m below the present position 

(Allen and Barton n.d: 10). At this time a shallow shelf studded with islands existed offshore 

(Van Andel et al. 1967:752, Figure 2.9). Many of those islands were probably separated 

from the mainland rather abruptly according to Van Andel et al. (1967:753). The rapid rates 

of lateral migration of the shoreline must have stressed the coastal biota. Whether this 

imposed significantly different limitations on late Pleistocene human communities on the 

coastal fringe as compared with Holocene human activities is a matter for speculation 

(Thom and Chappell 1977:283). 

2.3.4. 8,000 years BP to the present 

By this time mean air temperatures and precipitation were considerably higher with 

evaporation rates similar to the present (Nix and Kalma 1972:86). Rivers in northern 

Australia would have had a more sustained dry season flow and gallery forests had 

expanded. Arid-adapted vegetation elements would have retreated southwards and inland 

(Nix and Kalma 1972:870) (Figure 2.10). 

Based on a study of clay pans around Kununurra, Burville (1944 in Lees 1985) has 

suggested that until the late Holocene, the Ord River was a tributary of the Victoria River 

(Figure 2.11). Further investigations in 1981 by Geopeko (Lees 1985) tend to confirm this 

hypothesis. Coring and shallow seismic work across a section of tidal flat to the northwest 
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of Legune Homestead revealed a distinct lower course of the Ord River which opens out 
towards the present mouth of the Victoria River (Lees 1985:32). Hence both rivers exited 
to the southeast of the Joseph Bonaparte Gulf, until the Ord changed to its present day 
course. This confluence of estuaries created the major prograding deltaic environment 
which occurs in this area today (Lees 1985:32). 

The results of Lees' (1985) research indicates that as the seas approached their 
present position, the southern coastline of the Joseph Bonaparte Gulf initially consisted of 
open sand with limited foredune ridge development. Once the fine sediments began to 
bypass the river mouths the southern coast of the Gulf saw extensive mangrove development 
between 7,500 and 5,500 years BP (Figure 2.12) (Lees 1985:38; Woodroffe et al. 1985:112). 
Approximately 5,000 years ago the mangrove stands were replaced by bare mud-cracked 
tidal flats (Figure 2.13) (Thom et al. 1975) Progradation continued until about 2,400-2,000 
years ago, at which times cheniers developed. Following this period of chenier building, 
coastal progadation continued with the progradation of up to 700m of mudflats, modern 
sandy beaches and foredunes (Lees 1985:3 8). 

The work of Cundy (1990) and Lees et al. (1992) also suggests that there was 
considerable climatic variability in the study region during the last 5,000 years. The 
presence of fresh water sponge spicules and large phytolith bodies from the Unit II 
sediments of Ingaladdi indicates a period of considerably wetter local conditions between 4-
3,000 years ago (Cundy 1990:106). 

Lees et al. (1992) obtained 12 thermoluminescence dates from the Cape St Lambert 
dunefield, near the mouth of the Berkley River in the western part of the study area. The 

oldest dunes date to around 5,000 years BP and appear to have been completely reworked by 

rising sea levels. Two sequences of younger dunes date to about 3,000 years ago and 1,600 
years ago respectively. The current active dunes appear to have been initiated sometime 
within the last 1,000 years. The dune activity over the last 3,000 years is argued by Lees et 
al. (1992:137-138) to result from a period of increased climatic variability, specifically short 
periods of decreased wet season rainfall. The two late Holocene dune transgressions appear 
to be synchronous with the progradation of fine sandy cheniers which formed rapidly over a 

800 year period from 2,020 years BP to 1,210 years BP on the southern shore of the Joseph 
Bonaparte Gulf which also suggests that the dune activity resulted from increased climatic 

variability (Lees etal. 1992:138). 
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Recent palaeoecological work has been undertaken by Head in the north of the study 

area. Pollen cores taken from Cooramau and Green swamps, and Maralam billabong on 

Legune station date to about 2,100 years BP; 1,000 years BP and 310 years BP respectively. 

Preliminary analysis of these results suggest that in these basins water levels may have 

fluctuated regularly, presumably on a seasonal basis (Head and Fullagar 1992). However, as 

noted above, research by Lees et al. (1992) at the Cape St Lambert dunefield and the 

Berkely River mouth on the western side of the Gulf suggests increasing climatic variability 

as main cause for three periods of dune instability over the last 3,000 years: at 3,000 years 

BP; 1,600 years BP and within the last 1000 years. Head and Fullagar (1992) have argued 

that while at first glance there is an apparent contradiction between Lees' research 

suggesting increasing climatic variability involving short and periods, and their evidence 

suggesting less fluctuation in water levels, there are several possible explanations for this 

disparity. These explanations revolve around differences concerning processes operating in 

coastal and fluvial systems and sampling problems (Head and Fullagar 1992). 

2.4. Recent environmental changes 

In addition to those large scale environmental changes described above, there are 

smaller scale changes that have occurred since European settlement. As discussed below 

these changes represent a cumulative trend towards a decline in floral and faunal diversity. 

Two events in particular have impacted the environment in the study region. The 

construction of the Ord Dam and Lake Argyle is recent and obvious. In contrast the 

introduction of cattle in the 1880s has had a more long term and subtle impact. 

2.4.1. Creation of the Ord Dam and Lake Argyle 

Development projects in the 1970s which led to the inundation of the Ord valley 

resulted in the total replacement of the existing terrestrial ecosystem by an aquatic one. 

Furthermore it has substantially modified the hydrology of the river. Prior to construction of 

the Ord Dam, flood waters gradually receded during the dry season to form a chain of pools 

along the river bed which varied from a few tens of metres to several kilometres in length 

(Meagher and Le Provst 1980 vol 2:80, 24), and which were an important part of hunter-

gatherer land use (Dortch 1977a). Today however, a vast lake covers the Ord valley which 

did not exist prior to the 1970s and would not have been available for hunter-gatherer 

exploitation. 

The construction of the Ord Dam also had a significant impact upon the native flora 

and fauna. For example, while some species disappeared or declined in numbers, others 

such as birds have increased in this area, attracted by the large body of water. Several 

species of birds have also become more abundant around Kununurra as a result of both 
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agricultural activities and increased availability of water in this area (Meagher and Le Provst 

1980 vol 2:50). The presence of the dam has blocked access of several fish species to the 

upper reaches of the Ord River. These species are either no longer found above the dam or 

exist as individuals who survived there before the dams were built (Meagher and Le Provst 

1980 vol 2:51). Thus any predictions based on the current environment concerning hunter-

gatherer land use in this area must note that both the nature of water sources and level of 

floral and faunal diversity has changed. 

2.4.2. Introduction of cattle and other livestock 

The first introduction of cattle (about 2,000) occurred in 1883 in the Victoria River 

District (Buchanan 1933). By the turn of the century cattle numbers in the East Kimberley 

surpassed 100,000 (Figure 2.14). At this time livestock were concentrated on the good 

grazing areas of the lowlands and inland plains on stations such as Victoria River Downs, 

Delamere, Ord River, Lissadell, Auvergne and Argyle (Chapter 4). 

By 1944 it was obvious that cattle had caused massive deterioration to river banks 

and both riverside and plains vegetation (Auty 1964). The removal of ground cover and 

edible shrubs and trees, resulted in a marked increase in runoff causing massive flooding of 

the river systems and destruction of associated habitats (Meagher and Le Provst 1980 vol 2 

:22, 79-80). 

It is widely recognised that consistent stocking of domestic and feral herbivores 

results in various degrees of vegetation denudation and accelerated soil erosion (e.g. Auty 

1964; Jenkins 1986; Report of Board on Inquiry 1979; Ridpath etal. 199 1:209; Table 2.5). 

Research into the impact of pastoralism upon the environment in Australia generally, has 

indicated that 70% of landscape degradation occurred within 20 years of initial pastoral 

settlement while 30% took place over the next 50-60 years (Noble and Tongway 1986:2 19). 

Within the study region the indirect impact of overgrazing in the past is obvious 

today. Along with widespread pasture degradation and soil erosion it appears that many 

plant foods now have a restricted distribution, and many formerly abundant native animals 

are now rare (Rose 1984, 1988; Scarlett n.d.). Some plant species recorded in the 1930s 

were either absent or in decline by the mid 1980s suggesting that the degradation of floral 

resources has become critical since the mid 1930s (Rose 1984:4, 1988:385). Roots, seeds 

and lilies were especially notable for their absence which Rose (1984:3-4) believed resulted 

from the introduction of fauna such as cattle, donkeys and camels. 
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Rose (1988:385) suggested that the fauna in the study region would show a similar 

pattern of diminution, particularly amongst the smaller marsupials such as possums, 

bandicoots and native cats. Surveys by Kitchener around the Ord River have confirmed this 

pattern. Kitchener (1978:216) argues that bandicoots are among the first mammals to 

disappear in the face of European settlement and farming and that the combination of 

intense overgrazing by stock and donkeys in recent years, together with the introduction of 

feral cats, has contributed to the loss of mammal species in the Ord River area. Feral 

mammals presently recorded from the region include cattle, horses, donkeys, camels, cats, 

and water buffalo (Kitchener 1978). The impact of some of these species on the 

environment is described in Table 2.5. 

This section indicates that within a hundred year period there were significant 

changes to the nature of water sources, geomorphological processes and floral and faunal 

diversity. It is likely that the effects of livestock introduction have been underestimated 

given that documentation of their impact did not occur until about 60-70 years after their 

arrival. By this time the landscape would already have been affected to an unknown extent. 

2.5. Human responses to changing environments 

The sections above described environmental changes which have occurred in the 

study region. In this section the human response to these changes is discussed. Hunter-

gatherer responses to changing climatic regimes may be reflected in changing settlement 

patterns. 

Bowler (1988:44-45) has speculated that human populations responded to the period 

of maximum aridity by retreating to arterial waterways on the better watered margins of the 

interior coupled with a movement to refuges and abandonment of many habitats. There is 

archaeological evidence from elsewhere in northern Australia that suggests that this 

appeared to be the case (e.g. Hiscock 1988a; Veth 1989, 1993). Much of the study area 

would have been risky to exploit in terms of water availability and abundance, and therefore 

I expect that sites dating to this time period would congregate around permanent water 

bodies. In contrast the more favourable climate of the Holocene is unlikely to have 

prohibited or constrained exploitation of the study area, and therefore areas which 

previously may not have been exploited because of the risk associated with them, could now 

be utilised. Accordingly I expect Holocene sites to have a much more widespread 

distribution across the study area compared to Pleistocene sites. 

At a finer level of resolution it appears that changes in the abundance and 

distribution of a wide range of flora and fauna have occurred in the region as a result of 
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European settlement and development. Aboriginal responses to this kind of resource stress 

may have included strategies which saw changes in mobility or diet. Chapter 5 presents 
evidence which suggests that both strategies may have been employed but that the preferred 

option was to focus on alternative resources such as European goods and cattle. 

2.6. Summary 

In this chapter 1 have attempted to describe the key environmental features of the 

region in terms of five landscape zones based on physiographic divisions. Each zone was 

described in terms of the resources likely to have been important to Aboriginal people in the 

past. 

Hunter-gatherer responses to a range of conditions were also hypothesised 

throughout this chapter and will be investigated later in this thesis. In the following chapter 

I describe the nature of archaeological research conducted in the region to date with 

particular reference to how such research has addressed settlement patterns and the 

methodological problems associated with these types of studies. 
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CHAPTER THREE 
THE NATURE OF PREVIOUS ARCHAEOLOGICAL 

RESEARCH IN THE 
ORB-VICTORIA RIVER REGION 



Despite the fact that 65 years have passed since the first archaeological research was 

undertaken in the study area, little is known about many aspects of the region's prehistory. 

This chapter presents an overview of the nature of archaeological investigations conducted 

in the study region to date, and demonstrates that there has been a distinct bias towards rock 

art and stone artefact studies. In contrast few taphonomic studies have been conducted in 

the region, and perhaps most surprisingly of all, little consideration has been given to 

settlement pattern studies or questions regarding prehistoric subsistence. As this thesis is 

concerned with settlement patterns and the methodology of settlement pattern analysis, 

relevant data regarding the spatial distribution of sites is presented. It is then appropriate to 

review how these studies have addressed the methodological issues described in Chapter 1. 

3.1. The nature ofprevious research in the region 

Table 3.1 summarises the timing, location and nature of previous archaeological 

research in the study region. When this data is examined several patterns emerge. The most 

marked feature of Table 3.1 is the apparent focus on two main areas of research: 

• identifying and describing variability in the region's rock art, particularly the distribution 

of various stylistic forms, techniques and motifs, and 

• identifying and describing variability in stone artefact assemblages, particularly the 

introduction of points and their relationship to blades. 

Debates concerning the antiquity, distribution and interpretation of various artistic styles 

and forms (e.g. David and Flood 1991, 1994; David et al. 1990a, 1992; Flood et al. 1992; 

Frost et al. 1992; Lewis 1984; Lewis and McCausland 1987; McNickle 1991; McNiven et 

al. 1992; Mulvaney 1992; Walsh 1988, 1991, 1994) contribute little or nothing to our 

understanding of prehistoric settlement patterns. Similarly discussions about the origins and 

antiquity of points and the relationship between points and blades (e.g. Attenbrow et al. 

1995; Clarkson 1994; Clarkson and David 1995; Cundy 1990; Dortch 1977a; Flood 1967, 

1970) generally do not shed light on the nature of prehistoric land use patterns. 

In the following sections I use the term "consultancies" to refer to those studies 

where the scope of the research is limited to certain aspects determined by external parties. 

In contrast the term "academic studies" refers to that research where the scope of the 

research is set by the researcher(s) themselves. Previous academic investigations have in 

general focussed on relatively small areas around Delamere, Willeroo, and Innesvale 
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stations, Keep River and the Ord Valley. It is clear that a substantial proportion of the 

previous studies in the region have aimed primarily at identif'ing and describing individual 

sites. Hence to date no systematic study has developed a regional framework in which to 

place the results of these investigations. 

In contrast to the sporadic nature of academic research in the region, the 1990s have 

seen a dramatic increase in the number of consultancies conducted in the area (e.g. Bowen 

1993; Fullager 1996; Gregory 1994a; 1995; Gregory and Guse 1995; Guse and Gregory 

1995; Kinhill 1992a, 1992b, 1994a, 1994b; Mitchell 1990, 1994a; Thorley 1991; Thorley 

and Warren 1991; Veth 1991; Yates and Pope 1991). This pattern may be linked to the 

inception of the Northern Territory Heritage Conservation Act in 1991. Used with care, 

data contained in consultancies may be used to 'flesh out' the region's prehistory. Powell 

and Rice (1981) for example, have demonstrated the utility of using contract surveys in 

regional research. By treating each survey as a sample unit within the wider region, and 

allowing for biases in the survey data, the synthesised results may then be used to answer 

regional research questions (Powell and Rice 1981). In the context of this study, consultancy 

reports for the region are an important part of previous research as these studies have 

focussed on documenting the spatial distribution of sites. Given that this thesis is concerned 

with the spatial patterning of sites, it is appropriate that the section below summarises the 

main results of both academic and consultancy studies to date which have considered this 

issue. 

3.2. Studies which have considered the spatial patterning of sites 

As indicated in Table 3.1 relatively few studies of an academic nature have 

considered spatial patterning of sites (e.g. Davidson 1935; Dortch 1977a; Lewis 1988; 

McNickle 1991; Mulvaney 1993). In contrast consultancy reports provide the most detailed 

site patterning data available the study region. As a result of these studies several patterns 

can be identified for the region. These are: 

the majority of archaeological sites are located in close proximity to water (Davidson 

1935:149-151; Dortch 1977a:107, 1977b:23; Gregory and Guse 1995:22; Guse and Gregory 

1995b:32; Hughes 1983b:12-13; Kinhill 1991:5-5, 1992b:5-2, 1994a; Mitchell 1990:26; 

Thorley and Warren 1991:33; Veth 1991:84). 

many sites are found near rock outcrops (Gregory and Guse 1995:22, 28; Guse and 

Gregory 1995b:32; Hughes 1983b:12-13; Kinhill 1993b:4-3, 1994a; Lewis 1988; Mulvaney 

1993). 
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sites are often located where two or more land features converge or where different 

habitats may be found in close proximity to each other (Dortch 1977a: 107; Gregory and 

Guse 1995:22; Guse and Gregory 1995b:32; Kinhill 1992b:5-2, 1994a). 

site frequency and structure varies between different land units (Bowen 1993:25-26; 

Kinhill 1991:5-5, 1992b:5-2; Thorley and Warren 1991:44; Veth 1991:84). 

These patterns suggest that in the study region site location, frequency and structure 

are linked to the nature of the physical landscape, in particular the distribution of key 

resources such as water and rock outcrops. However many of the studies listed above did 

not address all the methodological problems outlined in Chapter 1. It is possible that some 

of these patterns may be skewed by factors such as sample bias and site formation and 

disturbance processes, and therefore do not accurately reflect past hunter-gatherer use of the 

landscape. Thus is it necessary to determine the extent to which methodological problems 

have impacted on the results of previous studies before we can discuss how accurately these 

patterns represent prehistoric hunter-gatherer settlement in the region. 

3.3. How previous studies have addressed methodological problems 

In this section previous research in the region, particularly those studies which 

addressed the spatial distribution of sites is examined in terms of how the methodological 

problems were addressed, if at all, and how these problems may impact on the perceived site 

patterning. 

3.3.1. Sampling issues 

A marked feature apparent in Table 3.1. concerns coverage of the region by 

previous archaeological research. Figure 3.1 indicates that little concerted research effort 

has been expended towards studying the islands and coastal zones, in stark contrast to the 

lowlands, uplands and inland plains. This pattern most likely reflects both logistical 

difficulties in accessing the islands and coastal zone, together with the interests of various 

researchers. This bias is replicated by the consultancies. Figure 3.2 illustrates that while 

consultancies have been undertaken on the lowlands, uplands and inland plains, no such 

projects have been carried out on the islands or coast. Therefore it is likely that the regional 

distribution of sites results primarily from the intensity with which certain zones have been 

investigated, rather than hunter-gatherer land use patterns. This issue is examined in greater 

detail in Chapter 7. 
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It is also clear that the majority of previous research has been conducted within only 

one zone, thus our ability to discuss regional patterns in the archaeological record on the 

basis of these studies alone is limited. To attempt to do so may result in erroneous 

interpretations. For example, an archaeological survey which was largely restricted to the 

inland plains located 30 open artefact scatter/quarry sites but no "rock shelter art sites" 

(Veth 1991:101). On the basis of these results, Veth (1991:101) concluded that rock shelter 

sites were "largely unrepresentative of the majority of prehistoric land use that must have 

occurred in this inland portion of the Northern Territory". While Veth stated that such sites 

were "unrepresentative", the failure to locate any rock shelter sites has indicated that such 

sites may be rare, rather than unrepresentative. Data presented in Chapter 7 conclusively 

demonstrates that for the study region as a whole, rock shelters are the most frequently 

recorded site type and that they are neither rare, nor unrepresentative. The reason Veth 

(1991) did not locate any rock shelter sites can be linked to the size of the survey area and 

nature of the country it traversed. The survey area was limited to a narrow corridor 

straddling the Victoria Highway, which follows the flattest topography as possible, tending 

to run along valley flats and across the open plains rather than crossing ranges. Therefore it 

is not surprising that he did not locate any rock shelter sites, which are found primarily 

around the valley/escarpment margins well away from the highway. Subsequent surveys of 

the Victoria Highway have recognised that rock shelters are at least 200m from the highway 

and thus are not covered in most surveys (e.g. Kinhill 1992b:3-2). 

Even for those studies where the research covers more than one zone, there is little 

integration in terms of considering land use between zones. An exception is Dortch's 

(1977a) study which described preferred camp site location and seasonality of land use in 

the lowlands, uplands and inland plains. His interpretation of land use in the Ord Valley 

remains one of the most useful frameworks developed for that area to date. 

A number of studies which consider the spatial distribution of sites have focussed 

only on a certain site component. Note that throughout this thesis I shall use the term site 

"component(s)" rather than site "types" since most are not mutually exclusive. For example, 

the distribution of a particular form of stone arrangement (Plate 3.1) has been investigated 

by Lewis (1988), McNickle (1991) and Mulvaney (1993). The common feature of all these 

studies is that the stone arrangements are considered in isolation from other site 

components. Therefore while these studies document variability within a particular site 

component, they alone do not contribute to an overall understanding of the variation in 

hunter-gatherer land use strategies. 
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Another form of sample bias which is particularly important in terms of explicating 

regional settlement patterns, is that much of the academic research has focused on 

documenting, excavating and analysing sites in rock shelters (e.g. Attenbrow et al. 1995; 

Fullager et al. 1996; Stokes 1987; Pocock 1988; Bradshaw 1986; David et al. 1990a, 1990b, 

1994, 1995). Studies of this nature have often described variability between rock shelters, 

but less often have they examined variability between sites situated in different contexts. i.e. 

between rock shelters and open surface scatters. Because these studies have focused on 

sites from the one context, they have not been able to demonstrate convincingly that the 

patterns observed in rock shelter sites are not different from those in other contexts. 

Exceptions to this pattern include the work of Dortch (1977a) and Gregory (1991) who 

examined both open and rock shelter sites. 

Neither consultancy projects nor the majority of academic research comprehensively 

describes the regional archaeology in terms of site components and locations. In order to 

obtain the fullest, most accurate picture of settlement patterns in the study area it is 

necessary to examine a range of site components in different settings. Data presented above 

suggests that the distribution of sites across the landscape and frequency of site components 

recorded in the study area may be reflecting biases in the nature of previous archaeological 

work in the region, rather than land use patterns. This issue is examined in greater detail in 

Chapter 7. 

3.3.2. Environmental change 

Environmental change is not considered in the vast majority of previous studies 

undertaken in the region (see Table 3.1). Of those studies which do examine environmental 

change (e.g. Cundy 1990; Head and Fullager 1992; Pocock 1988) none address the spatial 

distribution of sites. For example while Head and Fullager (1992) present evidence for 

environmental change, the implications of these results for prehistoric land use patterns is 

not considered. Information presented in the previous chapter strongly suggests that during 

the last 5,000 years there was increasing climatic variability in the region. On the basis of 

an analysis of sediments and stone artefacts from Ingaladdi, Cundy (1990:107) has argued 

that there was increased use of the Ingaladdi area during and phases in the mid and late 

Holocene. However Cundy (1990) does not examine other sites in the area to determine if 

the patterns at Ingaladdi reflect a regional change in hunter-gatherer settlement patterns. 

Pocock (1988:63) stated that the nature of the faunal material recovered from the 

Miriwun deposit made it difficult to attempt an interpretation of environmental change. 
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However she did note that although Miriwun was occupied during the last glaciation, 

throughout the deposit aquatic species were well represented and she suggested that this 

indicated the presence of a fairly permanent body of water throughout the last 18,000 years 

(Pocock 1988:63). However Pocock (1988) did not discuss the implications of this 

suggestion for prehistoric land use in the area. Dortch (1977a: 111) made similar 

observations regarding the faunal assemblage from Miriwun and suggested that human 

subsistence in the area may not have changed substantially over the last 18,000 years. In 

another paper, Dortch (1977b:30) made a similar comment, stating that "...these data show 

that in this part of the Ord Valley occupation and subsistence patterns are likely to have 

been stable for a long time...". It is clear from these statements that Dortch (1977a, 1977b) 

argues for negligible changes in settlement patterns but in neither paper is there a discussion 

of environmental change within a broader regional context. Other studies (e.g. Veth 1989) 

have suggested on the basis of Dortch and Pocock's work that the Ord Valley may have 

been a refuge during the last glacial maxima; suggestions which have implications for 

settlement patterns in the wider region. 

From the review of previous research in the study region it is clear that the impact of 

environmental change upon prehistoric land use has been largely ignored. In the previous 

chapter I predicted that the distribution of Pleistocene and Holocene sites across the study 

region would be linked to changing land use patterns. The distribution and dating of these 

sites is considered in more detail below. 

3.3.3. Chronological control 

In Chapter 1 it was noted that a lack of adequate chronological control may be 

problematic in settlement pattern studies. Although addressing this issue in detail would 

constitute a thesis in itself, this section aims to determine what level of chronological 

control is possible for the study region. It examines how previous studies have addressed 

this problem and the nature of previously obtained age estimates for the study region, their 

locations and implications for human use of the landscape. 

The majority of previous studies have not addressed the "contemporaneity 

problem". Consultancy reports do not consider chronological control when describing site 

location patterns and very few research studies have attempted to define any form of 

chronological control other than radiocarbon or thermoluminescence dating of rock shelter 

sites at a broad level (e.g. David et al. 1995; Dortch and Roberts 1996; Fullager et al. 1996). 

I am aware of only two attempts at chronological resolution for open sites in the region. 

Thorley et al. (1994:65) stated that most of the surface sites utilised in their study were 
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situated on alluvial deposits which appeared to be of recent origin. The implicit assumption 

in this statement is that all the sites were broadly contemporaneous even though no attempt 

was made to demonstrate this. More convincing is Dortch's (1977b) efforts to assign a 

broad level of resolution to the artefacts deposited at the Stonewall Terrace site. He divided 

the stone artefact assemblage into two broad time periods using temporal markers such as 

points, artefact weathering, and the geomorphological context of artefacts. As a result the 

assemblage was divided into two parts: a late phase assemblage representing the last 3,000 

years or so and an early phase assemblage spanning the last 18,000 years. Dortch's (1977b) 

study demonstrates that it is possible to achieve some level of chronological control for open 

sites, even though the degree of resolution may be very broad. However even such a broad 

resolution provides scope for comparing changes in assemblage composition between the 

two groups. 

As indicated in Table 3.2, absolute age estimates have been obtained from 17 sites 

in the study area (Figure 3.3), all of which are located in rock shelters. According to Smith 

and Sharp (1993:48) three dates is the bare minimum required to establish a chronology for 

most sites. However as shown in Figure 3.4, many sites (n=8, 47.0%) have two or fewer 

dates while most (64.7%) have three or fewer dates. Therefore many sites have too few 

dates to permit either the establishment of fine-grained chronologies for site occupation or 

internal cross-checks for anomalies. 

It is therefore not surprising that dating anomalies are apparent for most dated sites 

in the region (Table 3.2) (e.g. Delamere 3, Garnawala 1, Ingaladdi, Jinmium, Martin's Gap, 

Mennge-ya, Miriwun, Monsmont, Yarar). Such anomalies may affect the level of 

chronological resolution available at these sites. The reasons for some of these anomalies 

becomes clear when the nature of the dates and methodology is considered. For example at 

several sites (e.g. Garnawala 1, Ingaladdi, Jinmium, Miriwun, Monsmont, Yarar) dates have 

been obtained from different spatial locations within the site. Therefore anomalies in the 

dates obtained may reflect different sedimentation rates in different parts of these sites (cf. 

Dortch and Roberts 1996:28; Fullager et al. 1996:766). Additionally some of the dates 

were obtained from very small samples which may be affecting the results. For example 

sample NZA 1624 from Mennge-ya comprised a tiny speck of charcoal which may not have 

been in situ (Attenbrow etal. 1995:110-111). 

Another pattern which may not be so readily apparent from Table 3.2. concerns the 

resolution of the dates. Not only are the vast majority of the absolute dates available for the 

38 



Holocene (Figure 3.5), thereby increasing the resolution for events occurring in this time 

period, but it also appears that the greater proportion of the deposits relate to the Holocene 

time period than to the Pleistocene (Figure 3.6). Additionally Figure 3.6 illustrates that at 

Garnawala 2 for example, a very small portion of the deposit lies between the 10,000 year 

old material and that which dates to the late Holocene. Clearly resolution for those events 

occurring during the Pleistocene and early Holocene is far coarser than for those events 

occurring during the mid-late Holocene. Therefore while we can only identify broad scale 

changes for the Pleistocene and early Holocene, it will be possible to examine relatively 

fine-grained changes in settlement during the last 5,000 years. 

It is also apparent from Table 3.2. that the majority of dated sites are located in the 

inland plains (Figure 3.7). Only three dated sites are known from the uplands while there 

are no dated sites in the island or coastal zones. However in spite of this apparent 

imbalance, it is possible to infer several things regarding occupation of the region. The data 

indicate that the lowlands appear to have been occupied since at least the mid-Holocene 

(Dortch 1977a; Flood 1970) and possibly for some time during the Pleistocene (Fullager et 

al. 1996). Although Fullager et al. (1996) have claimed that the Jinmium site was initially 

occupied about 176,000 years ago, they stated that these dates cannot be accepted 

unequivocally (Fullager et al. 1996:771). These dates have been recently revised by 

Spooner, who has estimated that human occupation of the site occurred no earlier than 

20,000 years BP (Leech 1997a, 1997b). Clearly this issue has yet to be resolved. Initial 

human occupation of the uplands and inland plains occurred during the Pleistocene, around 

20,000 years ago, and continued up to and during the contact period. (Clarkson and David 

1995; David et al. 1995; Dortch 1977a, Dortch and Roberts 1996; Loy et al. 1990). On this 

basis it is likely that initial habitation of the areas now found in the coasts and islands also 

occurred by about 20,000 years BP although as yet there is no data to confirm this. 

Table 3.2. indicates that the majority of dated sites are mid-late Holocene rather 

than Pleistocene in age. In the preceding chapter I stated that I expected that Holocene sites 

would be more widespread across the region than Pleistocene sites given that the climate 

during the Holocene would have been far more favourable for hunter-gatherers than during 

the last glacial maximum. Sites dating to the Pleistocene have been recorded in the inland 

plains, the uplands, and the lowlands although unequivocal evidence for Pleistocene 

occupation of the latter has yet to be presented. Thus while sites dating to the Holocene 

period are found across the lowlands, inland plains and uplands, the majority of the 

Pleistocene sites are confined to the inland plains. This pattern is not entirely inconsistent 
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with the expectations expressed in Chapter 2. One of the Pleistocene sites, Miriwun, is 

situated adjacent to the Ord River, which appears to have been a permanent source of water 

throughout the last glacial period (Pocock 1988:63). Monsmont occupies a similar position 

about 1.5km downstream from Miriwun (Dortch 1972:17). It is unknown if there are 

geologically permanent water sources in the vicinity of Laurie Creek/DMP6, Garnawala 2, 

Gordol-ya or Jinmium. During the mid-Holocene up to, and including the contact period, 

sites are more widely distributed across the study area occupying a greater range of 

environments. 

Previous research in the region has not investigated the apparent increase in site 

numbers after the mid-Holocene. Elsewhere in Australia, similar increases in site numbers 

have been noted and a number of possible explanations have been considered. These 

explanations include changes in population density, settlement patterns, site survival and 

research bias (Attenbrow 1982, 1987; Bird and Frankel 1991; Hughes and Lampert 1982; 

Ross 1981, 1985; Rowland 1989; Williams 1985, 1987, 1988). Figure 3.8 illustrates the 

total number of sites occupied at 1,000 year intervals for the last 30,000 years, together with 

the rate of site establishment, expressed as the number of sites occupied for the first time at 

each interval. In some instances the level of detail regarding chronology and stratigraphy 

available in the literature has not been sufficient to distinguish between periods of site 

abandonment and stratigraphic unconformities. Therefore these sites have not been counted 

as newly occupied. Figure 3.8 indicates that during the last 20,000 years the total number of 

sites occupied generally increases, and that there are intermittent periods where sites are 

occupied for the first time. The highest rates of new site occupation occur around 10,000 

years BP and during the last 6,000 years. For the latter it can be seen that there are two 

episodes of increased rates of site establishment; one between 3-4,000 years BP and one in 

the last 1,000 years. The decrease in site establishment between 1-3,000 years cannot be 

explained as a result of site preservation because the total number of sites occupied 

continues to increase at this time, suggesting that other factors such as demographic change 

or changes in settlement patterns are responsible for this pattern. 

In terms of chronological control this section has indicated a number of points 

important for the current study. Firstly, it is possible to obtain a broad level of resolution for 

undated open surface sites by examining the condition and types of artefacts and their 

depositional context. Secondly, although different levels of resolution are apparent at 

various excavated sites in the region, overall there is greater resolution for the Holocene, 

particularly the last 5,000 years, than for earlier time periods. Therefore in the current study 
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while it will be possible to identify relatively fine-grained changes over the last 5,000 years, 

only very broad scale changes will be able to be identified for earlier time periods. Our 

understanding of settlement patterns after the mid-Holocene will be far greater than for the 

early Holocene and Pleistocene. Finally there is an increase in site numbers and two periods 

of increased rates of site establishment during the last 6,000 years. While initial 

considerations suggest that this increase may result from demographic changes or changes in 

settlement patterns rather than site formation and disturbance processes, a detailed 

investigation of this issue will be required. 

3.3.4. Site formation and disturbance processes 

As indicated in Table 3.1. many previous studies in the region have not explicitly 

dealt with the impact of post-depositional disturbance processes upon the archaeological 

record. Although some of the earliest work in the region recognised that sites were subject 

to both natural and cultural disturbance processes (Davidson 1935:149-151), this issue has 

been largely ignored by subsequent research. The most detailed taphonomic studies to date 

have been carried out on faunal assemblages (e.g. Pocock 1988; Stokes 1987). 

Some studies recognise that taphonomic processes may introduce patterning in the 

archaeological record which might otherwise be interpreted as cultural phenomena. For 

example Mulvaney (1993:117) noted that processes of tree growth and decay may produce 

spatial configurations of stone similar to certain kinds of cultural stone arrangements in the 

region. Davidson (1935:149-151) observed that surface sites on the banks of permanent 

water sources were particularly susceptible to fluvial processes. However these studies 

generally do not explicitly describe either the characteristics of these patterns, quantify the 

impact of these processes, or examine the broader implications in terms of interpreting the 

archaeological record. 

Generally consultancy studies show a greater concern with the nature and impact of 

disturbance processes upon the archaeological record than those studies conducted as part of 

academic research. Both natural and cultural disturbance processes have impacted on sites 

in the region, particularly activities associated with road construction and fluvial processes. 

For example, Kinhill (1992a) noted that several open sites had been disturbed from highway 

construction to such an extent that the current artefact densities gave no indication of what 

the original densities would have been (Kinhill 1992a:26). At site AO, an open artefact 

scatter situated on sandy alluvial terraces adjacent to the East Baines River, Kinhill 

(1992a:33) noted that artefacts on intact and eroded surfaces exhibited different 
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characteristics. The density of artefacts on the eroded areas (4.1/rn2) was higher than on the 

intact area (0.14/rn2), and the average size of artefacts on the former area was smaller than 

on the latter area (Kinhill 1992a:33). Kinhill (1992:33) stated that such differences 

.reflect the fact that artefacts occur throughout the upper layer, not simply on its 

surface and that it is very much easier to detect very small artefacts on hard, eroded 

surfaces than on loose sandy surfaces. 

At another open site located between two tributaries of Sullivan's Creek, site BB, it was 

observed that gullying and ntis had deflated and dissected the site by up to im exposing the 

artefacts and probably relocating some of the artefacts from further upslope. As a result 

artefact densities were artificially high (Kinhill 1992a:21). Some notion of the extent to 

which open sites have been subject to post-depositional disturbance is available from other 

consulting reports. For example of the 94 sites tabled in Thonley and Warren's (1991) 

report, only 21.3% were situated on stable surfaces, the remainder being subject to gullying 

(12.8%) or wash (65.9%). Such data suggests that most open sites in the region are likely to 

have been impacted by fluviai processes. Therefore it will be necessary to undertake an 

investigation of the nature and impact of disturbance processes upon sites in the region prior 

to addressing questions regarding settlement patterns. 

3.3.5. Control over site function 

Previous research in the study region has identified site function through three 

principle means: the use of ethnographic and historic data to determine the function of sites 

and seasonatity of occupation (e.g. Crawford 1968; David et al. 1990a, 1994; Davidson 

1935; Dortch 1977a; Flood etal. 1992, Frost etal. 1992; Gregory 1991; Lewis 1988; Merlan 

1989; Mulvaney 1992, 1993), the contents of sites, particularly the nature of stone artefact 

and fauna! assemblages (e.g. Gregory 1991; Stokes 1987), and/or the location of the site 

with respect to resources such as permanent water sources or seasonal plant species (Dortch 

1977a). 

Both Lewis (1988) and Mulvaney (1993) have addressed the distribution and 

function of a particular stone arrangement thought to have been used as hawk hunting hides. 

Historic and ethnographic data features prominently in these papers as the only means of 

determining the function of these particular stone arrangements as there is no direct 

evidence present which would indicate their function. However while Mulvaney (1993:113) 

recognises that some of the historic accounts may be second hand with the authors never 

actually witnessing the use of these sites, Lewis (1988) makes no such acknowledgment. 
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Additionally Mulvaney (1993:117) notes that it is likely that some of the stone arrangements 

recorded as hawk hunting hides may be natural features. In contrast there is no recognition 

by Lewis (1988) of the difficulties in distinguishing between arrangements which are 

culturally derived and those that are natural phenomena. In other words Lewis' (1988) 

paper states that all arrangements of stone bearing similar configurations are hawk hunting 

hides because the ethnographic and historic data say this is the case, whereas Mulvaney 

(1993) notes that similar configurations may not be hides but natural features. Thus the use 

of ethnographic and historic information to the exclusion of other types of data and 

taphonomic considerations may lead to erroneous site identification and/or the exclusion of 

other avenues of potential explanation for the function of sites. 

Inherent in a number of previous studies is the assumption of cultural continuity 

between the ethnographic present and the past. For example it is clear that in many of the 

studies comprising the Lightning Brothers Project (e.g. Clarkson 1994, Clarkson and David 

1995; David et al. 1990a, 1990b, 1991a, 1991b, 1992, 1994; McNiven et al. 1992) there is 

the assumption that most, if not all, sites within current Wardamen country result from 

activities conducted by Wardamen people in the past. While this may be true for some 

sites, it may be misleading to assume such cultural continuity in a region that saw many 

changes in Aboriginal lives as a result of European contact (Chapters 4-5). In other words 

the social and economic structures documented today may not necessarily be the same as 

those that operated 200, 2,000 or 20,000 years ago in this area. This reiterates the point 

made in Chapter 1 regarding the disparity between the time scales of ethnographic 

observations and the archaeological record. The continuity assumption is all the more 

difficult to sustain in light of ethnographic research in the region which uniformly 

recognises and documents the changes in Aboriginal life styles that resulted from European 

settlement (Chapters 4-5). 

The example cited above highlights some of the points made in Chapter 1 

concerning the use of ethnography in archaeology generally. Particularly relevant are the 

comments by Stem (1980:20) regarding the use of analogies and fact that the present range 

of human adaptive systems (and by implication those recorded in the post-contact period) 

represent an unknown portion of the total range of behaviours that existed in the past. 

However the above example also demonstrates that the use of ethnographic and historic data 

may be a useful approach towards understanding the archaeological record. Clearly 

however, such data must be used with care and in such a manner that our interpretation of 

the archaeological record will not be closed to alternative explanations. 
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Site function has also been identified on the basis of the nature of faunal and stone 

artefact assemblages. For example using this kind of data, Stokes (1987:50) concluded that 

a number of shelters in the East Kimberley were occupied sporadically, primarily during the 

wet season. More specifically these sites appear to have been used mainly for stone 

working, most likely connected with the manufacture and maintenance of hunting 

equipment, together with occasional use of the sites to facilitate the procurement of food 

resources such as macropods, bandicoots, crocodile, fish, and magpie geese eggs (Stokes 

1987:52). In a similar manner, Gregory (1991) determined site function of three East 

Kimberley sites on the basis of the nature of the stone artefact assemblages, particularly the 

diversity of artefact types present, reduction stages present, and the presence and frequency 

of certain tool types such as grindstones, points, and scrapers. In contrast, consultancy 

studies have only addressed site function at a very broad level, primarily in terms of site 

components, i.e. stone quarry locations reflect use of the site as a quarry; a knapping floor 

indicates use of the site to undertake stone artefact manufacture and so on. 

Dortch (1977a:112) distinguished between sites which functioned as wet and dry 

season camps in the Ord valley according to the location of these sites with regard to 

permanent water sources. For example he has stated that the shelters on Djugarinyum Hill 

were probably occupied during the wet season because the steep hillside and summit were 

completely waterless in the dry season, whereas a shelter site near Thompson Spring was 

possibly occupied in the dry season given the close proximity of permanent water. He also 

suggested that large open sites adjacent to water sources, particularly those centred on large 

stands of pandanus, the fruit of which were eaten only in the dry season, were dry season 

occupation sites (Dortch 1977a:1 12-113). 

Determining seasonality of occupation is a difficult problem which has been 

discussed at length in the literature (see Monks 1981 for a review). In the study region 

various means have been employed in order to determine seasonality of site occupation such 

as use of ethnographic data, faunal analyses and presence/absence of certain artefact types 

(e.g. Dortch 1977a; Gregory 1991; Stokes 1987). However the key problem is that the 

absence of evidence for occupation at a certain time of year cannot be taken to indicate an 

absence of occupation at this time. Part of the problem may be that determining year round 

versus seasonal occupation is too fine-grained an event to be able to detect in the 

archaeological record. It may be that land use patterns should be examined at 'the next level 
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up', at a scale consistent with the degree of temporal resolution available for the regional 

archaeological record. 

3.4. Summary 

This chapter has indicated that the majority of previous work in the region has been 

directed towards addressing issues other than settlement patterns. As a result of those 

studies which did consider the spatial distribution of sites, a number of common patterns 

were apparent. For example most sites are located near water and site frequency and 

structure varies between different land units. However most of these studies did not address 

factors which may have impacted on the perceived patterning such as sampling bias, 

environmental change, site formation and disturbance processes. Additionally most studies 

have not addressed the "contemporaneity problem". A review of this issue indicated that for 

the study region only broad scale patterns are likely to be detected in the archaeological 

record during the early Holocene-Pleistocene periods although a finer level of resolution is 

available for the last 5,000 years. 

Three principal means were identified by which site function had been determined, 

the most common of these being the use of ethnographic and historic data. It was noted in 

Chapter 1 and above that while such data may be useful, care must be taken in the way in 

which such data are used. However most studies in the region have not adopted a critical 

approach towards this type of information. It is therefore appropriate that the following 

chapter presents a critical evaluation of ethnographic and historic sources for the period, 

prior to presenting data concerning settlement patterns in Chapter 5. 
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CHAPTER FOUR 
HISTORICAL SETTING AND 

CRITICAL ANALYSIS OF ETHNOGRAPHIC AND HISTORIC 
DATA 



In Chapter 1 it was noted that although ethnographic and historic information was 

frequently employed in settlement pattern studies it was rarely subject to critical evaluation. 

This was particularly evident in studies from northern Australia, including the study area 

where a review of previous research revealed that many studies assumed cultural continuity 

between the ethnographic present and the past, and that there was little or no source 

criticism of historic and ethnographic data. 

This chapter consists of two parts. The first part presents the historical background 

for the wider East Kimberley - Victoria River District. This information is necessary in the 

context of this thesis for two main reasons. Firstly, in order to critique historic and 

ethnographic sources it is necessary to place them within their proper historical perspective. 

Aboriginal - European relations are also described below as a means of identifying possible 

sources of bias within the historical record. Secondly, the historical data suggests a change 

in land use patterns may have occurred as a result of European contact and it is necessary to 

have an understanding of the historical processes which operated in the region in order to 

appreciate the full implications of European contact for the indigenous inhabitants. A model 

of post-contact settlement patterns is more fully developed and tested against the 

archaeological record in Chapters 5, 7 and 11. The second part of this chapter presents a 

critical evaluation of the different types of sources used in this study, and is undertaken as a 

necessary pre-requisite to utilising the data. Three types of sources are criticised: historic 

accounts, ethnographic information and oral histories. 

4.1. European exploration and settlement to 1961 

Following the example of Shaw (1979) and others I have divided the history of the 

region into a number of phases, broadly applicable to both the East Kimberley and the 

Victoria River District. These phases are: 

• Phase I: Exploration (1644-1879) 

• Phase II: Initial settlement (1880-1889) 

• Phase III: Consolidation of settlement (1900-1929) 

• Phase IV: "Quietning" (1930-1960) 

Such a division is convenient because it mirrors changes in European-Aboriginal relations 

which influences the nature of the source material. Furthermore many of these phrases and 

terms such as "quietning", "taming" and "settling down" are widely recognised by 

Aborigines and non-Aborigines familiar with the region. While this type of classification is 

an artificial construct, the widespread local recognition of these terms point to the main 

periods in the region's history which are distinctive from one another. 
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4.1.1. The exploration phase (1644-1879) 

Abel Tasman landed near the mouth of the Victoria River in 1644 but was 

discouraged from closer inspection of the adjacent country by the hostile nature of the 

Aborigines (Makin 1970:23; Lockwood 1968:3). Baudin's 1803 voyage resulted in his 

charting and naming the Joseph Bonaparte Gulf and Bonaparte Archipelago (Baudin 1974). 

He was followed by King in 1819 aboard the Mermaid who reached Queens Channel, but 

owing to the turbulent conditions in the Channel did not discover the Victoria River. 

Instead he travelled west and named the Cambridge Gulf (King 1827, 11:206). It was not 

until twenty years later in 1839, that the Victoria River was discovered and named by Stokes 

in the Beagle. They sailed upstream to Holdfast Reach and explored on foot as far as Bynoe 

Range (Stokes 1846). 

The second major expedition up the Victoria River occurred during 1855-56 and 

was led by A.C. and F.T. Gregory. They camped near Timber Creek and Augustus led a 

small party as far inland to Gregory's Salt Lake (Gregory and Gregory 1884). Despite 

generally favourable reports of the country from both Stokes and Gregory, it was not until 

Alexander Forrest's (1880) first inland expedition in 1879 eastward from King's Sound, 

during which he named the Ord River, that European settlement in the East Kimberley was 

seriously considered (Shaw 1979:262). 

4.1.2. The initial settlement phase (1880-1899) 

Initial European settlement of the region did not begin until 1883 when the 

Buchanans overlanded two thousand head of cattle from Queensland to stock Wave Hill 

(Buchanan 1933). During the next five years, other cattle stations including Victoria River 

Downs, Delamere Downs, Ord River and Lissadell were established (Figure 4.1). This 

period also saw additional regional expeditions such as Alexander Forrest's East Kimberley 

expedition, O'Donnell and Carr-Boyd's expedition, surveys of Ord River country by 

Johnson and Hardman, Carrington's survey of the Victoria River, and Osmond and 

Coghian's journey to the Cambridge Gulf (Holmes 1963:85-87; Parsons 1885). 

In order to service the short-lived gold mining boom at Halls Creek which 

commenced in the mid 1 880s and to provide an outlet for beef products from the growing 

cattle industry, Wyndham was founded as a port and administrative centre in 1886 (Kerr 

1967:345 in Shaw 1979:263; Kimberley Language Resource Centre 1996:xv). Additional 



pastoral properties were taken up in the later half of the 1880s such as Argyle, Rosewood, 

Auvergne, and Nicolson stations (Shaw 1983a:220-223). 

The 1880s saw the first official government concern for the welfare of the region's 

Aborigines. The WA. Government commenced an inquiry and subsequently established an 

Aboriginal Protection Board (Biskup 1973:20; Marchant 1981). By this time the S.A. 

Government had already come to the official conclusion that the Aborigines were "doomed 

to extinction", although they also had a system of Aboriginal Protectors by the 1880s. 

However in reality the Protectors were essentially bureaucrats with little or no interest in the 

well-being of Aborigines (Biskup 1973). 

The arrival of missionaries in the region did not occur until the late 1880s with the 

establishment of the Uni7a mission settlement on the Daly River. Prior to the turn of the 

century missionary settlements on the Daly and Forrest Rivers were short-lived (Green 

1988:13-14, 110; Pye 1976; Reid 1990:138; Richards 1985). Long-term occupation of 

region by missionaries did not occur until the first half of the twentieth century at Forrest 

River and Port Keats (Green 1988:110; Pye n.d). Within the study region missions were to 

become important contact points between Aborigines and Europeans, being areas where the 

Aboriginal population became highly concentrated (Markus 1990:69). The ability of the 

missions to attract large numbers of Aborigines depended mainly on their capacity to 

provide food and tobacco (Markus 1990:79). 

This initial period of settlement was characterised by "pacification by force" 

according to Biskup (1973:5), whereupon European settlers often mounted punitive 

expeditions culminating in the shooting and gaoling of Aboriginals for cattle spearing and 

less often, for killing Europeans (Biskup 1973:5). It is apparent that the settlers valued the 

lives of the cattle far more than the lives of the indigenous inhabitants (Shaw 1979:263). 

For example, Buchanan (1933:117) rationalised that 

..in those days there were no police within three hundred miles. Every man 

was his own policeman, and the letter of the law was often ignored in favour of 

summary justice ... Imprisonment for cattle killing was quite impractical; and if no 

punishment was inflicted it would have been impossible to settle the country. 

Furthermore, the loss of cattle by actual killing was trifling compared with making 

the cattle so wild... 
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Tension between the European and Aboriginal population at this time was 

unavoidable (Shaw 1979:264, 1983b:25; Biskup 1973:20). Durack once wryly commented 

that given their isolation the settlers could be picked off singly with little difficulty by 

determined Aboriginal "warriors". This was clearly an unpleasant thought uppermost in the 

minds of the settlers living not only on the stations, but also in the towns (Shaw 1983b:25). 

That the settlers believed in the notion of "survival of the fittest" is evident in much of the 

historical literature including official documents pertaining to this period and the actions of 

the settlers themselves. 

In some areas Aboriginal communities were virtually annihilated as the settlers 

opened up more and more country for pastoral purposes (Rose 1991:75-78; Shaw 1979:263, 

1986:36, 64, 83). This was exacerbated by sickness, alcohol, opium, venereal disease, 

malnutrition, infertility, infanticide and inter-tribal warfare (Rose 1991:113-14; Shaw 

1979:263). 

However Aboriginal societies in this region were highly militant, numerous and 

mounted resistance against European intrusion (e.g. Reid 1990:99-112; Shaw 1983b:10). 

During the colonial years Aboriginal society had its own underground and highly effective 

intelligence system according to Shaw (1979:264). This resistance took the form of raids on 

stations, cattle spearing and the physical retreat to less accessible locales such as the rugged 

sandstone country (Clement and Bridge 1991:xii; McGrath 1987:13-16; Richards 1982; 

Riddett 1990:66; Rose 1991; Scarlettn.d; Shaw 1983b:10). 

4.1.3. The consolidation of settlement phase (1900-1929) 

It took Europeans about 50 years to settle the region after 1883 and this "taming" 

and "settling down" did not occur uniformly across the study area. Different localities were 

settled by Europeans at different times so that "the overall pattern of conquest repeated itself 

on a local scale as much as in a regional context" (Shaw 1983b: 10). For example the coastal 

strip between Wyndham and the Keep River was settled 20 years after the central valleys of 

the Ord River (Shaw 1983b:10). 

The policy of mass arrests and gaoling of Aborigines for cattle-killing began to give 

way after the turn of the century to a "protectionist" approach which consisted of the 

establishment of Aboriginal "ration" or "feeding" stations and changing police policies. 

These policies were adopted with the view that Aborigines were well on the way to 

extinction (Elkin 1938:366; Marchant 1981). From February 1909, police were instructed to 
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arrest only the ringleaders of cattle-killing gangs and the practice of paying the police a 

daily allowance for each Aboriginal prisoner or witness was discontinued (Biskup 1973:99). 

The first of the government ration stations, Moola Bulla, was begun in 1910, 

followed by Violet Valley in 1911. Moola Bulla had a two fold aim: primarily to deter the 

Aborigines from killing cattle by feeding them at government expense, and secondly to 

"civilise" them. For a while it seems that the frequency of livestock killings was lowered 

and Europeans claimed a success for the ration station programme (Biskup 1973:99; 

Kimberley Language Resource Centre 1996:120). However Biskup (1973:99-101) has 

argued that Moola Bulla was run not in the interests of the local Aborigines but in the 

interests of the East Kimberley pastoralists. Many Aborigines on these stations died as a 

result of introduced diseases. Additionally grouping many people from different tribes 

together exacerbated inter-tribal hostilities and warfare (Shaw 1979:266). No ration depots 

were ever established in the Victoria River District and while the Humbert River Mudbara 

reserve had been declared in 1909, it was never used as such (Rose 199 1:132). 

A year after Moola Bulla was established, Mardoc reserve on the western shore of 

the Cambridge Gulf was gazetted. The purpose of this reserve was different to that of Moola 

Bulla; its aim being to preserve the Aborigines by letting them live in a traditional manner, 

protected from all European contact. However like the Mudbara reserve, Mardoc was never 

used for its original purpose. In 1922 a substantial part of Mardoc was thrown open for 

selection and allocated to returned servicemen after the Chief Protector failed to have the 

reserve permanently gazetted under the provisions of the Aboriginals Act (Biskup 1973:101-

104). Violet Valley was closed in 1940 and the government sold the station while Moola 

Bulla was sold to a Queensland pastoralist in 1955 (Biskup 1973:106). 

Despite the establishment of the ration depots the frequency of cattle killing 

gradually increased in the 1920s to the extent that in some districts pastoralists threatened to 

take the law into their own hands unless the government adopted measures to combat the 

problem. In 1926, exasperated by continuing stock losses and a lack of government action, 

some East Kimberley settlers did just that. On Nulla Nulla station in the Forrest River area a 

white man named Hayes had been speared to death in retaliation over his sexual abuse of an 

Aboriginal woman (Fitzgerald 1984; Green 1995; Shaw 1983b:9). Using the spearing of the 

pastoralist as an excuse, a group of civilians and police then killed two hordes of the 

Andedja tribe and burned the victims' bodies in what became known as the Forrest River 

Massacres (Biskup 1973:104; Fitzgerald 1984; Green 1995). 
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During the mid-1920s the East Kimberley was considered by the Government for 

more intensive settlement. In 1926 the North West Department proposed a programme of 

closer settlement in the Ningbing - Canton Hill Station area which included cotton 

cultivation (Shaw 1979:267). Later in 1939 there was also a proposed settlement scheme for 

European refugees; the East Kimberley in particular was mooted as the location for a new 

Jewish state (Steinburg 1940). However neither scheme came to fruition (Shaw 1979:267). 

Traditional Aboriginal social organisation underwent a series of changes during the 

thirty year period following the turn of the century. Around the Daly River Stanner (1933-

34) reported massive displacements of people from the south west hinterland to the small 

European missions at Port Keats and the Daly River. Many of the second generation 

Aborigines since European arrival moved eastward away from the Jasper Gorge and Wave 

Hill areas where conflict was high. According to Shaw (1979:265) accounts substantiated 

by Gadjerong, Miriwung, Guluwaring, Gidja (Lungga), Djamindjong and Yilngali men 

indicate that there was also movement towards the west, to the fertile river valleys of the 

East Kimberley where earlier settlers such as the Duracks had established oases of relative 

peace (see also Rowse 1987). It was during this period that the majority of Aboriginal 

people in the region went to live and work on the cattle stations, regularly if not 

permanently. Those that opted not to come into the stations stayed away in the ranges and 

were visited by family and friends during the 'holiday' or wet season, or by those seeking a 

temporary refuge from station life (Rose 1992:17). 

4.1.4. The "quietning" phase (1930-1960) 

The 1930s saw a flowering of academic endeavour in the East Kimberley - Victoria 

River District with visits made by anthropologists, linguists and other scholars such as Elkin 

(1933), Kaberry (1935a, 1935b, 1936, 1937, 1938, 1939), Stanner (1933, 1933-34, 1934, 

1936a, 1936b, 1937, 1979), Capell (1939, 1940), Lommel (1950, 1951) and Porteus (1931). 

By this time the government policy of segregating Aborigines and Europeans was coming 

under increasing criticism (Biskup 1973:105), and this period saw the adoption of an 

assimilation policy as an alternative to the protectionism that preceded it (Shaw 1979:268). 

Owing to World War II, fewer Europeans were available to work on the stations so 

Aboriginal stockmen increasingly bore the responsibility of caring for stock and droving 

them to the Wyndham meatworks. The result of this appears to have been an increase in 

Aboriginal morale. The war also spurred on government investigations into settling the 
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north more intensively; a result of a general concern for present and future defence and as a 

means of post-war reconstruction (Shaw 1979:268). During this time there was a resurgence 

of concern for Aboriginal welfare, at least at the official level with routine inspections of 

conditions on stations. Officials and pastoralists alike were alanned over the declining 

Aboriginal population. The Kununurra Research Station was established in 1945 and the 

decision to commence the first stage of the Ord River irrigation scheme was made in the 

1950s. The town of Kununurra was founded in 1961 (Shaw 1979:268). 

4.2. Historical summary 

The study area was one of the last regions of Australia to be settled by Europeans 

and the settlement process was characterised primarily by conflict between Aborigines and 

settlers. The historical overview presented here suggests that Aboriginal lifestyles 

underwent a series of changes as a result of the European settlement processes. These 

changes include population decline, changes in social organisation, mobility, diet and land 

use. The overview also provides a context in which to place the historic and ethnographic 

data. In the following section a critical evaluation of the historic and ethnographic sources 

for the region is undertaken. 

4.3. Critical analysis of the historic and ethnographic data 

Ethnohistoric information has long been recognised by archaeologists as a valuable 

source of data relating to Aboriginal lifeways during the contact period. However, there has 

been a tendency by archaeologists to treat the sources as being of equal value, with little 

rigorous analysis of the quality of the source material (Fowler 1985; Markus 1977:176). 

Notable exceptions include McBryde (1979), Godwin (1990), and more recently Mitchell 

(1994b) and Bowen (1996). These scholars have pointed to the need for a critical evaluation 

of the source material. Godwin (1990:54) in particular, has demonstrated how an 

"assessment of relative worth of various sources is a valuable aid in sorting out some of the 

apparent contradictions present in these sources", which in turn "allows us to critically 

examine the merits of various models and, where necessary, modify these or construct new 

ones" (Godwin 1990:54). This is particularly important in the context of this thesis. The 

evaluation of sources and understanding their biases is necessary given there is "no simple 

touchstone for truth in ethnohistory" (Trigger 1982:13). It is also worth noting that 

ethnographic sources are rarely examined critically and oral histories do not appear to have 

been extensively utilised in these situations by archaeologists. 
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4.4. Approaches to utiising historic and ethnographic data 

A range of approaches have been adopted regarding the utilisation of ethnographic 

and historic data and each is discussed below. These include the "data quarry", 

"regional", "quant/Ication" and "critical" approaches (after Mitchell 1994b:75-77). 

4.4.1. The "data quarry" (after McBryde 1979:147) approach 

This approach is primarily descriptive and aims to collate information relating to 

Aboriginal life and material culture according to various research interests. However it does 

not provide a means of discriminating between those sources that are reliable and those that 

are not. According to McBryde (1979:140) when historical records are "mined as 

information quarries to provide basic material..." there is the danger that the records will be 

used with no source criticism, resulting in unreliable reconstructions built on selective 

evidence (McBryde 1979:144-5, 140). Godwin (1990:54) has also noted that the practice of 

ascribing sources equal value precludes resolving inconsistencies which may be present in 

the ethnohistorical record. For these reasons the data quarry approach was not used in the 

context of this thesis. 

4.4.2. The regional approach 

A number of scholars have argued that ethnohistorical data is best used to address 

questions at a large regional scale, rather than at a small-scale level (e.g. Gaughwin 

1988:254; Lawrence 1968:10). Lawrence (1968:10) believes this is the best option given 

that the fragmentary nature of data pertaining to certain groups precludes addressing 

questions at a local level, and that combining sources from a very large area is a more 

appropriate method. Mitchell (1994b:75) has noted that regional reconstructions will only 

be as valid as the quality of the ethnohistoric data employed. He argues that combining 

problematic ethnohistoric data sources "will only compound any errors rather than remove 

them" (Mitchell 1994b:75). McBryde (1979:147) argued that a rigorous and systematic 

study based on evidence relating to tribal, regional or thematic issues, using high levels of 

critical assessment and strict chronological and locational controls, may be a reasonable way 

in which ethnohistoric data may be used. These arguments put forward by Mitchell (1994b) 

and McBryde (1979) suggest that a critical evaluation of the database is required before 

utilising the sources in order to address regional issues. 

4.4.3. The quantification of historic and ethnographic data 

In this approach data from the sources is quantified in order to identify spatial and 

temporal patterns. For example, McBryde (1976) tabulated the historic data pertaining to 
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Aboriginal subsistence practices in the New England region in order to assess the relative 

importance of different food resources in the diet. She found that the results corresponded 
closely to the archaeological evidence for subsistence patterns in the same region. The 
danger of this approach is that good sources may be ignored simply because there is no other 

reference to substantiate an observation (Godwin 1990:65). Godwin (1990:65) illustrates 
this point with the following example: Ten sources describe large scale cannibalism and 
infanticide while only one states that such practices were not widespread. The ten 
references however, come from people known for their hostile attitudes to Aborigines while 
the other source comes from an individual known to have lived with Aborigines. 

This approach may be useful as long as a number of criteria can be fulfilled. In order 

to achieve valid results from such an analysis it is important that the sources are of equal 

historical value (McBryde 1976:62). Where possible all the sources used in this manner 

should be primary sources recording actual events (McBryde 1976). If a source can not be 
regarded as reliable it should be excluded from any quantitative analysis. Thus a critical 
approach is required before the data can be quantified. 

4.4.4. The critical approach 

None of the approaches described above provide a means of discriminating between 

reliable and unreliable sources. In the case of the regional and quantification approaches, 

both McBryde (1979) and Mitchell (1994b) have recommended that the sources are 
critically appraised before adopting either of these methods. Clearly the first step in the use 

of this type of data is to understand the nature of the sources themselves. 

The critical assessment of individual sources is an approach that has been 
recognised by a number of researchers (Bowen 1996; Corns 1968; Godwin 1990; Mitchell 

1994b). This approach involves the critical evaluation of each source, noting the author's 

personal qualities, objectivity, and capacity to observe Aborigines, together with the internal 
consistency of the documents themselves (McBryde 1979:142). Bowen (1996), Godwin 

(1990) and Mitchell (1994b) have used such an approach to assess the reliability of various 
sources pertaining to the East Alligator River, New England Tablelands and Cobourg 
Peninsula respectively. By following this method, relatively poor quality sources do not 
have to be excluded entirely, but may be used selectively, depending on the context of the 
observations and their consistency with other, more reliable sources (Godwin 1990:65-66; 

Mitchell 1994b:77). 
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4.5. Critical evaluation methodology 

In this section I describe the methodology adopted in order to critically evaluate 

historic and ethnographic sources for the study area. The methodology selected was 

specifically designed to address potential sources of bias in the records, and therefore a 

range of information relevant to the quality of each source was collected and evaluated. 

This information included the title, author and year of publication. The character of 

the source was then examined to determine whether it consisted of first hand accounts, 

secondary sources, edited information or a combination of these. Reading through the 

account it was noted if the source was internally consistent and whether it was consistent 

with other sources for the region. Wherever possible the length of time between the 

observations and creation of a permanent documentary record was determined. It is 

important to note this information for the purposes of critical evaluation because the longer 

the time lapse, the greater the probability of inaccuracies, bias and second hand observations 

being incorporated into the document (Godwin 1990:63). 

Each observer's and author's age, occupation, experience and activities at the time 

of the observations were recorded along with the length of their stay in the study area, and 

their attitude to Aborigines. Biographical dictionaries were invaluable sources of 

background information in this respect. It was necessary to record this data because the 

value of the information contained within these sources varies with the amount of time spent 

in the area, together with the credentials and experience of the writer. To some extent this is 

applicable to ethnographic as well as historic data given that some anthropologists spent 

longer periods of time in the region than others. As McBryde (1979:140) has pointed out, 

many descriptions of Aboriginal culture were commonly incidental to the recording of other 

information. In other words, some sources were never intended to be balanced, scientific 

accounts of Aboriginal lifestyles. In some instances it was difficult to separate local folk 

stories and myths from the actual experiences of the writer. For some sources such as Hill 

(1951), it was difficult to ascertain which observations were first hand and which were those 

related by "old-timers" to Hill herself. 

Another potential source of bias lies in the opinions held by observers regarding 

Aborigines. Trigger (1982:1) notes that different generation have different opinions 

regarding social issues. Earlier in this chapter it was demonstrated that in the study area 

early beliefs held that the Aborigines were a race doomed to extinction. Such ideas 

influenced the writings about Aborigines and "why it was legitimate or inevitable that they 

55 



be displaced" (Simmons 1988:2). The nature of relations between the Aborigines and the 

settler is also very important. As Godwin (1990:63) states, "the worse the relations, the 

more likely the observation to be based on inference and supposition or second-hand 

knowledge". 

As discussed below the data pertaining to the study region is somewhat plagued by 

problems of perception, record, bias and personal interests. These include "coarse 

variations in accounts written from an overt standpoint, (such as missionary or official 

records), and the more subtle variations reflecting current attitudes or barely self-conscious 

bias" (McBryde 1979:142). 

The locality(s) to which the observations related were noted as were the year(s), 

season(s) and/or month(s). The coverage of various resource zones was listed to aid in 

model formulation of settlement patterns. Finally the source was then assessed as being 

either reliable, unreliable, or as containing information which could only be used selectively. 

4.6. Critical evaluation 

The nature of the historic and ethnographic database for each historical period is 

discussed below. Note that certain sources pertain to more than one time period. Individual 

assessments of the major sources for each phase are available in Appendix 3. 

4.6.1. The exploration phase (1644-1879) 

The first explorers such as Tasman and Baudin merely observed the coasts so their 

accounts are of little value in the context of this thesis. King briefly examined the islands in 

Cambridge Gulf and the West Arm before sailing westward. Later explorers such as Stokes 

and Gregory travelled up the Victoria River in the hope of finding a route to the huge inland 

sea that was presumed to exist (Cumpston 1972). 

There are five main sources for this period. Table 4.1 presents data relevant to the 

nature of each source and kinds of information available within them, together with an 

evaluation of each source's reliability. There are three principal features of the source 

material for this time period. Firstly, all of the sources are first-hand (primary) accounts 

written in daily logs and journals. Secondly, all the observers were well educated, had 

travelled widely, and were experienced explorers and keen observers. Thirdly, all the 

observers held a passive attitude towards the Aborigines unless threatened; a pattern noted 

by other scholars. For example Clement (1988:1, 44) has argued that during the period 
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1819-1884 in the East Kimberley, the nature of European contact was sporadic and involved 

small groups of people with comparatively' little or no conflict. 

Each observer spent only a relatively small amount of time in the study area. King 

(1827), Stokes (1846) and Forrest (1880) all stayed in the area for no more than two months. 

Baines (1857), stationed at the Depot near Timber Creek while Gregory travelled inland, 

spent the longest time in the study area, a total of around nine months. Taken together, these 

sources cover nearly all months and seasons of the year. In terms of landscape coverage, the 

majority of these observations pertain to the inland plains. Only King (1827) and Stokes 

(1846) provide detailed data regarding Aborigines on the islands and coasts. Observations 

made by these sources concern demography, resource use, site components, material culture 

and technology. The main value of these sources is that these observations describe 

Aboriginal society before it was disrupted by pastoral development. All these sources are 

regarded as reliable. 

4.6.2. The initial settlement phase (1880-1899) 

Major sources for this period (Table 4.2) consist of explorer's journals, pastoral and 

police station log books, diaries and the recollections of stockmen and drovers. There is 

considerable variation in the reliability of major sources for this period. 

The explorer's (O'Donnell 1884; Pentecost 1882; Ricketson 1884-5; Stockdale 

1884-5, 1885-6) invariably spent a relatively short period of time in the area compared to 

settlers such as Durack (1959, 1983), Buchanan (1933) and Swan (1991). However the 

advantages of the explorers' accounts is that they are all primary sources describing events 

witnessed by the observers. Furthermore hostilities between explorers and Aborigines 

appears to have been minimal. As a group the explorers' accounts are regarded as some of 

the more reliable for this time period. 

The recollections and diaries of pastoral industry workers (e.g. Buchanan 1933; 

Burdett 1936; CRS 04; Durack 1959, 1983) form: a significant proportion of the historical 

record. It should be noted that only CRS 04 contains daily observations. The works by 

Durack (1959, 1983) and Buchanan (1933) contain first-hand observations but not all of 

these were made by the authors. Both Durack and Buchanan utilised information written in 

diaries by their forebears as well as their own personal observations. Apart from CRS 04 it 

appears that all these sources were written some time after the observations were made. The 

advantage of these records is that all the observers spent some time in the area (see Table 
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4.2) and had the opportunity to observe events that those people passing through such as 

explorers, may not have witnessed. However this period was a time of extreme tension and 

conflict in Aboriginal-European relations and the prevailing view was that they were 

doomed to extinction, an attitude evident in many of the sources. Generally these sources 

have been used selectively in this study. 

The third group of historic records for the period includes the log books kept by 

various police officers stationed at Gordon and Timber Creek police stations, and 

recollections of their experiences in the region (17302). Willshire (1896) is a contentious 

source and a detailed discussion and assessment of this observer is available in Appendix 3. 

With regard to this time period, some of these sources must be regarded as the least reliable 

of all sources for the region. All of the police experienced hostile encounters as a matter of 

course while carrying out their duties. What varies between sources is the enthusiasm to 

which the law was upheld with respect to Aboriginal transgressions. Lucanus (1991) must 

be regarded as the most unreliable source of all as it appears he "specialised" in 

participating in punitive raids after Aboriginal murderers and cattle killers. In contrast a 

number of other police officers in the region at this time attempted friendly overtures 

towards the Aborigines. Many police spent several years in the area, travelled widely 

throughout the region, and encountered many different Aboriginal groups in a range of 

environments. These sources are used judiciously in the context of this study. 

Minor sources for the period includes observations made by Aboriginal Inspectors 

and Protectors (e.g. Marsden 1897), travellers passing through the district (Clune 1942; 

Searcy 1909; Tenison-Wood 1887), explorers who made few observations regarding 

Aborigines (Dahl 1927; Hardman 1885; Saunders 1991), the recollections and letters of 

stockmen and miners (Lamond 1986; Layman 1991; Routeledge 1991; Wolfe 1991), and 

notes kept by missionaries (MacKillop 1893) and station managers (Crauford 1895). Austin 

(1992:64-67) and Biskup (1973) have discussed at length why observations made by 

Protectors and Inspectors should be used selectively, and as a result the selective use of 

these sources has been made in this thesis. 

4.6.3. The consolidation of settlement phase (1900-1929) 

Like Rose (1991) I had difficulty obtaining reliable, detailed information for this 

period, given what Rose (1991:21 after Durack 1959:301) has referred to as the "conspiracy 

of silence" regarding the treatment of Aborigines in the study area. Historic records and 

oral histories comprise the data types for this phase. Major sources for this period include 
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records from various exploring expeditions, recollections of stockmen and missionaries, pre-

professional ethnographic studies, oral histories and police station log books (Table 4.3). As 

with the preceding period there is great variation in terms of the reliability of these sources. 

The majority of these observations were made by people who remained in the area for 

relatively short periods of time. Again, as for the preceding period, the records kept by 

various explorers are on the whole, reliable despite the short time spent in the area. 

Hostilities between explorers and Aborigines appear to have been minimal. The pre-

professional ethnographic works by Basedow (1918, 1925) and Mathews (n.d., 1901) are 

also regarded as reliable given their positive attitude to Aborigines and keen observations. 

The comments made above regarding sources by pastoralists and police also applicable to 

this period and all are used judiciously. Although it is recognised that sources from 

missionaries frequently represents an overt standpoint, the book published by Gribble 

(1930) shortly after he left the Forrest River Mission, is regarded as reasonably reliable 

(Appendix 3). 

Oral histories are available for this period and have been recorded chiefly by Shaw 

and Rose (e.g. Shaw 1981, 1983a, 1986, 1992; Rose 1991). The value of these sources lies 

in the many first-hand observations and detailed descriptions of land use and subsistence not 

found in the historical records. Although these sources are subject to the pitfalls of memory 

and contain stories regarding activities by forebears which were not actually witnessed by 

the observer, by cross-checking the information and evaluating each source individually 

these records as group provided fairly reliable data. As Shaw (1985:78) has argued, while 

these accounts also contain speculation and opinion, they frequently deal with events 

described in the historical literature. Generally the data from these sources as a whole 

appeared reasonably reliable, however the selective use of some of material in these sources 

was taken as a precaution (Table 4.3). 

Minor sources for this period include Aboriginal Protector's reports (Princep 1903-

04), observations by travellers (Apsley n.d.; Dorney n.d.; Terry 1927), and letters left by 

short-term residents of the region (CRS Al 25/26433, CRS Al 26/2816). Riddett (1987:1) 

has noted that generally women have kept more finely detailed records than men who made 

brief, pithy diary entries. However historical records by women which describe Aboriginal 

activities are almost non-existent for the region; Durack, Dorney and Apsley are exceptions. 

The main problem with this data is the extent of the editorialising and the fact that much of 

this material makes only passing references to the Aborigines. For example Dorney (n.d.) 

only briefly mentions the Aborigines, focussing instead on describing the wildlife and 
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European people she encountered. Lady Aspley (n.d.) wrote more extensively but her view 

is marred by ethnocentric, disparaging comments. The main value of these passing snippets 

is that they provide a window into this period of changing Aboriginal-European relations by 

corroborating and complementing more detailed accounts. 

4.6.4. The quietning phase (1930-1960) 

Major sources for this period include observations by missionaries (Pye n.d., 1976), 

journalists (Idriess 1935, 1941), ethnographic observations (e.g. Falkenburg 1962; Kaberry 

1939; Stanner 1933-34), and oral histories (Table 4.4). The majority of these are regarded 

are reliable, although some are more useful in the context of this study than others. For 

example, Kaberry spent about 10 months in the field recording her observations and while 

she was primarily interested in the role of women in Aboriginal society, she also recorded a 

wealth of valuable data regarding land use and subsistence. In contrast Falkenburg who 

spent 6 months at the Port Keats mission, was primarily interested in social structures and 

made few observations regarding economic practices. The main advantage of all these 

sources is that they explicitly document some of the changes which occurred as a result of 

European settlement. The comments regarding oral histories for the preceding section are 

applicable here. The work of Pye (n.d., 1976) has been discussed elsewhere (Appendix 3) 

and is regarded as reliable. Idriess's accounts were used selectively because his books are 

filled with cultural stereotypes and romanticism (Appendix 3) (Shaw 1990:223). 

Minor sources consist of missionary records (CRS Fl 38/533), letters (CRS Fl 

1948/2; NTRS 339), observations by government officials (CRS Fl 51/639), pastoral 

industry workers (Bingle 1986), police records and recollections (Birt n.d; Morey 1977-78), 

and recollections by long term residents such as Ronan (1963, 1964, 1966). All these 

sources were used selectively. 

4.7. Summary 

For the study area it is clear that there is a large database of information pertaining 

to Aboriginal lifeways for the period of European contact. A critique of the sources 

indicates that they vary in their reliability and content relating to Aboriginal lifeways. It is 

apparent that for the study area not all sources offer the same potential for an analysis of 

settlement patterns. Nevertheless a large number of reliable and partly reliable sources have 

been identified for the region. In the following chapter ethnographic and historic data 

concerning group size and composition, site location, and resource use is presented for each 
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zone. This data is then used to construct a number of land use models from which 

predictions for the archaeological record are generated. 
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CHAPTER FIVE 
SETTLEMENT PATTERNS ACCORDING TO THE HISTORIC 

AND ETHNOGRAPHIC SOURCES AND 
PREDICTED ARCHAEOLOGICAL MANIFESTATIONS 



Having critically assessed the major historic and ethnographic sources for the study 

region in the previous chapter it is now possible to use this data in order to develop models 

of hunter-gatherer settlement patterns. The first part of this chapter presents data relevant to 

settlement patterns within each of the landscape zones identified in Chapter 2. In the second 

part of this chapter this data is used to generate a number of models and predictive 

statements which can be tested against the archaeological record. 

Ethnographic and historic sources can provide much information about the nature of 

Aboriginal settlement patterns during the post-contact period. However because these 

observations were made during a time of rapid change in Aboriginal society caused by 

European settlement, there is no guarantee that the observed behaviour reflects settlement 

patterns in the pre-contact period. Furthermore the ethnographic and historic record 

generally pertains to small, localised areas and short time periods. In contrast the 

archaeological record refers to a large area and vast time-scale. It is therefore necessary to 

test the validity of the ethnographic and historic models for time periods other than contact 

by reference to the archaeological data for the region. 

5.1. Spatial use of the landscape 

In this section spatial use of the landscape according to the ethnographic and 

historic sources are described for each zone. Data concerning group size and composition, 

site location and resource exploitation are presented. Further information relating to the 

exploitation, capture and preparation of floral and faunal resources as recorded historically 

and ethnographically is provided in Appendices 4 and 5. 

5.1.1. The islands 

Group size and composition 

While there are general reports describing observations of smoke and footprints on 

Lacrosse and Adolphus Islands (e.g. Broughton 1965:30; Conigrave 1938:42; Stockdale 

1885-86) few sources provided any quantitative data regarding Aboriginal group size and 

composition on the islands. Those sources which are available tend to suggest that islands 

in the region were exploited by small (i.e <10), single sex, or family groups (e.g. King 

1827:290). 

Site location 

Historical observations suggest that a range of island niches were exploited 

including shorelines and sandhills (King 1827:290; Stokes 1846:104; Stuart 1923:97), 
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mangroves (Broughton 1965:30), creeks and areas of woodland (Conigrave 1938:41, 42). 

The historical data indicates that campsites consisted primarily of some sort of fireplace and 

food remnants. 

in terms of accessing the islands Stockdale (1885-86) stated that he 

.saw nothing of either canoe or dug-out and I believe the natives must use 

dry logs of a kind of cork tree which is very common (and buoyant) about 

the Gulf, and sitting astride it guide it by means of their hands or a pole and 

go with the tide or current which in the Cambridge Gulf runs very fast and 

strong. 

However Stockdale then commented that given the evidence for Aboriginal visits to 

Adolphus and Lacrosse Islands either the "native [must] have some sort of canoe or 

else .... they are very superb swimmers" (Stockdale 1885-86). 

Stockdale's comments to the effect that Aborigines in the area lacked substantial 

forms of watercraft prior to the turn of the century is consistent with other observations 

made in the region. For example Stokes (1846:50) described the native rafts that he saw 

around Shoal Reach as consisting of nine poles lashed together. A raft was observed near a 

river on Ivanhoe station in the mid 1880s (Durack 1959:373), and on another occasion, 

Aborigines were seen swimming with the assistance of a log about a mile offshore in the 

Port Keats region (Durack 1983:429). Similarly, Dahl (1927:182) observed Aborigines 

crossing the Victoria River using logs, but saw no canoes while Conigrave (1938:98) once 

saw a group of men and women swim across the West Arm of the Cambridge Gulf. 

All observations pertaining to dug-out canoes in the study area date to the twentieth 

century (e.g. Durack 1983:429; Idriess 1935:114; Lavendar 1986:236) with one exception. 

Burdett (1936:142) recalled sitting in a dug-out canoe that was attacked by a crocodile on 

either the Ord or Black Elvira River in about 1885. However this particular reference must 

be regarded with scepticism in light of its reminiscent nature and other historical evidence 

which strongly suggests that dug-outs were not adopted in the region until sometime after 

1900AD. 

Resource exploitation 

It is apparent from the historical data that many of the islands in the study ,  area, 

particularly Lacrosse island, were visited in order to obtain turtles (King 1827:290; Lucanus 

1991:43; Stockdale 1885-86; Stokes 1846:28; Stuart 1923:92, 93, 97). One method of 
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capturing the turtles was to turn them on their backs when they came ashore. Although what 

Stuart saw was a demonstration for his benefit, an estimated 12'/2 tons of turtle were caught 

in the one evening using this method, the smallest weighing about 300 pounds (Stuart 

1923:94). 

In addition to turtles, the islands provided other food resources. For example 

Conigrave (1938:41) saw an old campsite on Adolphus Island situated under a boab tree 

nearby a creek composed of "heaps of mussel shells, boab nuts, wallaby bones and milling-

stones...". Fruits or seed pods were processed using milling stones or grindstones 

(Conigrave 1938:4 1; King 1827:313-14). Whether these stones were imported to the islands 

or otherwise is not known although as noted in Chapter 2, islands in the western half of the 

study region do contain outcrops of rock suitable for grinding activities. 

5.1.2. The coasts 

Group size and composition 

Compared to the islands, it appears that coastal areas may have been quite densely 

populated during the early years of European settlement in the region. Durack (1983 :220) 

claimed that around the shores of Cambridge Gulf there were thousands of Aborigines. 

While this may have been an exaggeration, it serves to emphasise that the Aborigines were 

present in substantial numbers. This point was also made by Gee (1906:11), who 

commented that the Aborigines seemed plentiful along the coastal strip between the Daly 

and Victoria Rivers and the adjacent hinterland. 

As for the islands there is little quantitative data concerning group size and 

structure. During the dry season group numbers and composition on the coast were variable, 

ranging from small family groups, to larger hunting and foraging parties. Conigrave 

(193 8:47, 90) saw a large camp of Aborigines close by the mangroves in Cambridge Gulf, 
and later watched about 20 men and women swim across the western side of the Gulf. Both 

Stuart (1923:110-111) and Gribble (1930:207) observed groups of women ranging in size 

from 6 to 20, foraging for various swamp and lagoon resources in the vicinity of the Forrest 

River Mission. 

More tentative indications of group size are available in the accounts of King and 

Ricketson. King noticed a campsite on the shores of Cambridge Gulf, consisting of 8 or 9 

cleared circular areas. In the centre of each were the ashes of a small fire close to which 

were some large flattened stones with smaller ones lying on top of them, which King 
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thought were probably used for seed-grinding or breaking shell-fish (King 1827:302). At 

Stockdale's initial landing place on the western side of Cambridge Gulf, four native huts or 

"break-winds" were seen on top of a hill (Ricketson 1884-1885). The coast was also 

apparently occupied by visiting groups of Aborigines from other areas. For example 

according to Fink et al. whenever any Aborigines came from other districts to Bradshaw's 

Run they often stayed along the coast (CRS Al 25/2643 3). 

Site location 

A range of habitats along the coast were exploited including shorelines and 

sandhills (Gee 1906:17; Searcy 1909:188-189; Stokes 1846:104), mangroves (Conigrave 

1938:47, 90; Idriess 1941:71, 88; Morey 1977-78:18; Searcy 1909:197), rocky points or 

headlands (Gee 1906:11, 22; Lavendar 1986:243), rocky outliers (ODonnell 1884:5), and 

lagoons and swamps (Gribble 1930:177; Stuart 1923:110-111). 

In coastal areas camps appear to have consisted of paperbark "humpies", together 

with fireplaces and food refuse and were most commonly situated on beaches or shorelines 

(Basedow 1925:103-4; Gee 1906:17; Shaw 1981:61). Conigrave (1938:61) encountered a 

deserted camp around the mouth of the Durack River and believed it was an annual camp 

used when the marsh dried up after the wet season. 

Resource exploitation 

Historic data indicates that both marine and terrestrial faunal resources such as 

turtles (Gee 1906:11; Stokes 1846:104), fish (Gee 1906:11; Idriess 1941:88; Parsons 

1885:2), cockle shells (Gee 1906:11; Idriess 1941:88), flying foxes, crabs (Idriess 1935:178, 

1941:88), crocodiles and crocodile eggs (Gribble 1930:179) were exploited in coastal areas. 

For example on the low sandhills fronting mangrove flats at Turtle Point, Stokes (1846:104) 

observed great numbers of dead turtles. Some were lying on their stomachs, uninjured, 

though others were "turned over and shewed other signs of visits from the natives" (Stokes 

1846:104). 

Oral history sources indicate that a wide range of resources were obtained in this 

zone throughout the year. Blue-tongue lizards were found on the coastal flats and swamps, 

while the sea provided marine turtles, crayfish, dugong, stingray and pelicans. Echidna, 

turtle eggs, flying foxes, cranes and black divers were also captured in this area (Shaw 

1981:32-33). The coastal billabongs attracted a range of bird life including burdekin and 
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mountain ducks and "black swans" (Shaw 1981:66-7) while the marsh country was plentiful 
in goanna (Shaw 1992:30). 

Fish were caught by hand, or by using fish-spears or fish traps. Coghlan saw four or 
five fish traps in Cambridge Gulf (Parsons 1885:2). Details concerning the morphology of 
fish traps in the area is available in Gee's diary. He described a fish trap they encountered 
near a small rocky point at Cape Ford as 

.a native place for catching fish; across a corner of beach and rocks was built in a 
wavy line a wall of loose stones, about three chains long, with an average height of 

about two and a half feet (Gee 1906:11). 

At Fossil Head a group of Aborigines assisted Gee's party in obtaining a small supply of 
mullet from the tidal pools, and Gee (1906:22) commented that they were "remarkably smart 

at catching fish by hand". Lavendar (1986:236) saw fish-spears consisting of 1-4 pieces of 
pointed fencing wire on the end of a 9 foot shaft. 

In terms of floral resources the Aborigines of Cambridge Gulf were apparently 

very fond of and eat largely of the lotus, a big water lily, the roots, seeds and the 
lower portion of the stalk are all good eating.....having a nutty flavour (Stockdale 
n.d.a) 

Similarly Gribble (1930:177) stated that during his tenure at the Forrest River Mission, 
lagoon resources such as lilies supplied most of the dietary needs of the local Aborigines. 
Other coastal floral resources referred to in the literature include palm nuts (Gee 1906:17), 
grass seeds (Gribble 1930:179), long yams (Shaw 1981:32) and mangroves (Morey 1977-
78:18; Shaw 1981:34-5). 

5.1.3. The lowlands 

Group size and composition 

There are a number of references to sighting smoke and/or footprints on the 

lowlands (e.g. Conigrave 1938:37, 46; Durack 1959:268; Gee 1906:15) but little quantitative 
information concerning Aboriginal demography. What data is available suggests that group 
size was variable, although the majority of observations describe small groups. For example 
in the mid 1 890s six Aboriginal men were caught with fresh beef on Ivanhoe station (Durack 
1959:373). While exploring the lowlands inland from Cape Dombey and Hyland Bay, Gee 
(1906:11, 15, 22) and his party encountered groups of people ranging in size from three to 
thirteen or more which were variously composed of small family groups, and groups of 
women and children. 
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Larger groups congregated around the missions and some of the early settlements. 

For example in the early 1930s up to 200 Aborigines lived permanently in or around the 

Daly River settlement (Stanner 1933-34:382). At night each group of families camped in a 

circle about fifteen feet in diameter, each family separated from the next by a fire (Stanner 

1933-34:393). At times these family groups acted as a unit in hunting and fishing and 

appear to have always moved camp as a unit when following food sources. Up to five 

neighbouring family groups often participated in co-operative fishing and hunting and 

patterns of behaviour associated with these activities were highly organised according to 

Stanner (1933-34:18). 

Site location 

A range of environmental niches were exploited including swamps and lagoons, 

grassy plains, and woodland areas (Conigrave 1938:37; Gee 1906:15; MacKillop 1893). At 

the time Stanner conducted his fieldwork in the early 1930s, the remnants of about a dozen 

tribes were residing more or less permanently on the alluvial flats between the middle and 

lower reaches of the Daly River. Not all of these tribes traditionally occupied this region; 

some had drifted to it since the 1890s (Stanner 1933-34:3 80). 

Stanner observed that the dichotomy between the wet and dry seasons was reflected 

in Aboriginal social life. For example nearly all ceremonial activity was confined to the dry 

season. In the late dry season, when food was less plentiful and many of the water courses 

had dried up, the tribes focused on the permanent sources of food and water such as the 

deeper pools and the Daly River. During the wet season, two or three family groups would 

camp for several weeks in a location out of reach of the floodwaters but where food was 

abundant (Stanner 1933-34:385, 404). 

Resource exploitation 

Idriess (1935:38, 161, 215, 256) stated that the lowlands of Legune were known as 

"big yam country" and also supplied resources such as sugarbag, berries, lilies and "black 

grass" for manufacturing nets. The marshes and open country around the Moyle River 

supplied mussels, lily roots, turtles and water rats (Idriess 1935:256). Other resources 

obtained on the lowlands included geese and their eggs, "turkeys", crocodiles (Burdett 

1936:136-7, 140-142), emus (Shaw 1981:41) paperbark, lilies, pandanus nuts (Gee 1906:15; 

MacKillop 1893:262) and cattle (Durack 1959:373). 
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While traditional sources of food were still abundant some distance from the Daly 
River settlement, a general complaint by the local Aborigines in the 1930s   was that the plant 
and animal resources closer to the settlement were near depletion. This was generally held 
to be a result of the settlers' activities. However some distance from the settlement, river, 
billabongs and plains resources remained plentiful and varied including yams, lilies, roots, 
berries and fruit. Fish, turtles, snakes, water-fowls, kangaroos, wallabies and other 
marsupials, bandicoots and goannas were also prolific according to Stanner (1933-34:386). 
These resources were generally captured using firearms, although fish spears and shovel 
spears with bamboo-shafts and lanceolate blades constructed from iron "fence-droppers" or 
heavy gauge roofing, were sometimes used (Stanner 1979:75, 76). 

Those Aborigines that worked for the settlers on the Daly River peanut farms 
received a daily ration of European food with a small allowance of tobacco. A few articles 
of clothing and other daily commodities would be handed out annually if the farmer could 
afford to do so (Stanner 1979:78-9). By the 1930s European foods and articles had been 
integrated into the diet and material culture of many Aborigines on the lowlands. Stanner 
commented that his informants preferred to receive pipes, tobacco, matches, tea, sugar and 
flour as payment for their services, although items such as shirts, trousers, cloth, hats, 

handkerchiefs, fish-hooks and lines, and knives were occasionally demanded (Stanner 1933-
34:379). Bush foods were supplemented by a few mangoes, citrus fruits, pawpaws and 
coconuts from the Daly River settlement (Stanner 1933-34:3 86). 

5.1.4. The uplands 

Group size and composition 

In addition to numerous subjective references to footprints, sightings of smoke and 
"large groups" or "mobs" of Aborigines, there is substantial quantitative demographic data 
pertaining to the uplands (Table 5.1). Additionally, a number of sources make general 

comments regarding the consistency of group sizes that they encountered. For example 
Brockman and House saw several groups of no more than 70 or 80 individuals along the 
Pentecost-Chamberlain River valleys in 1901. They commented that the Aborigines were 
sparsely scattered and not as numerous as they had been led to expect (House in Brockman 
1902). During the early 1880s Durack often saw groups of Aborigines along the banks of the 
Ord, Durack and Pentecost Rivers in the dry season. These groups ranged in size from a 
dozen to over 100 people (e.g. Durack 1959:220, 224, 257, 267, 300, 330, 352). The police 
officers stationed at Gordon Creek and later at Timber Creek often observed groups of 
Aborigines both on top of the ranges and at the bottom of escarpments in both the wet and 

68 



dry seasons. The size of these groups ranged from a single man up to 100 individuals 

(F302; Willshire 1896). Rose (1984:6) was told by local Aborigines that small groups of 

people, mainly family groups, scattered themselves throughout the country occupying 

separate but not too distant camps often in rock shelters. 

Table 5.1. and Figure 5.1 indicate that while group size and composition in the 

uplands varied throughout the year, small groups were observed most frequently. Group size 

appears to fall into three main categories: small groups of less than 11 people, medium sized 

groups ranging from 15 to 43 people, and large groups of about 70 or more. The large and 

medium sized groups usually consisted of both sexes with children representing inter-tribal 

gatherings and/or several families camping together. The smaller groups tended to be 

single sex groups, or women and children, representing hunting and foraging parties. No 

clear patterns emerge regarding seasonal variation in group size (Table 5.2). 

Site location 

Upland niches utilised by Aborigines in the study region included range tops, caves 

and rock shelters; claypans, rivers, pools and gorges (Buchanan 1933:162; Birt n.d:16; 

Conigrave 1938:88; CRS Al 26/8126; Durack 1959:220, 257, 300-301, 357-8, 1983:194; 

F302; Gribble 1930:72-3; O'Donnell 1884:13; Pentecost 1882; Ricketson 1884-85; Rose 

1984:5; Scarlett n.d; Stockdale 1884-85; Stuart 1923:107-8; Swan 1991:102; Willshire 

1896:31-32, 49, 53, 55). Note that the majority of these observations took place in the dry 

season. This pattern probably reflects limited European mobility during the wet season 

when travel was highly restricted and subsequently opportunities to observe Aborigines 

were few. 

A number of sources contain detailed descriptions of the various camps they 

encountered and these are described more fully in Appendix 6 in order to illustrate the 

diversity of site components and locations observed within the uplands. Site components 

observed include open camp sites found under boab trees, adjacent to creeks, and in caves 

and rock shelters, "dinnercamps" (Stokes 1846), burial sites, various kinds of stone 

arrangements, and art sites (Table 5.3). While observations of burials and art sites were 

largely restricted to rock shelters, camps and "dinnercamps" were located in both rock 

shelters and open areas while stone arrangements were seen only in open settings. 

Ethnographic studies in and adjacent to the study region describe broadly similar 

patterns of land use. For example in the Purnulu area Scarlett (n.d:5) ascertained that wet 
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season camps were located in caves and shelters while dry season camps were situated at 

sources of permanent water. According to Scarlett (n.d) the location of these camps was 

related primarily to the availability of shelter, water, fish and game. The occurrence of 

particular plant foods was generally not a major consideration (Scarlett n.d:5). Rose 

(1984:6) was shown a number of small rock shelters also in the vicinity of Purnulu which 

were said by local Aborigines to have been occupied in the contact period. From these 

shelters people exploited the plains and gorges, focussing on terrestrial animals, fruits, 

vegetables and native honey (Rose 1984:6). Further to the north around the Blatchford 

Escarpment, Palmer and Williams (1990:11) noted that traditional seasonal movements in 

this area appear to have involved an upstream concentration during the wet season when 

caves and rock shelters were used for shelter, and a dispersion during the dry season 

downstream, to more intermittent waters. 

According to Rose (1984) camps at permanent waterholes consisted of open areas 

located above the flood level, where large numbers of people from different language groups 

gathered for ceremonial, social and exchange purposes. Rose (1984) was shown areas 

where 'boughs', 'kitchens' and 'camps' were located. Permanent water sources apparently 

supported a diverse and abundant range of both aquatic and terrestrial resources such as 

fish, crocodile, turtle, lilies, kangaroo, emu, fruits, vegetables and sugar bag (Rose 1984:6). 

Rose's informants stated that these sites were used mainly in the wet season, during the 

annual walkabouts. However Rose (1984:6-7) suggests this pattern of usage is a result of 

European settlement in the region and that in the pre-contact period these waterholes may 

have been used for large meetings during the early dry season when it was easier to travel, to 

camp without shelter, and to conduct ceremonies. 

Rose's Aboriginal informants had not personally used the range tops, but said that 

they were used both before, and during the early years of contact as refuges. Range tops 

were described by the informants as being well-watered and abundant in terrestrial game 

(Rose 1984:7). Rose has suggested that the resources on top of the ranges may not have been 

sufficient to support the numbers of people taking refuge there during the contact period 

given that people also came down onto the plains during this time. The need for 

communication between groups would also be an incentive to venture onto the plains (Rose 

1984:7). Similarly Olney (1989:19) has stated that Aboriginal groups moved to other places 

when local refuge areas became too crowded and resources subsequently depleted. 
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It is clear that during the contact period those groups who chose to remain in the 

bush for as long as possible, retreated to the comparative safety of rugged ranges and 

conducted their daily activities from these areas (Rose 1984:7; Scarlett n.d:5-6). According 

to the police officers stationed at Timber Creek, the "wild natives" inhabited the gorges and 

caves where it was impossible for the police to pursue them (F302). O'Keefe stated that one 

of these refuge areas was a large mountain close to the West Baines River, where it was 

impossible for men on horses to travel (F302). During the 1890s abandoned camps were 

often encountered in the sandstone ranges and ridges around Gordon Creek and the upper 

Wickham River during the dry season, often with the remains of cattle in them (17302; 

Willshire 1896). Apparently it was a common practice for the Aborigines to kill cattle down 

on the plains and then take the meat into the sandstone ranges to consume it (17302). 

Resource exploitation 

While a range of food resources are referred to in the literature, riverine resources 

such as fish, lilies, freshwater mussels and boabs are most frequently mentioned suggesting 

they were key staples. Ethnographic and historic data also indicates that cattle became 

increasingly important in the diet during the contact period. 

Within the uplands plant species utilised as food included acacia seeds, desert plum, 

bloodwood apple, konkerberry, desert banana, yams, boabs, Eugenia spp., cabbage palm, 

wild figs, grass seeds, lilies, nut-tree, and pandanus (Appendix 4). Animal foods consisted 

of fish such as barramundi, mullet, and freshwater perch; freshwater turtles, crocodiles, 

mussels, frogs, lizards, goannas, snakes, turkeys, flying-foxes, echidna, native cat, 

kangaroos, wallabies, hawks and cattle (Appendix 4). 

A detailed description of the methods of food gathering and preparation is provided 

in Appendix 5 so only a brief summary is provided here. Plant resources such as boabs, 

grass seeds, and nut-tree fruit were ground into a flour using millstones or grindstones 

(Conigrave 1938:98; Ricketson 1884-85; Stockdale 1884-85; Swan 1991:101). This flour 

was mixed with water to form a damper which was then cooked in ashes (Lavendar 

1986:338). On the basis of Scarlett's (n.d:7) study it seems that while root foods were 

primarily unavailable or unpalatable during the wet season, many species bearing edible 

fruits ripened and were important at this time. 

Large game such as kangaroos and wallabies were captured using spears during 

game drives in which the country was burnt (Conigrave 1938:82), or were ambushed from 
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hides situated near water sources (Ricketson 1884-85). There are many descriptions in the 

literature of the type of spears used. The heads are nearly always described as leaf-shaped 

and made of quartz, sandstone, glass or flint (e.g. Apsley n.d:106; Buchanan 1933:160; 

Burdett 1936:177; Gregory and Gregory 1884:157, 158; Lamond 1986:50; Stockdale 

n.d.a:27-29). Goannas and lizards appear to have been obtained by digging them out of their 

burrows (Lamond 1986:67). Given the apparent focus on fish as a food resource, it is not 

surprising that a range of fishing techniques were practiced in the region. Methods of 

obtaining fish included the use of stone fish traps (Baines 1857:7; Conigrave 1938:71; 

Ricketson 1884-85), the use of plant poisons (Brockman 1902; Broughton 1965:84; 
Conigrave 1938:71; Palmer and Williams 1990:28) fish drives using the "spinifex sausage" 

method (Conigrave 1938:61; Palmer and Williams 1990:23), use of fish-spears (Dahi 

1927:188; Durack 1959:220; Gregory and Gregory 1884:158) and fishing lines (Pentecost 

1882). 

Large game such as kangaroo, emu and cattle were cooked in earth ovens while 

smaller game such as lizards, birds and fish were often simply thrown onto the fire 

(Buchanan 1933; Conigrave 1938:83; Lavendar 1986:338; Ricketson 1884-85). Buchanan, 

for example, observed an Aboriginal camp in the bed of the Victoria River which contained 

large quantities of beef cooking in their ovens. The beef was prepared by throwing small 

pieces on top of the fire to cook. Large joints of beef were wrapped in paperbark and placed 

in a stone oven (made by lining a hole in the ground with red hot stones) and buried beneath 

a sand mound at least 60cm high (Buchanan 1933:159). 

5.1.5. The inland plains 

Group size and composition 

Little quantitative data is available regarding group size and composition apart from 

observations made by Forrest (1880) and Stockdale (1885-86). Forrest's (1880) party came 

upon about twenty Aborigines on the banks of the Negri River in July and later encountered 

a small group who came up to camp on the river bank but fled when they saw Forrest's 

party. On his second expedition in the region Stockdale (1885-86) saw eight men in July in 

the Bow-Wilson River area. 

Most historical accounts referring to the inland plains mention sighting Aborigines 

but provide no data for group sizes (e.g. CRS 04; Durack 1959:300, 334), other than 

describing the groups seen as "large" or "very numerous" (Durack 1983:194; Gregory and 
Gregory 1884:118; O'Donnell 1884:5,13; Stockdale 1885-86). Lamond (1986:55) estimated 
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that one camp on the edge of the plains must have been occupied by about 150 people on the 

basis of the number of tracks and camp fires present. This information provides some 

tentative support for the notion that during the dry season at least, the inland plains were 

occupied by relatively large groups of people. 

Site location 

Habitats occupied on the plains included large pools (Durack 1983:194; Forrest 

1880; Gregory and Gregory 1884:131), rock outcrops (Baines 1857:6; Gregory and Gregory 

1884:126), river and stream banks (Gregory and Gregory 1884:126; O'Donnell 1884:5). 

Areas of the open plains away from water sources were also occupied. For example in 1899 

McKay observed the ashes of campfires in many places along the black soil plains between 

Katherine and Willeroo (Clune 1942:158). There are also many sources which describe the 

inland plains as burnt, or in the process of being burnt by Aborigines (Durack 1983:121, 

276; F302; O'Donnell 1884:5; Stockdale 1885-86; Stokes 1846:77). 

On the basis of the ethnographic and historic data little is known of the types of 

settlements located on the inland plains. In December 1855, on a western tributary of the 

Victoria River, Baines (1857:6) observed a place where freshwater mussels had been 

obtained from the streams. He also noted a number of scarred trees which had been notched 

by climbers in search of bird nests or honey, and at several campsites in the area he saw 

holes in the ground which appeared to have to served as cooking places for kangaroos or 

emus (Baines 1857:6-7). In February 1856 Gregory's expedition came across a pooi and 

saw large quantities of mussel shell lying around campfires (Gregory and Gregory 

1884:13 1). Forrest's (1880) party located a fish trap on Stirling creek consisting of two 

dams at the bottom of a deep pool (Swan 1991:10). Buchanan (1933:161) describes cattle 

kill sites near the Victoria River from the 1 880s: one contained a bullock with seven or eight 

spears in it while three miles away he found another bullock, Aboriginal tracks and more 

broken spears. Lavendar (1986:309) observed that "mia-mias" were constructed by 

Aborigines camped at Pigeon Hole in 1914. 

A stone quarry was recorded by Baines on the extensive plains adjacent to a western 

branch of the Victoria River. Baines (1857:6) noted that agate and other rocks were plentiful 

on these plains and had been used by the Aborigines to manufacture vast numbers of spears 

and tomahawks. Similarly, on basaltic plains in the vicinity of Mount Sandford, Gregory 

came upon a type of sandstone and a white quartzite rock which had been frequently used by 

the Aborigines to make spearheads. During the day's journey he saw great quantities of 
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broken stones and imperfect spear heads lying on creek banks (Gregory and Gregory 

1884:126). 

Resource exploitation 

Ethnographic and historic data (Appendix 4) suggests that kangaroos, wallabies, 

goannas and cattle were key resources obtained from the inland plains (Baines 1857:6-7; 

CRS 04; P302; Idriess 1935:113, 159, 1941:36; Lavendar 1986:338). Other resources which 

appear to have been exploited in this zone include freshwater mussels, fish, geese, turkeys, 

snakes, lizards, possums and emus (Broughton 1965:83; Gregory and Gregory 1884:131; 

Idriess 1935:113, 159; Lavendar 1986:338). Various grass and shrub seeds were ground to a 

flour using small flat stones and baked in the ashes (Lavendar 1986:338). 

5.2. Other patterns of spatial land use 

In additions to the observations above, a number of sources (e.g. Kaberry 1935a, 

1939; Mathews 1901; Rose 1991; Shaw 1981) describe the interaction between different 

zones. These observations are described below. 

Group size and composition 

Data recorded by Rose for the uplands and inland plains of the Victoria River 

District, and by Kaberry for the coast, uplands and lowlands around the Forrest River 

Mission and East Kimberley, indicated that for much of the year people remained in small 

family groups (Rose 1991:8, Kaberry 1935a:411, 412). However Kaberry did observe that 

the group size and composition varied according to factors such as season, and availability 

of water and food. For example initiation ceremonies held in the wet season resulted in 

concentrations of up to 150 people or more in the one area with only a few old people left 

scattered about the country (Kaberry 193 8:269, 275-275). As a result the number of people 

in any one camp varied from 3 or 4, up to 200 individuals (Kaberry 1939:3 0). 

Site location 

Kaberry provides one of the most detailed descriptions of campsite location 

available for the study region. She described the typical base camp as a cleared area 

surrounded by a few trees. Except in the wet season when semi-circular structures were 

built, people slept in depressions of earth with a fire on each side of them. Each family had 
a separate hearth where food was prepared and eaten. The material culture of such a 

settlement generally consisted of a few spears, billies, shells which served as water 
containers and blankets (Kaberry 1935a:412, 1939:5). Kaberry also describes the location 
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of the typical camp within a broader ecological framework. Apparently the base camp was 

centrally located within a roughly circular area within which a pool or some other water 

source provided key resources such as water, fish, mussels and lilies. This circular area 

extended out for about 3.2-8km. About 3km from the camp was the men's gathering place, 

consisting of a cleared area where they conducted their secret life, while in another direction 

was an area set aside for women, or as Kaberry (1939:8) summarised: 

.a circle 6 miles in diameter over whose extent the daily activities are carried on 

and within which there are certain points where life is more ceremonial, more 

emotional and intense. 

Kaberry observed a distinct focus on pools and commented that this was not surprising 

given that pools provided not only food resources, but were also important spiritually 

(Kaberry 1936:393-4). The spacing of individual camps recorded by Kaberry is broadly 

similar to that reported by Shaw using oral history data. According to one man, groups 

camped about 15 or 16 miles apart, and if individual members grew tired of one another, 

they simply joined a neighbouring group (Shaw 1992:67). 

Kaberry noted that the main factors controlling mobility concerned the water and 

food supply, and it is clear that mobility varied seasonally. For example towards the end of 

the dry season when water was scarce it was necessary to shift camp frequently; on one 

occasion the Aborigines stayed by one pool for only two weeks before moving to another. 

In contrast the wet season abundance of food and water permitted large inter-tribal 

gatherings of 150 people or more to camp in the one place for two or three months (Kaberry 

1939:30, 1938:274-275). This pattern has also been recorded by Shaw (1986:118) who was 

told by one local Aborigine that once the wet season arrived they would stay in the one 

location. 

Shaw (1981:1) has commented that life in pre- and post-contact days appeared to 

have followed an ebb and flow pattern between the coast and its marshlands and the fertile 

river valleys of the hinterlands. According to Grant, the Gadjerong recognised three 

seasons; the dry season "nguag", the build-up "mowan" and the wet "maiyurr" and that they 

"lived one way in the dry .... and in other places in the wet" (Shaw 1981:61). In Grant's 

younger days they would camp on sandy ground in the river bed or near a spring, underneath 

good shady trees. In the early part of the wet season 

we slept out on the beach near the water, where we made mabaidjang shelters and 

when the rains became too heavy we moved inland to the hills and lived in the caves 

(Shaw 198 1:62-3). 
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In a similar vein, it appears that there was seasonal movement up and down the Ord River 

with people from the lower reaches of the river travelling upstream to attend ceremonies 

during the wet season although this is probably a post-contact phenomenon (Shaw 

1983a:95). 

Kaberry (1935a, 1938, 1939), Rose (1991, 1992) and Shaw (1983a, 1986) were all 

told by Aborigines in the region that the timing of ceremonies changed from the dry season 

to the wet season in order to accommodate those who had employment obligations on the 

pastoral stations. By the 1930s   the majority of Aborigines across the region were residing 

on stations regularly, if not permanently. For these people the wet season signalled a return 

to a pseudo-nomadic life as they were not employed on the stations during this time 

(Kaberry 1935a:410, 1938:269, 1939:11; Rose 1992:22, 1991:7-8; Shaw 1983a:95, 1986:39-

40, 107). As a result ceremonies were increasingly conducted during the wet season, rather 

than during the dry season as had been the case prior to this period. 

Resource exploitation 

Mathews made a number of observations regarding resource exploitation in the 

uplands and inland plains of the Victoria River District around the turn of the century. 

Hawks were apparently a food resource available in abundance in the region and were 

captured using stone hides (Mathews 1901:76-77). Game such as kangaroos or emus could 

be ambushed from behind a screen of bushes at waterholes or nearby tracks leading to 

waterholes (Mathews 1901:77-8). Fish were caught using some of the techniques mentioned 

previously including the use of fish traps, plant poisons or by using "spinifex sausages" 

(Mathews 1901:78). Yam sticks or digging sticks were used when searching for edible 

roots, grubs and other insects, and for digging out rats, lizards, echidnas, and frogs 

(Mathews 1901:78). 

Plant resources utilised as food in the district included Eucalyptus sp. and grass 

seeds; the latter being ground on a flat stone using a smaller one held in the hand. Water 

was used as the seeds were usually very hard (Mathews 190 1:79). The seeds of the "mee-

uk'ka" tree were pounded and finely ground. This was then made into a cake and baked on 

the coals of a fire (Mathews 1901:79). Yams were also utilised and Mathews (1901:78) 

described their management as follows: 

they do not pull the plant completely out of the ground, as a white man does a 

turnip, but loosen the surrounding soil sufficiently to enable them to break off the 

bulb - the top being left in the ground to take root again or run to seed. 
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Other plant foods used included figs and the fruit of the "nut-wood" tree (Mathews 

1901:79). Basedow (1925:146) states that in order to obtain honey from inaccessible 

places, a long stick with a bundle of vegetable fibre on one end was used. The fibre end was 

poked into the honey which was then absorbed, the stick removed and the honey squeezed 

out (Basedow 1925:146). 

According to Mathews(1901:84), the principal tools used in hunting and gathering 

included the barbed spear, fish spear, woomera, tomahawk, boomerang, a two-handed 

"waddy", stone knife, double-ended chisel and yamstick. The chisel was made of a hard 

wood, and in each end a piece of hard stone was secured with gum made from the resin of 

spinifex roots, beefwood tree or grass-tree. Crocodile jaws were broken up and used in the 

manufacture of stone spearheads, while waterbags were made from wallaby or kangaroo 

skins and used on hunting trips or when travelling in waterless country (Mathews 1901:80, 

84,79). 

Further to the west on the coast and uplands surrounding the Forrest River Mission 

it appears that the diet may have been chiefly vegetarian (Kaberry 1935a:415). Lily roots, 

grass seeds, tubers, pandanus seeds, berries and sugar bag constituted an adequate dry 

season food supply, while during the wet season many wild fruits such as konkerberries 

were available (1935a:410, 412). Although the diet consisted primarily of plant foods, 

faunal resources were regarded as essential and were constantly craved by the Aborigines 

with whom Kaberry worked (1939:26). Meat staples included kangaroos, fish and goannas 

(Kaberry 1935a:415). Additional faunal resources included various birds such as turkeys, 

eagle-hawks, cockatoos and ducks which were killed using small fish spears, boomerangs or 

throwing sticks (Kaberry 1939:14). Mussels, frogs, echidnas, wallabies, grubs, lizards, 

native cats, fish, turtles and crocodiles were also exploited (Kaberry 1939:32). 

Kaberry (1939:13-4, 18) documented a number of methods used to capture 

terrestrial game such as the use of dogs, ambush techniques at watersources, co-operative 

game drives and burning the country. She also described a range of fishing techniques 

similar to those used elsewhere in the study area including the use of wire-pronged fish 

spears, fish poisons and the construction of small mud dams or fish traps (Kaberry 1939:18). 

Generally the technology employed by men to procure food resources was minimal and 

highly portable, consisting of as little as a spear and a tomahawk tucked in a hair-belt 

(Kaberry 1939:27). 
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Those Aborigines living at the missions and stations in the region received basic 

rations such as tea, sugar, flour and tobacco for at least part of the year (Kaberry 1939:x; 

Falkenburg 1962:18; CRS Fl 1938/533). On the coast and lowlands surrounding the Port 

Keats Mission, men concentrated on pursuing the large game and fish that could be speared 

while the women provided staples such as crabs, honey, fruits, roots and small game 

(Falkenburg 1962:139). According to Falkenburg (1962) buffalo were hunted south of the 

Fitzmaurice River and yams appear to have been an important plant food in the local diet 

(Falkenburg 1962:100, 247-250). Falkenburg (1962:247) also described the use of a 

leaching technology. More information concerning resource use is contained in Pye (n.d.), 

who was a missionary at Port Keats at the time Falkenburg was conducting his fieldwork. In 

the mid-dry season lagoons were used as campsite locations and provided resources such as 

crocodile, water fowl, long-necked tortoise and water lilies (Pye n.d:38, 40). 

The richness of the coast and lowlands as locales of aquatic resources is also 

described in oral histories. According to one Gadjerong man, crocodiles, magpie geese, 

goannas, snakes, echidnas, kangaroos, water lilies, turtles, various species of fish such as 

bream, mullet, catfish, rifle fish and barramundi were obtained in these zones (Shaw 

198 1:44, 33-34, 67, 77, 88). This diet was supplemented by beef that was obtained by 

spearing the station cattle (Shaw 1981:68, 79, 95, 106). Those living further inland utilised 

resources such as mussels, kangaroos, native cat, crocodile, fish, goanna, wallabies, echidna, 

ducks, sugar bag, lily roots, yams, and bush tobacco (Shaw 1983a:30-1, 120-1). 

5.3. Temporal variation in land use 

Temporal variation in land use strategies are apparent on at least two levels for the 
study region. The first consists of short term responses to resource stress and seasonal 

variation in resource distribution and abundance. The second represents changes in 

Aboriginal life styles as a result of European settlement in the region. Each of these is 

discussed in turn below. 

5.3.1. Short term responses to resource stress 

A number of historic and ethnographic sources provide data regarding the responses 

of Aboriginal people in the study area to resource stress. In Chapter 2 it was noted that 
irregularity of rainfall was an environmental characteristic of the study area. Generally the 

response to drought appears to have been to focus on alternative sources of sustenance 

and/or to travel increasing distances in order to obtain food. Kaberry (193 8:278) states that 

in drought years people were tied to permanent watersources. Mathews (190 1:79) noted that 
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long periods of drought or very wet seasons with extensive flooding of the lowlands, 

resulted in the scarcity of all kinds of game and fish which in turn led to famines. Princep 

(1908-09) wrote that during the years 1908-09, about 60 women and children were camped 

at Sturt's Creek because they relied on the station to feed them as bush foods in most of the 

area were unavailable owing to drought. Similarly during the period 1906-1908 the increase 

in cattle killing in the East Kimberley was also attributed to the scarcity of bush foods 

resulting from drought conditions (Princep 1906, 1908-09). 

The impact of the pastoral industry on the natural environment was also described in 

Chapter 2. It was noted that the introduction of livestock placed a heavy demand on water 

supplies and naturally occurring feed: the same resources which had up to that time 

supported no more than the indigenous aboriginal population and fauna (Clement and 

Bridge 1991:xi). Aborigines in the study area responded to resource depletion by focusing 

on alternative food resources such as European foodstuffs, in particular cattle (Clement and 

Bridge 1991; Makin 1970:101; Richards 1982:27). The alternative response was to travel 

greater distances in order to obtain food resources. For example, during the years 1902-03 it 

was noted that the Aborigines around Warmun were forced to travel long distances to obtain 

food because game was so scarce in their own country (Princep 1903-04). In a similar vein 

Rose (1984:7) hypothesised that people ventured out of the safety of the uplands and onto 

the plains during the contact period in order to obtain food resources owing to resource 

depletion in the uplands. As noted earlier Olney (1989:19) also stated that movement to 

other areas was a common response to resource depletion. 

5.3.2. Post-contact changes in settlement 

Chronological changes in settlement patterns are apparent from the historic and 

ethnographic data. These patterns are more important in the context of this thesis than short-

term responses to resource stress since the former are more likely to be evident in the 

archaeological record. The nature and magnitude of changes in population, social 

organsiation, resource exploitation, site location and material culture are described below. 

Population 

During the early period of European settlement when areas were opened up for 

pastoral activities Aboriginal communities were all but wiped out in some districts. This 

was exacerbated by the effect of alcohol, malnutrition, sickness, opium, venereal disease, 

infertility, infanticide and internecine conflict (Shaw 1979:263). The following example 

provides an order of magnitude figure for population decline in the study area. During the 
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first three or four decades of European contact two language groups Karangpurru and 

Bilinarra, were decimated representing a loss of somewhere between 1,000 and 3,000 people 
(Rose 1992:11). Other language groups were also severely diminished and forced into the 
rugged uplands which became areas of refuge (Rose 1992:11). Rose has suggested that the 
main reason for the devastation of the Karangpurru group lay in the nature of their 
traditional country. This country consisted primarily of open downs which were ideal for 
grazing and offered limited areas from which Aborigines could resist the settlers or 
alternatively, seek refuge. A road also passed through their country which saw heavy traffic 
during the Halls Creek gold rush. Aborigines were frequently shot along this route as they 
were viewed as a hostile threat to travellers (Rose 1991:76, 1992:11). Additionally there is 
tentative evidence to suggest that the smallpox epidemics of the nineteenth century in 
northern Australia impacted on Aborigines in the study area (Campbell 1985:355, Rose 

1991:75). Such a population decline is likely to have impacted on settlement patterns in the 
region. 

Social organisation 

Another impact of European settlement in the area was the breakdown of traditional 
social organisation. This has been described by Stanner (1960 in Shaw 1979:265) who 
reported massive displacements of people from the south-west hinterland to small European 

mission settlements at Port Keats and Daly River. People moved away from areas of intense 
conflict with settlers, such as the Victoria River, Wave Hill, and Jasper Gorge. Groups of 

people also moved west to a few stations which were regarded as oases of relative peace 

(Shaw 1979:265). In the western parts of the study region around the Forrest River, Kaberry 
noted an increase in irregular marriages and changes in mortuary practices as a result of 
European contact (Kaberry 193 5a:408, 1935b:3 7). 

As noted above by around 1930 the majority of Aborigines in the region lived 
regularly or permanently on cattle stations. Those who stayed away lived in the ranges and 

were visited by relatives and friends seeking temporary refuge from station life or those who 
were on 'holiday' (Rose 1992:17; 199 1:73). The pattern of wet season gatherings occurred 

when station workers were on holiday and could attend the ceremonies, bringing supplies of 
rations with them (Scarlett n.d.:6). This was the time when most Aboriginal people were 
"laid off" from station work and were expected to live off the land using traditional 
resources and technologies (Rose 1984:5). 
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Resource exploitation 

It was noted in Chapter 2 that the introduction of cattle into the area caused 

widespread changes in the natural environment. The most marked of these was the massive 

deterioration to river banks and both riverside and plains vegetation (Auty 1964:8-9). After 

the pastoralists arrived in the region Aboriginal access to certain resources such as 

waterholes, became severely limited. Aborigines viewed water holes not only as sources of 

water and staple food resources (Kaberry 1939:8), but also as locations which had strong 

spiritual associations (Kaberry 1936:393-4; McGrath 1987:5-6). Aboriginal resentment 

towards the intrusion and pollution of these areas by cattle was manifested in cattle spearing 

at waterholes. The pastoralists retaliated by effectively denying access to these areas in the 

form of patrolling the waterholes and shooting Aborigines (McGrath 1987:4-6). 

Changes in Aboriginal diet were noted above. To reiterate, those groups who 

resided regularly at stations and missions received basic rations such as tea, flour, sugar, 

tobacco and occasionally beef, which were supplemented by whatever bush foods were 

available in the vicinity. During the wet season they relied primarily on traditional bush 

foods. Those groups who retreated to refuges continued to exploit native resources but 

increasingly turned to European foods particularly cattle, which I believe was resulted from 

the growing depletion of the natural resource base as a consequence of the pastoral industry. 

Site location 

As noted earlier, the areas most suitable to pastoral grazing activities were the 

lowlands and inland plains; areas which prior to 1880 had been an important part of 

Aboriginal land use strategies. The Aborigines however, were seen as a threat to cattle and 

during the period 1890-1910 (Rose 1991:81) the settlers forced Aboriginal people along 

river flats and on open plain and rolling downs country to either come into the stations and 

work, or else flee to the sandstone country for protection (Durack 1959:29; Riddett 1990:75; 

Rose 1991:46). Certain areas such as the rugged Can Boyd Ranges, were difficult for the 

police patrols and punitive expeditions to access and became areas of refuge (Shaw 

1983a:1 1). As Riddett 1990:73) has stated, 

The people in the mountains very skilfully used their knowledge of the gorge and 

sandstone country to evade capture, to maintain camps in the high places where 

horses could not go and to combine this knowledge of landform with an 

understanding of weather patterns in order to carry out repeated successful attacks 

on Europeans and cattle. 
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Rose's informants indicated that areas around permanent waterholes were used in 
the wet season for large gatherings. Rose suggests that this pattern has been skewed by 

European land and labour use and that prior to contact these waterholes were probably the 
focus of large gatherings in the early dry season when it was easier to travel and shelter 
requirements were minimal (Rose 1984:6-7). This is consistent with data obtained by 
Kaberry (1935a; 1939) and other ethnographers in the region. Living areas on the range 
tops were used both in the pre-contact times and as areas of refuge during the contact period. 

In terms of land use during the contact period it appears that there was a greater 
emphasis on the use of the rugged uplands as areas of refuges, with less intensive use of the 
plains. During the contact period the lowlands and plains became increasingly risky places 
to utilise, in contrast to the uplands which were havens from police and settlers alike. 
Following from this is the implication that there would have been a concomitant increase in 
the use of the uplands and its associated resources, and a decline in the exploitation of the 
lowlands and inland plains and associated resources. 

It is also possible that there was increased use of the islands some time after 

1900AD. As noted at the beginning of this chapter it appears that dugout canoes were not 
adopted until the twentieth century. Prior to this time it appears that Aborigines in the area 
relied on logs and rafts. Dugout canoes are more stable than these other forms of watercraft 
and this would be highly advantageous considering the notoriously dangerous conditions in 
both Cambridge and Joseph Bonaparte Gulfs (King 1827, Stokes 1846). Once a more stable 
form of watercraft was available it is possible that people made the crossing to the islands 
more frequently. 

Material culture 

After the arrival of Europeans in the region iron, porcelain, glass and wire were used 

as substitutes for stone, wooden and bone tools. For example both Swan and Durack 
comment on the frequency with which telegraph insulators were destroyed in order to make 
spearheads (Durack 1959:370, 1983:89; Swan 1991:128). What is remarkable concerning 
the adoption of European items in the study region is the speed with which they were 
incorporated into the existing suite of material culture and the fact that even in areas remote 

from Europeans, Aborigines had these items from an early stage (i.e. by the mid 1880s). For 
example, Stockdale saw meat and jam tins in an Aboriginal camp on Ord River station in 
1884 (Stockdale 1884-85). In 1886 according to Rees, when the Victoria River Downs 
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station workers had completed a fence along the Wickham River, Aborigines cut the tyre 

iron stays and used them for tomahawks (NTRS 339). 

By the turn of the century the use of iron was widespread. As early as 1901 House 

(in Brockman 1902) wrote that every Aboriginal party they met in the Kimberleys, even 

those in remote areas, had axes and chisels made of iron, mainly tyre iron and shovel blades, 

and speculated that they were bartered from tribe to tribe. On a number of occasions House 

recognised axes made from the exploring party's discarded horseshoes and commented that 

"stone axes are even now almost a thing of the past" (House in Brockman 1902). Kaberry 

states that in the 1930s, using a wooden coolamon instead of a billycan was regarded as an 

unusual practice by the Aborigines with whom she worked (1939:31). Comments by 

Lavendar (1986:320) and Gribble (1930:195) indicate that these European items were 

popular and highly valued by Aborigines in the region. As noted earlier it is likely that dug-

out canoes were not adopted until sometime after 1900AD. 

5.4. Overview of settlement patterns in the study region 

From the above descriptions it is apparent that while there appears to have been a 

regional focus on riverine resources across much of the study area, at a finer level of 

resolution, patterns of land use varied both spatially and temporally. It is important to note' 

that no source suggested that certain zones were used to the exclusion of all others: however 

the historic and ethnographic data does suggest that different land zones were used in 

different ways. 

In terms of spatial variation, Tables 5.4 and 5.5 describe key resources utilised 

within each landscape zone. Not surprisingly, it appears that faunal resources, especially 

marine fauna, were more important than plants in the island and coastal areas. By contrast 

data pertaining to the remaining zones seems to indicate a focus on riverine resources. 

While water sources were important across all zones, it is useful to exclude them 

momentarily from the discussion in order to clarify the different ways in which these zones 

were used. For example the historic and ethnographic data points to the use of the grassy 

plains of the inland plains primarily to obtain terrestrial game such as kangaroos and cattle. 

In contrast exploitation of the uplands is characterised by the use of rock shelters and caves 

as places of shelter and as receptacles for skeletal remains and art. 

Tables 5.6 and 5.7 summarise the locations of observed Aboriginal activities and 

site components observed in each zone. Note that two scales at which these activities were 
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recorded is evident from the data presented in Table 5.6; the micro-scale where activities 
were observed in either open or rockshelter/cave contexts, and the macro-scale where 
activities were recorded in the wider environmental setting. It appears that the uplands and 
inland plains generally exhibit the highest diversity in terms of site locations and site 
components. This is consistent with data presented in Chapter 2 which indicated that these 
zones contain the highest levels of floral and faunal diversity. While none of the sources 
provided a comprehensive overview of Aboriginal settlement and subsistence for each zone, 
a reasonably representative picture of Aboriginal lifestyles during the contact period 
throughout the region has been obtained. 

In the remaining part of this chapter the historic and ethnographic data is 
transformed into a number of models which can be tested against the archaeological record. 
However prior to presenting the models it is useful to examine how other settlement pattern 
studies have transformed ethnographic and historic data into models of settlement patterns 
and their associated archaeological signatures. 

5.5. Modelling settlement patterns 

A settlement pattern may be defined as "the distribution of human populations 
throughout their habitat" (Thomas 1979:468) and a settlement pattern study as that whereby 

all culturally derived features of the landscape are recorded and related to their natural 
topographic setting and located in time (after Bahn 1992:450). Therefore a description of a 
settlement pattern needs to include the environmental location of the site, the nature of the 
site in terms of components, structure (size and artefact density), and nature of faunal and 
stone artefact assemblages, and where possible, the timing of occupation. 

Previous studies by researchers such as Binford (1980), Camili (1988), Thomas 

(1989), and Yellen (1977a) have demonstrated relationships between site attributes such as 
size, density and assemblage diversity and human land use strategies (see also Appendix 9). 
One of the most well known studies of hunter-gatherer settlement patterns based on 
historical and ethnographic observations is Binford's (1980) study of the Nunamiut. He 
identified two forms of hunter-gatherer settlement strategies: "forager" and "collector" 
(Binford 1980). 

Two main features characterise the settlement pattern of foragers. Firstly there is 
considerable variability in group size and mobility. Secondly there are residential moves 
amongst a series of resource "patches" which may be conditioned by seasonality of 
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resources. Rather than store food people range out from their residential base gathering 

food on an 'encounter' basis and return to the base camp late in the day (Binford 1980:5). 

Additionally specialised trips to conduct activities which are rarely conducted in the 

residential base camp may also occur (Binford 1980:9). According to Binford (1980:9) the 

archaeological signature generated by foragers consists of residential bases which is where 

the majority of processing, manufacturing and maintenance activities occur and locations 

where extractive tasks are undertaken. 

Unlike a forager strategy where groups map onto resources through residential 

moves and changes in group size, collectors supply themselves with particular resources 

obtained by specially organised task groups (Binford 1980:10). Rather than gathering 

resources on an encounter basis, they aim to procure specific resources in specific contexts 

(Binford 1980:10). In other words, foragers move consumers to goods with frequent 

residential moves whereas collectors move goods to consumers with fewer residential 

moves. The settlement pattern of collectors is typified by the storage of food for a least part 

of the year and logistically organised food procurement parties (Binford 1980:10). 

Logistically organised task groups generally seek to obtain specific resources in large 

quantities so that they may be stored for some time prior to consumption. Collectors 

generate not only residential bases. and locations but also field camps, stations and 

caches. The field camp is the temporary camp of the task groups, stations are where special 

purpose task groups gather when engaged in information collection such as observing game, 

while caches are places where resources are stored (Binford 1980:10-12). 

In spite of these contrasts these two systems are not two polar types of land use 

strategies, rather they lie along a continuum of "organisational alternatives" which may be 

employed in varying mixes in different contexts (Binford 1980:12, 19). The settlement 

system of Australian Aboriginal hunter-gatherers most closely resembles that of Binford's 

"foragers". I have adapted Binford's (1980) terms such that they are more applicable to the 

Australian context and these terms, "base camps" and "resource procurement sites" are 

described below together with their characteristic archaeological signals. Within this 

strategy it is possible to distinguish between two kinds of mobility patterns. Firstly there is 

movement from one residential base to another which I have termed a "type 1 mobility 

pattern". Secondly there is the daily movement undertaken from a residential base camp in 

order to obtain resources which I have termed a "type 2 mobility pattern". A high level of 

type 1 mobility is defined here as frequent movements between base camps. In contrast 

long-term occupation of base camps characterises a low level of type 1 mobility. A high 
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level of type 2 mobility is characterised by travelling greater distances during the daily 
round and/or frequent movements between resource patches, whereas a low level of type 2 

mobility involves travelling less distances (i.e. not far from the base camp) and targeting 
fewer resources. 

A type 1 mobility pattern results in the formation of "base camps" or "residential 
sites" across the landscape, while a type 2 mobility pattern results in the formation of 
"resource procurement sites" across the landscape. It is possible to distinguish between the 
two in the archaeological record. 

Base camps where the majority of processing, maintenance and manufacturing 
activities are conducted, will be identifiable in the archaeological record by the presence of 
cultural remains reflecting these activities. As such the base camp will exhibit a wide range 
of components, defined in Appendix 7, and may contain the remains of food processing 
activities such as bone, shell, grindstones, grinding hollows/grooves/patches, hearths, and 

artefact scatters and knapping floors resulting from the manufacture and maintenance of 
tools. Resource procurement sites will contain remains from that task or resource 
procurement activity, will exhibit a limited number of components and may consist of 
components such as fish-traps, ochre or stone quarries, artefact scatters and knapping floors. 
As noted in Chapter 1 and Appendix 9 an examination of intra-and inter-assemblage 
variability will aid in the distinction between stone artefact assemblages resulting from base 
camps and those from resource procurement sites in addition to the diversity of components 
and nature of components at each site. The characteristic features of stone artefact 

assemblages at base camps and resource procurement sites are listed in Table 5.8. Generally 
a high level of intra-assemblage variability will characterise stone artefact assemblages from 
base camps, compared to a low level of intra-assemblage variability at resource procurement 
sites. The high density of artefacts and presence of sub-surface artefacts at base camps 
results from long-term occupation and/or repeated use of the site. Similarly the high 

proportion of formal artefact types or implements reflects a greater length of time available 
to manufacture these items and preparation or "gearing-up" in anticipation of future needs. 
High frequencies of retouched and curated items and bipolar cores also reflects a longer stay 
at one site where available raw materials in that area must be conserved or else risk 
exhaustion of that supply. A wide range of implements reflects the wider range of activities 
conducted at base camps whereas a restricted range of tools at resource procurement sites 
will reflect the task-specific nature of that activity. Additionally assemblages at resource 
procurement sites are more likely to contain higher proportions of portable, multi-purpose 
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items which are easily carried and may be used for many different purposes as the 

opportunity arises, than assemblages at base camps where time is available to produce 

specific items for future use and where there is likely to be a high proportion of non-portable 

items such as grindstones. 

Other terms which will be used throughout the remainder of this thesis are "foraging 

radius", which I use to refer to the area covered within a day in order to obtain resources, 

and "territorial range" which I use to refer to the area covered within one year by a group. 

"Residential mobility" is used to describe the type of land use strategy employed by 

foragers, while "logistical mobility" is used to describe the type of land use strategy 

employed by collectors. 

5.6. Settlement patterns at contact 
In this section and the following section models of settlement patterns are presented, 

together with the expected archaeological manifestations of each pattern. The first section 

presents a model of settlement patterns during the contact period for each zone. In the final 

section a model of post-contact change in settlement patterns across the region is described. 

A number of similar observations in terms of site location and resource exploitation are 

apparent for each zone. These similarities may be said to represent the key characteristics of 

settlement patterns for the Ord-Victoria River region. However the historic and ethnographic 

data also identified a number of differences in settlement between the zones, and it is these 

differences that distinguish the models developed for each zone. The archaeological 

manifestations of each mode of settlement is expected to be evident in site location, site 

frequency and structure, frequency and diversity of site components, and assemblage 

composition. Table 5.9 sets out the equivalent ethnographic and archaeological terms while 

Figure 5.2 and Table 5.10 summarise these models and associated archaeological 

predictions. 

5.6.1. Settlement patterns in the island zone 
The island model 

Small-sized groups periodically visited the islands in order to target marine 

resources. These visits coincided with seasonal abundances of resources such as turtle. 

Owing to the small size of the islands the mobility patterns associated with exploiting this 

zone include low type 1 and type 2 mobility. People camped on the shorelines, sandhills and 

adjacent to water sources, and frequently re-occupied sites from previous visits. From these 

base camps they moved out each day and procured marine food resources such as fish, turtle 
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and shellfish. These resources were processed primarily using shell, bone and wooden 
artefacts. 

Archaeological manifestations 

The following predictions are made for the archaeological record of the islands: 

It is predicted that sites on islands will occur most frequently in open contexts along 
shorelines and sandhills and adjacent to water sources such as streams and pools, and 

It is predicted that these areas will contain base camps. 

The historic and ethnographic data indicated that preferred camping areas were 

located adjacent to water sources (i.e. creeks, pools) and in sandy areas. These locations 

provided comfortable camps in close proximity to a range of marine, freshwater and 

terrestrial resources. 

It is predicted that the most frequent site components will be middens, fish traps and 

artefact scatters, and 

It is predicted that site component diversity will be low. 

The historic and ethnographic data indicated that islands were primarily used in 

order to target marine resources. As a result sites which contain evidence of marine 

exploitation are likely to be the most common site components. Fish traps are likely to have 

resulted from a type 2 mobility pattern. Middens and artefact scatters may result from either 

type 1 or 2 mobility patterns. Owing to the low diversity of the island resource base the 

range of resources available for human exploitation will be limited. Thus the range of 

activities carried out and in turn the kinds of sites created will also be limited. 

It is predicted that artefact density and site size for sites with artefact scatters and 

middens will be high (reflecting their use as base camps) compared to that for sites with 

fish traps. 

As more people spend a greater length of time at base camps the accumulated 

quantity of remains at these sites will result in larger site sizes and high artefact densities. In 

contrast, resource procurement sites such as fish traps will exhibit lower artefact densities 

and smaller site sizes because they were occupied less intensively and only limited range of 

activities were carried out at these locations. 

. Where present, faunal assemblages will exhibit a higher relative abundance of marine 

fauna rather than terrestrial fauna. 
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• The majority of artefacts will be manufactured from materials other than stone, such as 

shell and bone. 

• The stone artefact assemblage will contain a high frequency of exotic raw materials and a 

high degree of rationing will be evident in frequencies of retouch and knapping 

techniques. 

Given that people exploited the islands in order to take advantage of specific marine 

resources, and that few large terrestrial species inhabit the islands, it is the remains of 

marine resources that will occur in greatest quantities at sites. Owing to the scarcity of 

stone suitable for artefact manufacture on the islands it is likely that other raw materials 

available in greater abundance such as shell and bone were employed, and that stone was 

imported to the islands for use in some tasks. This imported stone is likely to have been 

used efficiently owing to the costs involved in transporting stone to the islands. 

5.6.2. Settlement patterns in the coastal zone 
The coastal model 

Small groups occupied the coast on a semi-permanent basis forming larger groups 

when certain resources were abundant. Shorelines and areas adjacent to freshwater sources 

were preferred camping areas. The mobility patterns associated with the occupation of the 

coastal zone include high type 1 and 2 mobility during the dry season when people become 

increasingly reliant on freshwater sources, and low type 1 and 2 mobility during the peak of 

the wet season when people moved to areas of high ground on the coast or within adjacent 

zones. Although a range of fauna were exploited, emphasis was on the marine resources 

such as fish, turtle, shellfish and crocodile. These resources were exploited using shell, 

bone, wooden and stone artefacts. 

Archaeological manifestations 

The following predictions for the coastal archaeological record are made: 

• It is predicted that sites will be situated most frequently in open contexts along 

shorelines, nearby water sources such as rivers, streams and pools, and on areas of high 

ground such as hills, ridges, low rises, slopes, rock outcrops. 

• It is predicted that the above areas will contain base camps. 

These locations represent use in both the dry season when proximity to water is a 

critical factor and in the wet season when areas of high ground were preferred in order to 

avoid flooded low lying areas. As noted above sandy areas were also favoured for camping 

and these are found along shorelines and in river and stream beds. 
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It is expected that the most frequent site components will be those reflecting a focus on 

the procurement and use of marine resources such as middens, fish traps and artefact 

scatters. 

It is predicted that a limited range of site components will be present. 

The historic and ethnographic data suggested that people on the coast targeted 

marine resources, therefore sites which contain evidence of these activities such as middens 

and fish traps are likely to be common. Floral and terrestrial faunal diversity is relatively 

low on the coasts which limits the range of resources available for exploitation, and in turn 

the activities and kinds of sites which contain evidence for utilisation of these resources. 

It is predicted that sites located on areas of high ground and adjacent to permanent water 

sources will be larger and exhibit a higher artefact density than sites in other settings. 

Large site sizes and high artefact densities are expected at base camps located on 

areas of high ground and adjacent to permanent freshwater because such areas are relatively 

rare on the coast, and therefore are likely to have been subject to re-use. 

• Where faunal remains are present, it is expected that sites will have a higher relative 

abundance of marine fauna than terrestrial fauna. 

• It is predicted that shell, bone and wooden artefacts are likely to be more common than 

stone artefacts. 

• It is predicted that stone artefact assemblages will contain a high frequency of exotic raw 

materials and a high degree of rationing/curation behaviour will be evident in terms of 

high frequencies of retouch and knapping techniques. 

The historic and ethnographic data indicated that people focussed on marine 

resources, thus it is likely that such remains will occur in greatest quantities at coastal sites. 

In terms of tools, given the relatively scarce, localised nature of raw materials suitable for 

stone artefact manufacture (which would probably necessitate special trips if the stone 

sources were positioned away from other key resources), it is likely that a number of 

strategies were adopted including use of alternative raw materials, importing stone and 

rationing in order to overcome these problems. 

5.6.3. Settlement patterns in the lowlands zone 
The lowlands model 

Aboriginal use of the lowlands focussed on water sources such as poois, rivers and 

streams, both as camping locations and as a source of subsistence. The intensity of lowlands 

use varied seasonally with group size fluctuating according to availability and abundance of 

fresh water. The mobility patterns associated with late wetlearly dry season, which 
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facilitated extensive use of the lowlands plains by relying on ephemeral waters, includes 

high type 1 mobility and both high and low type 2 mobility. As the dry season progressed 

people became increasingly tethered to permanent water sources (low type 1 and 2 

mobility). In contrast during the height of the wet season when much of the lowlands 

flooded, groups shifted their focus within the lowlands to outcropping rocks, low hills and 

rises andlor moved to higher ground in adjacent zones, and remained in these areas until the 

late wetlearly dry (low type 1 and 2 mobility). Access to different raw materials also varied 

seasonally. For example during the wet, stone cobbles in stream beds would not have been 

accessible but movement to rock outliers andlor adjacent zones allowed the exploitation of 

these sources which at other times of the year may have been positioned away from key 

resources. 

Archaeological manifestations 

The following predictions for the lowlands archaeological record are made: 

• It is predicted that sites will be recorded most frequently in open contexts adjacent to 

water sources such as rivers, streams and pools, on areas of high ground (i.e. hills, ridges, 

low rises, slopes, rock outcrops) followed by plains, and 

• It is predicted that areas adjacent to water and high ground will contain base camps while 

grassy plains will contain resource procurement sites. 

The historic and ethnographic data indicated that proximity to water sources such as 

streams, pools, and rivers were favoured campsite locations as they provided comfortable 

camping places in close proximity to a range of both aquatic and terrestrial resources. The 

data also indicated that areas of high ground were used to avoid wet conditions and that 

grassy plains were exploited in order to obtain terrestrial game. 

It is predicted that the most frequently recorded site components will be artefact scatters, 

freshwater middens and fishtraps, and 

• Site component diversity is expected to be low. 

The historic and ethnographic data indicated that although a range of fauna was 

exploited in the lowlands zone, the emphasis was on freshwater resources, therefore sites 

containing evidence of activities associated with exploitation of these resources such as 

fishtraps and middens will be common. The exploitation of these resources is likely to have 

been associated with a type 1 mobility pattern given that areas adjacent to water sources 

were also favoured camping areas. In contrast the exploitation of terrestrial resources and 

sources of stone raw materials were most likely associated with a type 2 mobility pattern. 

The moderate floral and faunal diversity of the lowland areas constrains the resources 
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available for exploitation which in turn limits the range of activities which were conducted 

and in turn site types, that are present. 

• It is predicted that sites located on areas of high ground such as hills, ridges, slopes, low 

rises, rock outcrops, and rockshelters, and adjacent to water sources will exhibit larger 

site sizes and higher artefact densities than sites located on the plains. 

Larger sites and higher artefact densities are expected at locations which were 

subject to re-use and/or multiple activities associated with type 1 mobility patterns. In 

contrast sites in locations such as grassy plains where resources procurement activities were 

most likely to have been associated with low type 2 mobility patterns are not expected to 

have been subject to re-use or multiple tasks, given the mobile, dispersed nature of many 

terrestrial resources on the plains. 

• Where faunal remains are present it is predicted that both terrestrial and aquatic fauna 

will be present with a higher relative abundance of the latter, 

• It is expected that stone artefact assemblages will contain higher frequencies of raw 

materials which are common in the lowlands relative to those that are rare or absent, 

• It is predicted that rationing behaviour of different raw materials according to their 

abundance and availability will be apparent. 

The historic and ethnographic data indicated that people targeted freshwater 

resources thus it is likely that such remains will occur in greatest quantities at sites. Given 

the relatively scarce, localised nature of raw materials suitable for stone artefact 

manufacture it is likely that a number of strategies were adopted including rationing and the 

use of alternative raw materials. 

5.6.4. Settlement patterns in the uplands zone 
The uplands model 

The uplands were occupied in both the wet and dry seasons with seasonal 

differences in preferred camp site location. During the wet season there was some 

movement into caves and rock shelters, and movement to high ground such as low rises, 

slopes, hill, ridges, escarpments and rock outcrops near water courses to avoid flooding. 

During the dry, people camped on sandy areas in and adjacent to river and stream beds and 

pools. The predominant mobility patterns associated with occupation of the uplands are low 

type 1 and both high and low type 2 mobility. Key staples in the uplands diet were riverine 

resources such as fish, lilies, freshwater mussels and boab nuts. 
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Archaeological manifestations 
The following predictions for the archaeological record of the uplands are made: 

• Sites are predicted to occur most frequently in both open and rockshelter/cave contexts in 

areas adjacent to water sources such as rivers, streams and pools, followed by areas of 

high ground, and 

• It is predicted that these areas will contain base camps. 

The historic and ethnographic data suggested that these areas were favoured as 

camping areas because they provided shelter from the weather conditions and often 

coincided with the location of other key resources such as pools. Apart from containing 

water these pools also contain a range of floral and faunal resources which were exploited. 

• It is predicted that open sites will be larger in size than sites in rockshelters and caves, 

and 

• It is predicted that artefact densities will be highest in caves and rock shelters and areas 

adjacent to water sources. 

These areas were most likely subject to re-use andlor multiple activities resulting in 

higher artefact densities. Sites in caves and rockshelters will be smaller than sites in open 

settings owing to finite spatial boundaries. 

• It is predicted that the site components most frequently recorded will be artefact scatters, 

art sites, fishtraps and middens. 

• It is also predicted that a high diversity of site components will be present. 

The data presented in the first part of this chapter indicated that while a range of 

fauna was exploited in the uplands zone, the emphasis was on freshwater riverine resources. 

Therefore sites containing evidence of activities associated with exploitation of these 

resources such as middens and fish traps will be common. The exploitation of these 

resources was most likely associated with a type 1 mobility pattern given that areas adjacent 

to water sources were also favoured camping areas. In addition to indicating that generally a 

wide range of components was present at uplands sites (Table 5.7), the historical records 

indicated that artistic activity was particularly frequent in the uplands therefore art is also 

likely to be a common site component. The high floral and faunal diversity of the upland 

areas ensures that a wide range of resources was available for exploitation which facilitated 

a wide range of activities and therefore a wide range of site components will be present in 

the uplands. 
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• Where present, a wide range of both terrestrial and aquatic fauna will be characteristic of 

uplands faunal assemblages, with a higher relative abundance of aquatic species. 

• It is predicted that a high level of raw material richness will be evident from uplands 

assemblages with little rationing behaviour apparent. 

The rationale for the nature of the faunal assemblage has been described above. Given the 

availability and abundance of a wide range of raw materials in the uplands it is likely that 
raw material use would have been opportunistic with little rationing behaviour; certain raw 

materials which are localised may exhibit some signs of curation but overall the proportion 

of these types of raw materials in uplands stone assemblages will be low. 

5.6.5. Settlement patterns in the inland plains zone 

The inland plains model 

Hunter-gatherer land use of the inland plains will be similar to that for the lowlands. 

As the dry season progressed groups became increasingly tied to permanent water sources in 

contrast to the early and late wet when there was more extensive use of the plains. During 

the middle of the wet groups retreated to areas of high ground within the inland plains or in 

the adjacent uplands. The mobility patterns associated with occupation of the inland plains 

include high type 1 and 2 mobility during the late wet through the dry and early wet seasons, 

and low type 1 and 2 mobility at the height of the wet season. Subsistence strategies 

targeted both the riverine and terrestrial plains resources. The exploitation of riverine 

resources was associated with both type 1 and 2 mobility patterns as their location often 

coincided with favoured camping areas. In contrast the exploitation of terrestrial 

plains resources were most likely associated with a type 2 mobility pattern. The availability 

of certain raw material sources varied seasonally with stream cobbles being inaccessible 

during the wet. At this time raw material procurement strategies shifted to focus on rock 

outcrops and sources in the adjacent uplands, and were associated with a type 1 mobility 

pattern as high ground such as rock outcrops were also preferred camping areas in the wet 

season. 

Archaeological manifestations 

The following predictions are made for the archaeological record of the inland 

plains: 

• It is predicted that sites will occur most frequently in open contexts adjacent to water 

sources and on areas of high ground, followed by plains, and 

• It is predicted that the former two areas will contain base camps and the latter, resource 

procurement sites. 
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The rationale for this site distribution has been discussed above and is similar to that 

for the lowlands. 

It is predicted that site components recorded most frequently on the inland plains will be 

artefact scatters, fishtraps and middens, and 

It is expected that site component diversity will be high. 

The historic and ethnographic data indicated that although a range of fauna was 

exploited on the inland plains, the emphasis was on freshwater resources, therefore sites 

containing evidence of activities associated with exploitation of these resources such as 

middens and fishtraps will be common. The exploitation of these resources was most likely 

associated with a type I mobility pattern given that areas adjacent to water sources were also 

favoured camping areas. In contrast the exploitation of terrestrial resources and sources of 

stone raw materials were most likely associated with a type 2 mobility pattern. Data 

presented in Table 5.7 and the high floral andfaunal diversity of the inland plains suggests 

that a wide range of resources were available for exploitation, therefore a wide range of 

activities could be conducted resulting in a high diversity of site components. 

It is predicted that sites located on high ground and adjacent to permanent water sources 

will exhibit higher artefact densities and larger site sizes than those sites located on the 

plains. 

The rationale for this prediction is similar to that provided for the lowlands. 

• Where present faunal remains at inland plains sites will exhibit a range of terrestrial and 

aquatic species, with a higher relative abundance of the latter, but compared to the 

lowland sites there will be a higher relative abundance of terrestrial resources, 

• A high richness of raw materials is expected to characterise inland plains assemblages, 

and 

• It is expected that stone artefact assemblages will display characteristic attributes of 

rationing behaviour. 

The rationale for these predictions are similar to that for the lowlands and are not 

reiterated here. 

5.7. Pre and post-contact settlement patterns 

A number of scholars (e.g. Kaberry 1939, Shaw 1981) asked Aborigines in the study 

region about traditional land use practices prior to the arrival of Europeans. People 

responded to these questions by describing their own experiences when they were younger 
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(and/or their parents or elders' experiences) prior to European settlement. On the basis of 

this information it is possible to model changes in settlement patterns 

The model 
Prior to European settlement, there was a common pattern of land use across the 

region. For much of the year people split into small family groups and moved across the 

landscape hunting, collecting and foraging for certain plant and animal resources. Large 

gatherings for ceremonial, social and trading purposes occurred during the dry season. 

There was a year round focus on water sources which provided key resources such as fish, 

mussels, lilies and water. Seasonal movement occurred between the coasts, lowlands and 

inland plains in the dry, and the uplands in order to shelter in the caves and rock shelters in 

the wet. The common factor in all these observations is that Aboriginal movement between 

different landscape zones was largely unrestricted. 

In contrast during the contact period it appears that there was a greater emphasis on 

the use of the rugged uplands as areas of refuge, with less intensive use of the lowlands and 

inland plains. During the contact period these zones became increasingly risky places to 

utilise compared to the uplands which were havens from police and settlers alike. Following 

from this is the implication that there would have been a concomitant increase in the use of 

the uplands and its associated resources, and a decline in the exploitation of the lowlands 

and inland plains and associated resources. Owing to resource depletion as a result of the 

pastoral industry people increasingly turned to European food sources such as cattle. 

Archaeological manifestations 

The following predictions are made for the regional archaeological record: 

• Sites containing contact material will be found across a smaller range of zones than pre-

contact sites, 

The restricted site distribution for post-contact sites will represent a mode of 

settlement that focuses on one zone that can be utilised in safety. This aspect is examined 

in more detail by the following predictions: 

• It is expected that there will be more intensive use of the uplands in the contact period, 

reflected by the location of the majority of post-contact sites in this zone. In contrast pre-

contact sites should be distributed more evenly across the different landscape zones. 
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• It is expected that there will be a decline in the number of sites located on the plains and 

lowland areas in the post-contact period compared to the pre-contact period. 

During the post-contact period the plains and other low areas became risky places to 

exploit as these areas could be easily accessed by settlers and police in contrast to the 

rugged uplands country which were used as refuges. 

• It is expected that post-contact sites should contain evidence of a greater range of 

activities per site than pre-contact sites. 

If during the post-contact period more activities were being carried out in the safety 

of the uplands, then it is likely that this will be represented at individual sites by evidence of 

a greater range of activities at each site. 

• Following from the above prediction it is expected that post-contact sites will be larger in 

size (area) and have a higher density of artefacts and other materials, than pre-contact 

sites. 

5.8. Summary 

This chapter presented reliable historic and ethnographic data regarding variability 

in group size and composition, site location and resource exploitation for each landscape 

zone. This data suggested that despite some similarities, the land zones were exploited in 

different ways. More importantly the data indicated that just as the environment of the 

study area had changed to an unknown extent since European arrival, so too had Aboriginal 

lifeways undergone change prior to the first professional ethnographies being conducted in 

the 1930s. Despite this fact, the ethnographic database documents some of the rapid changes 

that occurred in Aboriginal lifeways as a response to European settlement of the area. The 

data was used to develop a number of models from which predictions about the 

archaeological record were generated. Chapters 7-10 present archaeological data relevant to 

testing these models. Prior to doing so however, it is necessary to determine the extent to 

which the archaeological record has been modified by post-depositional processes. The 

following chapter determines the extent to which these processes have impacted on the 

archaeological record. 
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CHAPTER SIX 
THE IMPACT OF SITE FORMATION AND DISTURBANCE 

PROCESSES ON THE REGIONAL ARCHAEOLOGICAL 
RECORD 



As noted in Chapter 1, it is important when investigating settlement patterns to 

consider the impact of geomorphic and taphonomic processes upon the archaeological 

record. It has been widely demonstrated that such processes may bias the archaeological 

record by introducing patterning which may be accepted as cultural in origin (e.g. Allen 

1991; Camilli and Ebert 1992; Gifford 1978; Gladfelter 1981; Schiffer 1983). In Chapter 3 

it was noted that a number of studies from the Ord-Victoria River region suggested that the 

current structure and composition of some open sites had been modified by post-

depositional disturbance processes. Therefore prior to explicating settlement patterns in the 

study region it is necessary to determine the effect of formation and disturbance processes 

upon the archaeological record. 

In the previous chapter a number of models were developed on the basis of historic 

and ethnographic data and predictions about the archaeological record were made. However 

if site formation and disturbance processes significantly impact on the archaeological record 

then the expected archaeological patterning described at the end of the previous chapter may 

not be evident. This does not mean that the models and predictions are invalid, rather it 

indicates that the archaeological record has been skewed. Therefore this chapter looks at 

how the expectations outlined at the end of the previous chapter may be transformed or 

blurred in the archaeological record by site formation and disturbance processes. The 

chapter is structured in two parts. The first part of the chapter examines the impact of site 

formation and disturbance processes using the existing site database. In the second part of 

the chapter this examination goes beyond the existing site database to experimental data. 

6.1. Assessing levels of natural disturbance in the study region 

Schiffer (1983:679) states that by using multiple lines of evidence the effects of site 

formation and disturbance processes can be assessed and taken into consideration during the 

analysis and interpretation of archaeological evidence. In this section 1 describe three levels 

of analyses, the site context, assemblage and artefact levels (after Schiffer 1987), which may 
be used in order ascertain the presence and impact of disturbance processes on sites. These 

three levels of analyses are then used in order to determine the impact of disturbance 

processes upon sites in the study area. 

6.1.1. Site context level 

The immediate environment in which the site is located may contain evidence 

indicating the operation of various formation and disturbance processes. Aspects to 

consider are the nature of the sediments, the presence of ecofacts and other intrusive 
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materials, and the structure and context of the deposit. The colour, texture, composition, 

chemical properties and surface morphology of sediments may all reflect formation 

processes (Butzer 1971:chapter 10; Courty et al. 1989; Deetz and Dethleesen 1963; Hassan 

1978; Hughes 1980, 1983c; Hughes and Lampert 1977; Schiffer 1987:288-289, 291). 

Similarly the presence of 'ecofacts' such as humus, various concretions, nesting material of 

rodents and insects, land snail shells, insects, plant parts and pollen, vertebrate remains, and 

faeces may provide data concerning non-cultural formation and disturbance processes 

(Schiffer 1987:290). Various factors relating to site morphology such as slope, presence of 

potholes, gullies or rills, may strongly suggest that certain processes have affected the site 

(Schiffer 1987:292,1983). 

6.1.2. Assemblage level 

An examination of the nature of the artefact assemblage as a whole is also a means 

by which site formation and disturbance processes can be ascertained. The quantity, 

diversity and density of artefacts, together with their vertical and horizontal distribution, 

breakage and representation of skeletal parts, are all aspects which may be sensitive to non-

cultural processes (Schiffer 1987:279-287). 

6.1.3. Artefact level 

At the level of the artefact there are a number of observations that can aid in the 

identification of site formation processes such as artefact size, shape, orientation and dip, 

damage, and weathering (Schiffer 1987:267-279). For example size-sorting may result from 

a number of natural processes such as graviturbation, fluvial activity, wind action and 

faunalturbation (Allen 1991; Bocek 1986:590-1; Bum et al. 1980; Butzer 1982; Erlandson 

1984; Isaac 1967, 1977; Kirkby and Kirkby 1976; Kleindeinst 1961; Komfeld 1982; Kroll 

and Isaac 1984; Larradale 1987; Lathrap 1968; Petroglia and Nash 1987; Rick 1976; Schick 

1986, 1987; Turnbaugh 1978). Several studies also noted that shape is an important factor 

determining the extent to which artefacts are displaced (e.g. Harding et al. 1987; Olsen and 

Shipman 1988; Stern 1980; Turnbaugh 1978; Wandsnider 1988). Artefacts may be aligned 

and abraded by current flow, therefore it is important to note orientation, dip and abrasion 

on artefacts (Bunn et al. 1980; Butzer 1982; Harding et al. 1987; Isaac 1967, 1977; 

Kleindeinst 1961; Kroll and Isaac 1984; Lathrap 1968; Shackley 1974, 1978; Turnbaugh 

1978; Wymer 1976). 



6.2. The nature of the site database 

Prior to presenting the archaeological data it is necessary to describe the nature of 

the site database that comprises records made by previous site recorders. This section also 

describes the type of information recorded from each site. For the purposes of this chapter 

site records have been accepted as accurate descriptions of the type and extent of 

disturbance at sites. 

6.2.1 The DAA and MAGNT site registers 

The databases utilised included the Department of Aboriginal Affairs (DAA) site 

register for the East Kimberley area and the Museums and Art Galleries of the Northern 

Territory (MAGNT) site register for the Victoria River District. There are a number of 

differences regarding the operation and management between the two site registers. For 

example the DAA site register contains information relating to all Aboriginal sites, both 

archaeological and ethnographic. In contrast, the MAGNT register only contains 

information pertinent to archaeological sites that are not sacred. For the purposes of this 

study, sites deemed 'sacred' in the Northern Territory, and those deemed 'significant', or 

'restricted' or 'unclear' in WA were not included owing to Aboriginal sensitivity regarding 

the release of this kind of information. This method resulted in a sample of 737 sites 

(Appendix 8) which were suitable for inclusion in this study. As noted in Chapter 3, 

surveys and research are ongoing in the region and the analysis involves only those sites 

included on the registers by the end of 1995. I have chosen to work with the largest number 

of sites available in order to obtain adequate coverage of the region and to minimise sample 

size effects. 

Both Sullivan (1982:43) and Schiffer (1987:340-3) have noted that it is important to 

critically examine existing site records, given that various factors including sample size and 

coverage, and variation in the accuracy of different site recorders may impact on the patterns 

observed. For the study region, data on both registers has been collected as a result of 

research and consultancy surveys. In some instances members of the public have also come 

forward with knowledge regarding sites. Therefore it is not surprising that there is 

considerable variation in the quality of site recording. Site records varied in the level of 

available detail from a reference to sighting a single artefact on a road, to thorough 

descriptions including accurate location, environmental variables, site contents, artefact 

densities, raw materials, excavation potential and details of recorded artefacts. In most 

cases the information available was adequate for general use in this study. However a 



number of site records were excluding owing to an absence of a grid reference, or because 

the grid reference and written description of the site's location were inconsistent. 

6.2.2. Types of information recorded 

As much information as possible was extracted from the site records in order to test 

the models developed in Chapter 5. Information extracted included the site name and 

number, recorders, year(s) when the site was recorded, survey method and rationale (e.g. 

consultancy, post-graduate research), grid reference and map sheet. The written description 

of the site and how to access it was used as a means of checking the accuracy of the grid 

references. Site components, geomorphic and physiographic region, topographic context, 

land system, local vegetation, ground surface visibility, extent and nature of disturbance, site 

dimensions and site contents were noted. The latter details related to the kind of bone or 

shell present, the type of grinding features (i.e. grooves, hollows) present at the site, raw 

materials, artefact types, and densities of stone artefacts. Where information such as land 

system, distance to nearest water, vegetation unit, geomorphic and physiographic unit was 

not described, this data was obtained from relevant topographic, vegetation and land system 

maps. A code was developed for this information and the data entered onto computer in a 

database using the Lotus Approach 3.0 software. 

6.3. The impact of site formation and disturbance processes on the archaeological record 

As noted in Chapter 3 not all sites in the study region remain in situ. An 

examination of geomorphological evidence available for the area can provide some idea of 

those landforms which have been relatively stable and those that have not. As Wandsnider 

(1987:168) has pointed out "different landforms are subject to different suites of erosional 

and aggradational processes". It follows from this that archaeological materials recorded on 

relatively stable landforms are more likely to be in situ than those sites deposited on 

unstable landforms. 

Regional landscape transformations which have occurred in the study area include 

shoreline movement, river and coastal alluviation and erosion (Chapter 2). For example, 

sites located on slopes, at the base of slopes, hills, plateaux or ridges, and areas adjacent to 

watersources have a lower potential for remaining in situ than sites located on the tops of 

plateaux, ridges, and hills. 

Natural processes which may have acted on sites in Ord-Victoria River region may 

be broken down into the following categories, each of which is discussed below: 
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floralturbation, impacts by animals, graviturbation, fluvial processes, argiliturbation and 

wind disturbance. However it is useful to identify the types of disturbance to sites in the 

study area which have been recorded at a general level before examining the impact of 

specific processes upon the archaeological record. 

Of 737 previously recorded sites 26.1% (n=193) were recorded as being disturbed. 

This must be regarded as a minimum value as some site recorders did not note the condition 

and integrity of sites. The majority of disturbed sites were recorded from the inland plains 

(5 1.2%, n=99; Figure 6.1). No sites from the coast or adjoining boundary area, nor from the 

lowlands-uplands boundary were recorded as disturbed. 

A range of disturbance agents have been recorded for the region including water, 

wind, humans, plants and animals. Note that these categories are not mutually exclusive. 

As illustrated in Figure 6.2 the principal disturbance agent in the region is water, followed 

by human actions and animals. Animal agents include macropods, termites, birds, wasps, 

and livestock such as cattle and donkeys. I believe these patterns result from the landform 

structure, together with recent land use activities associated with the pastoral industry and 

construction and upgrading of roads and communications infrastructure in the region. 

In the beginning of this section I stated that landform stability impacts upon site 

integrity and specifically that sites on slopes, at the base of hills, plateaux and ridges and 

adjacent to water sources were more likely to be disturbed than those on the tops of ridges, 

plateaux and hills. Frequencies of disturbance were higher among sites situated on gravel 

floors (84.6%), alluvial plains (72.3%), claypans (62.5%), and areas adjacent to 

watersources (69.6%) such as river and steam banks, compared to those in rockshelters 

(11.3%), on ridges (57.1%), hills (30%) and rock outcrops (44.4%). These results are 

generally consistent with that expectation. 

In order to determine if disturbance significantly affects the overall structure of sites 

in the region, the size, density and number of components at disturbed and non disturbed 

sites were compared. T-tests indicated that there was no significant difference in size or 

artefact density between disturbed and non-disturbed sites (Tables 6.1 and 6.2). A chi-

square test however indicated that component diversity on disturbed sites was usually lower 

than that observed for non-disturbed sites (Table 6.3). These results may reflect other 

factors such as sample size, and does not provide us with information regarding the specific 

impact of different processes upon the archaeological record. Therefore in the following 
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part of this chapter I examine the ways in which various processes may impact on the 

archaeological record based on studies conducted overseas and in Australia. I also examine 

how these processes may influence the results of testing the models developed in the 

previous chapter. 

6.3.1. Floralturbation 

The mixing of soils and sediments owing to root growth and decay, and tree falls is 

referred to as floralturbation and may have a substantial impact on archaeological materials 

according to Rathje and Schiffer (1982:142). Most of the tree fall in the study area is likely 

to result from windthrow during cyclonic disturbances (following Wood and Johnson 

1978:330). The result of tree fall is inversion and mixing of horizons and artefacts (Gifford 

1978:79; Schiffer 1987:212; Wood and Johnson 1978:329). However vegetation growth 

also contributes to deposition of ecofacts and more importantly, may obscure sites (Schiffer 

1987:211-212, Wood and Johnson 1978:332). Given that little is known about the impact 

of floralturbation upon sites in an Australian context, I focus on how vegetation may 

obscure sites. 

How could vegetation growth affect the results of testing the archaeological 

predictions derived from the historic and ethnographic models? Vegetation growth may 

affect the results of testing these predictions by impacting upon perceived site size and 

artefact densities, particularly by entirely or partly obscuring sites. The extent of this impact 

may be tested against site survey data from the region. Accordingly it is predicted that there 

will be a strong negative relationship between site characteristics such as size and artefact 

density and the level of vegetation cover (ground surface visibility). 

This prediction was tested using site data where information concerning the 

vegetation cover and site attributes were recorded. Figures 6.3 and 6.4 illustrates that the 

relationship between visibility and site size (area) and artefact density is somewhat weak, an 

interpretation supported by the results of spearman's rank tests which returned r values of - 

0.1 (n=78) and 0 (n71)  for visibility and site area and density respectively. Therefore there 

is little support for the prediction and it appears that vegetation cover has had a negligible 

impact on observed site sizes and artefact densities in the study region. 

6.3.2. Animal impacts 

In the study region various animals may contribute to site disturbance including 

goannas, termites, livestock, rodents, carnivorous animals and raptorial birds. In the 
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previous chapter a number of models were developed, from which predictions regarding the 

nature of stone and faunal assemblages were made. There are four ways in which animals 

may affect these archaeological predictions, related to the preservation of organic materials 

in the archaeological record and the nature of faunal and stone artefact assemblages. Each is 

discussed below: 

By destroying organic materials such as wooden artefacts 

Termites are ubiquitous throughout northern Australia, and their feeding behaviour 

results in the rapid decomposition of organics such as wooden structures (Andersen and 

Jacklyn 1993:11). Consequently, items of material culture such as wooden tools and 

paperbark huts which are recorded historically and ethnographically for the study region, are 

unlikely to survive for long periods of time. In such cases their absence from sites does 

mean that these items were not utilised and that the predictions are not met, rather the 

evidence to support these aspects of the models no longer exists in the archaeological 

record. 

By creating, modifying and/or destroying faunal assemblages. 

In addition to substantially modifying or destroying faunal assemblages, goannas, 

other carnivorous animals and raptorial birds may also create faunal assemblages (e.g. 

Aplin 1981; Archer 1977; Bowdler 1984; Brain 1980; Geering 1990; Hope 1981; Lyman 

1994; Marshall 1986; Mowat 1989; Solomon 1985; Solomon and David 1990; van Tets 

1990; Walters 1984; Yellen 1977b, 1991) For example observations by Hope (198 1:120-1) 

have demonstrated that goannas may drag their prey some distance from where it was 

captured; thus the remains of a meal at an abandoned campsite may be removed from its 

primary depositional context by goannas. On the basis of ethnographic observations in 

Africa, Yellen (1991:166) noted that while generally the amount of bone recovered from 

sites correlated positively with length of occupation, on a more specific level such a 

correlation did not hold for certain classes of bone. Certain bones, depending on the amount 

of tissue adhering to them, were more attractive to carnivores than others and therefore were 

more likely to be removed (Yellen 199 1:172). Issac (1967:39-40) Walters (1984:395) and 

Yellen (1991: 179) all observed a rapid rate of bone attrition during their studies. 

It is possible that predictions relating to faunal assemblages may not betestable if 

such remains have not survived, or preservation is such that taxa identification is not 

possible. Care must also be taken to ensure that faunal assemblages used to test the 

predictions are cultural, rather than natural in origin. It is possible to distinguish between 
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non-anthropogenic and humanly derived faunal assemblages using a number of criteria 

identified by previous studies such as the kinds of skeletal elements present and absent from 

the deposit, the presence or absence of chewing and/or tooth marks on bones, breakage 

patterns of bones, size of bone fragments, proportions and nature of burnt bone, presence of 

digestive damage on bone and the presence or absence of artefactual material such as ochre 

and stone artefacts (Aplin 1981; Archer 1977; Bowdler 1984; Brain 1980; Geering 1990; 

Lyman 1994; Marshall 1986; Mowat 1989; Solomon 1985; Solomon and David 1990; van 

Tets 1990; Walters 1984; Yellen 1991). 

3. By directly modifying or destroying stone artefact assemblages 

The burrowing behaviour of animals may displace artefacts in deposits, resulting in 

characteristic non-cultural patterns. For example goannas are notorious for burrowing in 

rock shelters and middens (Meehan et al. 1985; personal observations) leading to 

stratigraphic homogeneity and mixing of both small and large artefacts within the deposit 

(Hope 1981:120-1; Meehan et. a! 1985:148). In contrast burrowing rodents in 

archaeological deposits may produce size-sorting of artefacts (Bocek 1986:592; Erlandson 

1984; Larradale 1987). 

In order to construct and repair their mounds, termites generally obtain immense 

quantities of soil from B-horizon material which is excavated and transported to the surface 

(Lee 1983:636). As an indicator of the magnitude of soil displacement which may occur as 

a result, Williams (1968 in Lee 1983:636) noted that at Brocks Creek to the northeast of the 

study area, about 6000mg/ha' of fine sediment had been moved to the surface by termites. 

Subsequently about 75% of this had been lost through erosion and he concluded that the 

present M horizon had accumulated in about 12,000 years as a result of termite activity 

(Williams 1968 in Lee 1983:636). As a result of transporting sediments to the surface, 

artefacts may be subject to disturbance. In archaeological contexts, the vertical 

displacement of artefacts at the Ffjx50 site in Kenya, and at Gombe rock shelter in Zaire, 

has been largely attributed to the pedoturbatory actions of termites (Bunn et al. 1980:118; 

Cahen and Moeyersons 1977:814-5; Moeyersons 1978:126, 1980:23). 

Cattle and other livestock may disturb sites by trampling and displacing artefacts. 

During experimental work Wandsnider (1988:24) noted that cattle could displace artefacts 

horizontally by as much as 45cm through trampling. James et al. (1994) argued that the 

primary agent of sherd displacement in the Methan region in Greece was probably livestock, 

together with surface wash. Such displacement of artefacts may result in a 'stretching' of the 
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site and artificially increasing site sizes. Furthermore as a result of trampling artefacts may 

be subject to high rates of breakage. Mowat (1994:208, 1995:9 1) suggested that buffaloes 

were most likely to be responsible for the fragmentation of molluscs on surface sites in the 

West Alligator River area. High levels of artefact breakage resulting from trampling may 

artificially increase artefact densities. Therefore predictions regarding the nature of stone 

artefact assemblages and site structure may not be supported if sites used to test the model 

have been impacted by animals. 

4. By indirectly accelerating erosion 

Cattle and other livestock may disturb sites by accelerating erosion and deflation 

processes through the removal of vegetation cover and ground surface disturbance. This is 

particularly the case in overgrazed areas. For example Meehan etal. (1985) noted that many 

sites in the South Alligator River wetlands had been significantly eroded owing to buffalo 

damage. 

The impact of animals may be assessed using site register data and data derived 

from analyses of the artefact assemblages from various sites in the region. Given the 

predominant land use in the region has always been the pastoral industry, the animals which 

will have the most extensive and greatest impact upon sites are likely to be cattle. Sites 

subject to livestock disturbance may exhibit higher levels of breakage and as a result, 

artefact densities, than those sites that have not. However it was not possible to test this 

prediction using existing site records because no sites were recorded as disturbed only by 

livestock. Therefore in terms of intra-site assemblage patterning the results of livestock 

disturbance upon sites in the region remains unknown. Where relevant the impact of other 

animals such as raptorial birds and carnivores on cultural assemblages will be investigated 

for the individual sites described in Chapters 8-10. 

6.3.3. Graviturbation 

Graviturbation or soil creep, is the downslope movement and mixing of sediments 

primarily from gravitational forces (Leeper and Uren 1993:243, 281; Wood and Johnson 

1978:349). This process may relocate surface and shallowly buried archaeological materials 

downslope, or bury such materials if they originally occurred at the bottom of the slope 

(Wood and Johnson 1978:35 1). In contrast solifluction or slope wash, refers to downslope 

movement with the aid of flowing water and is discussed under fluvial processes (Wood and 

Johnson 1978:346). 
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A number of studies have aimed to investigate the magnitude of disturbance and the 

spatial patterning of artefacts thought to result primarily from graviturbation (e.g. Bowers et 
al. 1983; Foley 1981a; Fuchs et al. 1977; Jobling et al. 1984; Kirkby and Kirkby 1976; 

Kornfeld 1982; Moeyersons 1978; Rick 1976). The observations and nature of each study 

are summarised in Table 6.4. 

Collectively the studies referred to in Table 6.4 indicate that graviturbation results 

in variable artefact behaviour and that there is no clear relationship between degree of slope 

and magnitude of artefact movement (Figure 6.5). Artefact movement does not necessarily 

always occur in a downhill direction (e.g. Bowers et al. 1983; Foley 1981a) and in some 

instances degree of slope does not appear to affect artefact frequency or weight (e.g. Fuchs 

et al. 1977). In other cases size-sorting was apparent (e.g. Kirkby and Kirkby 1976; 

Kornfeld 1982; Rick 1976) and the majority of artefacts were located at the base of the slope 

(Kornfeld 1982; Rick 1976). It could be argued that the apparently contradictory results 

arise from the nature of these studies, i.e. a combination of both experimental work and field 

observations of patterning which has then been attributed to graviturbation. However the 

experimental studies which facilitate greater control over the number of variables which 

may affect the outcome of each study also show contradictory results (e.g. cf Bowers et al. 

1983 and Moeyersons 1978). It would appear that the effects of graviturbation on artefacts is 

a phenomenon which is poorly understood by archaeologists. 

Although the results of these studies are contradictory they suggest that with one 

exception (i.e. Fuchs et al. 1977) graviturbation will result in a degree of artefact movement. 

As such graviturbation may affect the results of testing the predictions derived from the 

models described in the previous chapter. In particular a number of predictions relating to 

artefact densities at sites in different topographic locations were made. However the nature 

of the existing site database for the study region is such that it is not possible to test for the 

impact on graviturbation on the archaeological record. Therefore the impact of this process 

upon sites in the region remains unknown. 

6.3.4. Fluvial activity 

A range of fluvial processes such as solifluction, rainspiash, sheetwash, rilling, 

gullying and flooding may disturb sites. The magnitude of impact and observed patterning 

arising from these processes has been investigated primarily through experimental work by a 

number of scholars (e.g. Allen 1991; Bunn et al. 1980; Butzer 1982; Foley 1981a; Gifford 

1978; Harding et aL 1987; Hanson 1980; Isaac 1967, 1977; James et al. 1984; Kleindeinst 
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1961; Kornfeld 1982; Kroll and Isaac 1984; Lathrap 1968; Petraglia and Nash 1987; 

Shackley 1974, 1978; Schick 1986, 1987; Turnbaugh 1978; Wymer 1976). The observations 

and nature of each study are summarised in Table 6.5 and the results are illustrated in Figure 

6.6. To date the impact of fluvial processes upon the Australian archaeological record has 

received little detailed attention. 

The studies listed in Table 6.5 indicate that the effects of fluvial processes vary 

from size sorting, orientation and abrasion of artefacts as result of rainwash (Butzer 

1982:102) to the destruction of entire sites as a result of massive, large-scale flooding 

(Turnbaugh 1978; Schick 1986). 

Of relevance to the current study is Turnbaugh's (1978) analysis of the impact of a 

large flood on 226 hunter-gatherer sites situated along a portion of the Susquehanna River in 

north-central Pennsylvania. His results are relevant given apparent similarities between site 

location patterns exhibited in the Susquehanna River area and the study region. Turnbaugh 

(1978:599) noted a "heavy riverine focus" with a particular emphasis on small streams, 

which is similar to the Ord-Victoria River region where previous research indicates a strong 

relationship between site location and water sources (Chapter 3). 

Turnbaugh (1978:599) found that about 57% of the 226 sites in his study sustained 

some kind of disturbance from the flood. The analysis showed that islands and the banksof 

major streams were the most susceptible locations to flood damage, in contrast to hillside 

and stream terrace sites (Turnbaugh 1978:603). Terrace location appeared to be a 

significant factor in terms of differential site preservation and Turnbaugh (1978:604) 

suggested that this may reflect choices made by prehistoric people to locate themselves 

where flood damage would be minimal. Turnbaugh (1978:604) observed that in north-

central Pennsylvania, local hunter-gatherer groups tended to locate their long-term 

settlements well away from flood-prone areas while seasonal camps or activity areas which 

were established during the dry times of the year, were located with little regard for the high 

water mark. The implications of this pattern is that seasonal or short term camps close to 

water courses are more likely to be impacted by flooding episodes and that longer-term 

settlements situated out of the flood danger area will remain preserved, thus introducing a 

form of bias into the archaeological record. Turnbaugh (1978:605) also emphasised that 

changes in river and stream channels over time will affect contemporary human activity 

while at the same time erasing evidence of former occupation (see also Brookes et al. 1982 

and Lathrap 1968 for similar observations). 
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Allen's (199 1:45) study of artefact movement resulting from solifluction suggests 

that in the short-term, the erosion of fine soil particles by sheetwash and small rills are 

frequent and regular events and will probably not result in significant downslope movement 

of artefacts. In the long term the effect will be to decrease soil depth on hill crests and slopes 

and increase soil depth on valley margins and bases of slopes. This has the effect of 

increased stoniness and increased relative artefact densities on the upper slopes while at the 

base of the slope these areas of deposition result in a relative decrease in artefact density and 

eventual burial (Allen 1991:45). Artefact shape and size were shown to be important factors 

in Allen's study. He noted that the smaller and more spherical artefacts displayed the 

greatest tendency towards artefact movement, and artefacts with relatively thin, flat surfaces 

such as blades, were also frequently transported downslope (Allen 199 1:47). 

Generally the studies referred to in Table 6.5. all observed similar phenomenon 

resulting from fluvial processes including size-sorting, protection of artefacts from further 

disturbance once they are buried, orientation of artefacts by current flow and abrasion of 

artefact edges (e.g. Bunn et al. 1980; Butzer 1982; Harding et al. 1980; Isaac 1967, 1977; 

Kleindeinst 1961; Lathrap 1968; Petraglia and Nash 1987; Schick 1986, 1987; Shackley 

1974, 1978; Turnbaugh 1978; Wymer 1976). In terms of size-sorting, smaller artefacts 

generally less than 15mm in size, were selectively removed or winnowed from the 

assemblages to a greater extent than larger artefacts (Petraglia and Nash 1987). 

Fluvial processes have been shown by many authors to have a substantial impact on 

sites. Given the apparent riverine focus of hunter-gatherer land use identified for the study 

area in Chapter 3, it is important to assess the extent of disturbance that may have occurred 

as a result of fluvial action. The review above clearly indicates that fluvial processes may 

impact upon site survival and location, and site size and artefact densities of sites near water 

sources. All of these factors are key elements in the predictive models outlined in the 

previous chapter. Additionally predictions regarding the nature of the stone artefact 

assemblages were derived from most of these models. As indicated above fluvial processes 

may introduce size-sorting with resultant patterning which may not support the predictions 

generated from the models. Accordingly it is expected that: 

• fluvial processes will have the greatest impact of all disturbance processes upon sites in 

the study region; 

• the frequency of site disturbance will be correlated with distance from water source, all 

other things being equal; and 
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• those sites nearer water sources such as less than 200m will exhibit higher levels of size-

sorting, orientation and abrasion of artefacts than those sites located further away, such 

as more than 200m. 

The existing site database for the region was used to test these expectations. As 

noted earlier Figure 6.2 indicates that fluvial processes impacted on most of the disturbed 

sites (75.1%, n145). 

It was predicted that the frequency of site disturbance will be correlated with 

distance from water source. Figure 6.7 illustrates the frequency of disturbed sites against 

distance to nearest water source. Consistent with expectations the frequency of site 

disturbance was greatest within 200m of the nearest water source and declined with 

increasing distance; a association supported by an r value of 0.9 (n=5) derived from a 

spearman's rank test. 

Finally it was predicted above that that those sites nearer (i.e. less than 200m from) 

water sources will exhibit higher levels of artefact size-sorting, orientation and abrasion than 

those sites located further away (i.e. greater than 200m). Sites selected for this test (n=14) 

were those open sites for which detailed artefact recording had been undertaken by site 

recorders. Figure 6.8 illustrates that artefact weights from sites less than 200m from water 

are less variable than those further away suggesting that a high degree of size-sorting had 

occurred at the former. Although it appears from Figure 6.8 that artefacts from sites further 

away from water are larger, a probability value of 0.1 derived from a student's t-test (Table 

6.6) suggests that these artefacts are not substantially larger than those closer to water. 

Contrary to expectations Figure 6.9 shows that the percentage of the assemblage which is 

abraded from sites less than 200m from water, is less than that for those sites situated more 

than 200m from water. This interpretation is supported by the results of a chi-square test 

(Table 6.7). Figure 6.10 illustrates that a greater percentage of each assemblage is 

susceptible to orientation at sites situated less than 200m from water than those situated 

more than 200m from water. While this pattern is consistent with the expectation made 

above, a chi-square test (Table 6.8) indicated that there is no real difference between the 

frequencies of artefacts subject to orientation at distances less than and greater than 200m 

from water. Overall the results of testing the final prediction concerning levels of artefact 

size-sorting, abrasion and orientation according to distance to nearest water source, are 

ambiguous. While this may reflect sample size phenomenon, and/or the fact that the 200m 

threshold may not be adequate to observe patterning in the archaeological record, the results 
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of testing the first two predictions very clearly indicated that fluvial processes do impact on 

the archaeological record. However on the basis of the existing site database it has not been 

possible to adequately quantify the impact of fluvial processes at the level of patterning 

within artefact assemblages. Therefore it may be difficult to distinguish between cultural 

and non-cultural intra-site assemblage patterning at sites disturbed by water. In turn 

predictions regarding the nature of stone artefact assemblages may not be supported if sites 

used to test the model have been impacted by fluvial processes. 

6.3.5. Argillturbation and the penetrability of sediments 

According to Wood and Johnson (1978:352) "argilliturbation is soil mixing caused 

by seasonal swelling and shrinking of expansible clays in soils". During dry periods clays 

shrink and crack. At this time artefacts on the surface may fall between 10cm to 1 .5m down 

such cracks (Butzer 1982:108-109). These cracks are then gradually filled with surface soil 

through wind action, animal traffic and soil washing in at the onset of rainfall. Therefore 

the soil wets from the top down, and mainly inwards from the cracks. During the wet season 

the cracks close first but sideward wetting continues. Thus the soil expands pushing up the 

soil surface, creating a mound microrelief on the surface called gilgai (Limbrey 1975:220; 

Woods and Johnson 1978:354). Artefacts deposited on such clays may be rearranged and 

travel up and down the soil profile before they are eventually transported to the surface 

where they may mimic an in situ site (Butzer 1982:1-8-109; Schiffer 1987:216; Woods and 

Johnson 1978:354). 

It has also been noted by a number of researchers that the nature of the sediment has 

a strong impact upon the effects of other post-depositional processes such as trampling and 

visibility of artefacts (Boot 1987; Gifford-Gonzalez et al. 1985; Mathews 1965; Stockton 

1973; Schiffer 1987:126). Surfaces vary in their resistance to an applied force such as a 

penetrating artefact or foot. This property, referred to as "penetrability", is a result of 

factors such as the morphology and size of sedimentary particles, moisture content, chemical 

composition and vegetation (Schiffer 1987:126). Loose or sandy substrates for example, 

have a greater penetrability than hard substrates, therefore artefact displacement is greater 

on the former than the latter. This general contrast between loose sandy deposits and hard 

substrates in terms of their ability to trap artefacts has been widely noted in the literature 

(e.g. Foley 1981a:166; Gifford-Gonzalez et al. 1985; Kroll and Isaac 1984:12; Moeyersons 

1978; Stern 1980:87; Stockton 1973; Wandsnider 1988). As an example, Figure 6.11 

illustrates the relationship observed by Foley (1981a:166) between artefact density and 

sediment type in the Amboseli region of Kenya. High artefact densities were observed on 
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the hard, compact substrates, in contrast to the low densities recorded for looser substrates. 

Note that Foley (1981a:170) acknowledged it was possible that prehistoric settlement and 

discard patterns were mimicking taphonomic processes. 

Table 6.9 describes the nature and observations of studies which consider the kind 

of sediment as a factor in artefact displacement. Owing to a greater control over the 

variables which may affect the results of these investigations, the experimental studies have 

a greater capacity for understanding the artefact behaviour on different substrates than those 

studies based on field observations alone. It is apparent that the majority of previous 

experimental studies have focused on artefact behaviour in sandy mediums, and have had as 

their primary focus, mechanisms such as trampling or wind action, while the nature of the 

substrate alone is considered a secondary factor (e.g. Boot 1987; Gifford-Gonzalez et al. 

1985; Olsen and Shipman 1988; Stockton 1973, 1977; Wandsnider 1987,1988; Yellen 

1991). The length of time over which the observations were made also varies, so it is not 

surprising that this variability is reflected in the results. For example Yellen (1991) did not 

observe any size-sorting of artefacts yet size-sorting of artefacts was noted by Barton and 

Bergman (1982), Olsen and Shipman (1988), Stern (1980), Stockton (1973, 1977) and 

Wandsnider (1987). It is clear that the behaviour of artefacts even within the one medium is 

not yet well understood. 

Argillturbation and the penetrability of sediments may impact on the archaeological 

record in the study area such that predictions derived from models in the previous chapter 

regarding site location and density, and nature of stone artefact assemblages may not be 

supported. For example cracking clays are found throughout the inland plains and lowlands 

in the study area and it is therefore possible that sites located in these areas may be subject 

to argiliturbation processes resulting in mixing of artefacts. Given the diverse geology and 

landforms in the study area it might also be expected that the nature of the substrate will 

impact on artefact densities such that artefact densities will be higher on skeletal and 

lateritic substrates than on sandy and alluvial substrates. Therefore the predictions relating 

to artefact densities made in the previous chapter may not be supported if the original 

artefact densities have been transformed as a result of the nature of the depositional matrix. 

The extent of artefact size-sorting may also vary according to the nature of the substrate. 

For example the absence of certain size classes could be mistakenly identified as indicating 

that only early stages of a reduction sequence were undertaken at a site, rather than 

reflecting site formation and disturbance processes. 
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The following predictions regarding the expected impact of argillturbation and the 

penetrability of sediments upon the archaeological record of the study region are made: 

• It is expected that sites situated on cracking clays will show higher levels of artefact 

mixing than those sites not located on cracking clays; 

• It is predicted that artefact densities will vary according to the nature of the substrate, 

specifically artefact densities will be higher on skeletal and lateritic surfaces than on 

loam or alluvial surfaces; and 

• Finally it is expected that the extent of size-sorting will vary according to nature of the 

substrate, specifically size-sorting will be more apparent on sandy and alluvial substrates 

than on harder substrates such as skeletal soils and lateritic substrates. 

In order to test the prediction that sites situated on cracking clays will show higher 

levels of artefact mixing than those sites not located on cracking clays, data from 15 sites for 

which detailed artefact recording had been undertaken was used. Figure 6.12 illustrates the 

standard deviation for artefact weight from sites on cracking clays and those sites not 

located on cracking clays. Although the sample size for the cracking clay sites is small, it 

suggests that generally these sites exhibit greater variability in artefact weight than those 

sites which are not situated on cracking clay which is consistent with the expectations. 

It was predicted that artefact densities would vary according to the nature of the 

substrate, specifically that artefact densities would be higher on harder substrates such as 

skeletal, lateritic and clay surfaces than on softer substrates such as loam or alluvial 

surfaces. Data from 28 sites for which data concerning artefact densities and substrates 

existed were used to test this prediction. Figure 6.13 illustrates the artefact densities 

according to substrate type. Such patterning is not entirely consistent with the predictions 

because artefact densities on the lateritic and cracking clay surfaces are lower than that 

found on alluvial surfaces. However in support of the prediction highest artefact densities 

are found on skeletal soil substrates. The ambiguous results suggest that other factors such 

as the components present at sites may be impacting on the observed densities. For 

example, knapping floors situated on alluvial surfaces might contain higher artefact 

densities than artefact scatters on lateritic surfaces. In order to minimise this type of bias, 

artefact densities for sites containing only artefact scatters were examined. However as 

Figure 6.14 illustrates, although the highest artefact densities occur on the skeletal soils 

which is consistent with the predictions, artefact densities on lateritic surfaces were not 

higher than those on alluvial or clay/alluvial substrates. Therefore the data presented here 
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provides little support for the predictions, and it is probable that other factors such as sample 

sizes and length of occupation are determining artefact densities. 

It was predicted that the extent of size-sorting will vary according to nature of the 

substrate, specifically that size-sorting will be more apparent on sandy and alluvial 

substrates than on harder substrates such as skeletal soils and lateritic substrates. Figure 

6.15 illustrates the variance in artefact size, and frequency of different sized artefacts, (as 

measured by maximum dimension) within sites on different substrates. It is apparent that 

size-sorting occurs across all substrates with artefacts less than 1cm in size rarely recorded, 

and that there is no apparent relationship between the maximum dimension of artefacts and 

substrate type. This impression was confirmed by a r2  value of 0 (n=844) for regression 

analysis. Thus while size-sorting of artefacts does occur, the prediction that such variation is 

related to the nature of the substrate is not supported. 

6.3.6. Wind disturbance 

Deflation, or the removal of fine sediment by wind action commonly lowers and 

rearranges archaeological materials, often leaving a "two-dimensional chronologically 

blurred site context for archaeologists" (Wood and Johnson 1978:359). Aeolian processes 

occur primarily in desert and seashore environments, but can also occur on other largely 

barren land surfaces (Schiffer 1987:239). In addition to deflation by erosion, aeolian 

deposition may obscure artefacts (Schiffer l987:240-l). Artefacts deposited on or nearby 

dunes may be altered in a number of ways including deflation, complete burial, or both 

(Schiffer 1987:241-2). In a study designed to ascertain the extent to which small artefacts 

may be deflated by wind action, Lancaster (1986) noted that size-sorting occurred with 39% 

of fragments with a dimension of less than 10mm missing at the conclusion of the 

experiment. In addition to size, she also noted that artefact shape and orientation with 

respect to wind direction were important factors which determined the extent of artefact 

movement (Lancaster 1986:362). In her investigation of artefact movement and dune 

processes, Wandsnider (1988:27) also observed that smaller, thinner artefacts were under 

represented on the surface of experimental plots owing to size-sorting. In the study area 

dunes are limited to some islands and parts of the coast, therefore wind may impact on the 

results of testing predictions concerning the nature of stone artefact assemblages, artefact 

densities, site location and size in these zones. However as noted in Chapter 3, very little 

research has been undertaken in these zones and therefore quantifying the impact of wind 

upon sites in these zones is not currently possible. 
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6.3.7. Conclusions 

The data presented above indicates that nearly a third of the previously recorded 

sites have been disturbed; the majority by fluvial processes. Variable artefact densities and 

size-sorting of artefacts are apparent at sites in the study region and it appears likely that 

these patterns result from natural processes related to fluvial processes and the nature of the 

substrate. However it was difficult to quantify the extent to which these processes had 

impacted the archaeological record using the existing site database owing to sample size 

problems and a paucity of data for sites in some topographic settings. Given that aspects of 

the predictive models in Chapter 5 relate to artefact densities and the nature of stone artefact 

assemblages it is important to be able to distinguish between artefact patterning resulting 

from natural and cultural processes. In order to achieve this it is therefore necessary to go 

beyond the existing site database and examine the results of experimental research. 

6.4. Field Experiments 

Studies listed in Table 6.9 suggest that the initial factor which might result in size-

sorting of artefacts following deposition is the nature of the substrate. It is generally 

recognised in the literature that artefact movement may occur in a variety of soil matrices. 

However the majority of these studies describe artefact movement in sandy deposits in 

either rock shelter (Stern 1980; Stockton 1973, 1977) or open dune contexts (Wandsnider 

1988). A few scholars noted that cracking clays may also affect artefact movement (Butzer 

1982; Wood and Johnson 1978). 1am unaware of any studies addressing artefact movement 

on soil types found in the wet-dry tropics of northern Australia. Therefore in order to 

explicate the relationship between size-sorting and the nature of the substrate I undertook a 

series of field experiments. Specifically the aim of the experiment was to address two 

questions: does the nature of the substrate affect the magnitude of artefact displacement? 

and what is the extent of this displacement? 

6.4.1. Methodology 

Previous studies of soil groups in the region were used to identify the following key 

substrate types: loams, lateritic podsols, skeletal, cracking clays and alluvial sediments (after 

Stewart 1970). This broad categorisation was selected for two main reasons. Firstly testing 

all the different soil families was beyond the scope of this study and secondly, I was 

primarily interested in investigating a broad range of substrate types rather than sediments 

within specific soil families. 
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Having identified five key substrate types it was then necessary to obtain five 

artefact assemblages. As the results of previous studies suggested that artefact shape and 

size were factors which contributed to the degree of artefact movement, artefacts of various 

shapes and sizes were selected from those which had been manufactured previously by 

knapping enthusiasts at the Northern Territory University and included raw materials which 

are found in the study area such quartz, chalcedony, fine-grained sedimentary rock, chert 

and quartzite. Five size classes were arbitrarily defined according to the maximum 

dimension of artefacts. The smallest class, size class 1, includes artefacts with a maximum 

dimension less than or equal to 10mm. Size class 2 includes artefacts with a maximum 

dimension greater than 10mm but less than 3 0mm, size class 3 includes artefacts with a 

maximum dimension equal to or greater than 30mm but less than 50mm, size class 4 

includes artefacts with a maximum dimension equal to or greater than 50mm but less than 

70mm. The largest size class, size class 5, includes artefacts with a maximum dimension 

equal to or greater than 70mm. Table 6.10 describes the mean artefact attributes for each 

size class. A total of 50 artefacts, 10 from each size class, were selected to place on each of 

the five substrate types. 

Attributes recorded for the artefacts used in this experiment included length, width, 

thickness, maximum dimension, weight, raw material type, artefact type and degree of 

abrasion. A written and statistical description of shape, the latter calculated using the 

Videopro software programme, was also made. 

Every artefact was identified with a number, written on the artefact using rotring 

ink. Once the ink dried several coats of clear acrylic nail polish were applied for protection. 

As a precaution against the numbers wearing off despite the nail polish the outline of each 

artefact was recorded so that even if the number disappeared the artefact could simply be 

matched to the correct shape. 

The five assemblages were deposited at five field stations, each corresponding to a 

different type of substrate, and located within the road reserve of the Victoria Highway for 

ease of later relocation and retrieval purposes. Each station was selected in order to 

minimise the effects of human interference, animals, vegetation, slope, erosion and 

deposition from flooding. Detailed descriptions of the stations in terms of location, 

visibility, disturbance and slope were made upon both deposition and retrieval of the 

artefacts (Table 6.11). 
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At each station, artefacts comprising the experimental assemblage were laid out in a 

grid system. A minimum of 10cm separated each artefact from other artefacts. All were 

placed with their external surfaces lying face up. The location and orientation of each 

artefact with reference to a datum peg was then plotted on graph paper. After a period of 

400 days I returned to each location and plotted the position and orientation of each artefact 

in relation to the datum peg, prior to collection. A minimum area of 3m around each station 

was searched, and the ground surface was excavated to a maximum depth of 10cm, in an 

attempt to locate the missing artefacts. Artefacts were deposited in November 1994 and 

retrieved in January 1996. 

Artefacts from four of the five stations were recovered. Despite lengthy searching 

no sign of Station 3, situated on an alluvial substrate, could be found. Given the amount of 

rainfall that fell during the 1994-95 wet season, it is possible that flooding of a minor 

drainage channel located 20m from the station may have destroyed the experiment. Station 

3 is excluded from the remainder of this section. 

6.4.2. Results 

The results of this experiment are described in terms of three issues; the magnitude 

of artefact loss, extent of horizontal movement and extent of vertical movement as these 

aspects may change site size, artefact densities and the average sizes of artefacts present. 

'Loss' is used to refer to those artefacts which could not be recovered at the conclusion of 

the experiment. 

1. Magnitude of artefact loss 

Artefact loss occurred at all stations but was greatest (32% of the assemblage) at 

Station 2 which was situated on a lateritic surface (Figure 6.16). The magnitude of artefact 

loss was similar at the remaining stations being in the order of 12-14% of each original 

assemblage. 

There is a strong relationship between size class and frequency of artefact loss, with 

artefact loss being greatest in the smallest size class. Figure 6.17 indicates that this pattern 

occurs across all substrates and that the rate of artefact loss declines with increasing artefact 

size. For example between c.50-100% of artefacts in the smallest size class were lost at all 

stations. In contrast no artefacts from the largest size class were lost from any station. Thus 

size-sorting, i.e. winnowing of small artefacts, particularly those 10mm or less in maximum 
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dimension, appears to be characteristic of post-depositional artefact behaviour on a wide 

variety of substrates in the study region. 

Extent of vertical movement 

Although vertical movement of artefacts occurred on all substrates, the percentage 

of each assemblage which was buried and lost after 400 days varied (Table 6.12). The loam 

substrate exhibited the greatest extent of vertical movement as expressed by the percentage 

of entirely buried and partly buried artefacts, followed by the cracking clays, skeletal soils 

and lateritic substrates. 

Table 6.13 describes the characteristics of those artefacts subject to vertical 

movement according to substrate. Entire burial occurred only on the loam and skeletal soil 

surfaces while partial burial occurred on all substrates. Those artefacts which were entirely 

buried were restricted to size classes 1 and 2, weighed no more than 0.3g, were thin and 

rectangular shaped and were located no more than 1cm below the surface. In contrast 

greater variability in size, weight and shape was exhibited by those artefacts which were 

partially buried. The maximum dimension of such artefacts ranged from 5.1mm up to 

84.4mm and their weight ranged between less than 0.1g up to 193.8g. Artefact morphology 

varied from long and thin to thick and chunky. While artefacts from all size classes were 

subject to partial burial, the majority of these artefacts were from the smaller size classes 

(i.e. 1-3). 

Extent of horizontal movement 

Table 6.14 lists descriptive statistics for the rates of horizontal movement that had 

occurred at each station by the conclusion of the experiment. The greatest artefact 

movement occurred on the loam substrate while the cracking clays exhibited the least 

movement of artefacts. The frequency and extent of horizontal artefact displacement was 

such that a significant proportion of the intra-site spatial integrity was destroyed, 

particularly at Stations 1 and 2 (see Figures 6.18 and 6.19). I now discuss horizontal artefact 

movement in more detail for each station. Artefacts which could not be relocated are 

excluded from this discussion. 

Station 1 - Loam substrate 

A total of 20 artefacts had moved from their original positions. As Figure 6.18 

illustrates, artefact movement occurred in the greatest frequency amongst the smaller size 

classes. While some of the larger artefacts in size classes 4 and 5 were reorientated, less 
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than 10% moved appreciably from their original position. The distance travelled by 

artefacts varied from 0cm in the larger size classes up to 288cm in size class 3, with an 

average distance of about 20cm (Table 6.14). I argue that the principle factor responsible 

for artefact movement at this locality is fluvial activity in the form of rainsplash and 

sheetwash initially moving the smaller artefacts across the hard surface crust. As flow 

lessened the artefacts were deposited, and began 'settling in' to the now softer ground 

surface. The velocity of the flow was not sufficient to move the larger artefacts any 

appreciable distance although some were susceptible to re-orientation before 'settling in' to 

the ground surface. However it is unlikely that rainsplash or sheetwash moved one artefact 

288cm (Figure 6.18) given that this movement occurred in the opposite direction to all other 

movement. I suggest that faunalturbation is the most likely agent responsible for the 

movement of this particular artefact. 

Station 2 - Lateritic substrate 

Thirty artefacts had moved from their original positions at this station after 400 days 

(Figure 6.19). Artefact movement occurred in all size classes: 70% of size class 2, 70% of 

size class 3, 80% of size class 4, and 80% of size class 5. The average distance travelled by 

artefacts on this substrate was 14cm (Table 6.14). As Figure 6.19 illustrates, the movement 

of these artefacts does not appear to be in any particular direction, nor is movement limited 

to the smaller size classes. In fact the artefacts appear to be randomly placed across the 

surface. Such a pattern is unlikely to result from rainsplash or sheetwash. In fact given the 

slight slope at this station I had expected the majority of movement, if any, to be in a 

northerly direction, following the line of the slope, but this is clearly not the case. At this 

point along the highway the road reserve is fenced so it is highly unlikely that livestock are 

the cause of such displacement. I observed upon my return the presence of beer cans and 

other litter near the station and I believe that this is the one station which was subject to 

human disturbance. 

Station 4 - Skeletal soil substrate 

After 400 days 23 artefacts had moved from their original positions at Station 4 

(Figure 6.20). Artefact movement occurred only amongst the smaller sized artefacts: 50% of 

size class 1, 80% of size class 2, and 100% of size class 3. The mean distance travelled by 

artefacts on this substrate was about 10cm (Table 6.14) w.ith a maximum distance of 107cm 

by an artefact from size class 1. The majority of those artefacts which were reorientated 

(66.6%) all had their long axis running northeast-southwest. This orientation is suggestive 

of movement resulting from fluvial action however the station was situated on a flat area of 
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a rocky outcrop, well away from any water courses. It is likely that sheetwash resulting 

from heavy storms together with a slight slope is responsible for the reorientation and 

movement of artefacts at this station. 

Station 5 - Cracking clay substrate 

Twenty-nine artefacts upon the cracking clays had moved after 400 days (Figure 

6.21). Artefact movement occurred in both the smaller size classes and among the larger 

size classes. Ten artefacts from various size classes were reorientated but no particular 

patterning is evident. I believe that at this station movement of artefacts in the smaller size 

classes (1-3) results from a combination of argillturbation and rainsplash while movement of 

artefacts in the larger size classes (4-5) is likely to result primarily from the expansion and 

contraction of soil during the course of the experiment. 

6.4.3. The impact of artefact loss and movement on sites and implications for 

archaeological interpretations 

Several patterns emerged as a result of the experiment. Entire burial occurred with 

the greatest frequency on the loam substrate followed by the skeletal soils. Regarding the 

latter, this result is surprising until one considers that the artefact was buried in a small 

amount of interstitial soil which occurred between outcropping rock. 

Size-sorting occurred across all substrates with the majority of artefacts from the 

smallest size class missing at the conclusion of the experiment. Furthermore artefacts in the 

smaller size classes showed a tendency to move more frequently, and generally greater 

distances than those in the larger size classes (Table 6.15), Figure 6.22). A spearman's rank 

test showed that this relationship can be measured by an r value of -0.4 (n=165). The 

inverse nature of this relationship is clearer when mean artefact size is plotted against mean 

distance travelled for each size class (Figure 6.23). The artefacts employed in this 

experiment exhibited great variation in weight, ranging from <0.0lg up to 1119.1g. Most of 

the studies in Table 6.5 indicated that generally artefacts less than 15mm in size were 

selectively winnowed to a greater extent than larger artefacts. The results of the current 

study is consistent with previous observations. Therefore at the regional level the results 

suggest that for any open site, the smaller sized artefacts will be under represented. Such a 

phenomenon explains the lack of detailed artefact recording for small artefacts in site 

records from the region. 
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Another pattern to emerge was that despite variability in the frequency and 

magnitude of vertical and horizontal artefact movement on the different substrates, 

horizontal displacement occurred to greater extent than vertical displacement over the 400 

day period. Thus in the short term, horizontal displacement rather than vertical movement 

has the greatest impact on site integrity in the region. The magnitude of this displacement 

was such that at each location a proportion of the intra-assemblage spatial integrity was 

destroyed. Table 6.14 indicates that artefacts on the loam substrate exhibited the greatest 

degree of horizontal movement and cracking clays the least. Therefore in the study region 

sites located on loam substrates are likely to be disturbed to a greater extent than those on 

skeletal soil or cracking clay substrates in the short term. 

Overall the results of the experiment reflected a general inverse relationship 

between artefact size and weight and the degree of movement. The variation in distance 

travelled for each size class is shown in Figure 6.22. Generally smaller artefacts travelled 

further than larger artefacts. The characteristics of those artefacts which did not move were 

compared to those artefacts that did (Figures 6.24 and 6.25). For example the average 

weight of those artefacts that did not move was 64.Og compared to 30.2g for those artefacts 

that did move. The average maximum dimension of those artefacts that did not move (x= 

64.4mm) was nearly twice that of those artefacts that did move (x = 38.4mm). Student's t-

tests confirmed that these differences were likely to be significant (Tables 6.16 and 6.17). 

The degree of artefact movement that occurred in this experiment has implications 

for site structure in the study area. Characteristics such as site size, shape and artefact 

density may be altered as a result of artefact movement. Table 6.18 lists experimental plot 

sizes and artefact densities at each station at the beginning and conclusion of the 

experiment. It indicates that the plot on the loam substrate became much larger and sparser, 

while on the skeletal substrate the plot became slightly larger and slightly less dense 

whereas the plot on the cracking clays did not show any appreciable change in either size or 

density at the conclusion of the experiment. The plot on the lateritic substrate also did not 

show a significant change in size although artefact density declined. 

The results of this experiment has implications both for the current study and those 

further afield. Whereas previous research suggests that short term frequent and regular 

events such as erosion from sheetwash and rills (i.e. relatively low energy events) probably 

does not significantly affect sites (e.g. AlIen 1991), the results of this study indicate that it is 

precisely these events which result in substantial site modification in the form of artefact 
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loss and relocation. This has a number of implications regarding the interpretation of open 

stone artefact scatters in terms of the identification and interpretation of intra-site activity 

areas and knapping floors. The preferential winnowing of smaller sized artefacts means that 

at any site the later reduction stages will be under represented or perhaps even absent. This 

impacts on our understanding of raw material use and procurement, and if taphonomic 

factors are not considered, may led to erroneous interpretations of resource use. The 

taphonomic processes affect both assemblage composition and site structure: on sites 

subject to extreme artefact movement, assemblage diversity is likely to be considerably less 

than those sites less subject to these kinds of disturbance. Those studies which use 

assemblage diversity on open sites as a measure of mobility and settlement strategies must 

be treated with caution unless it can be demonstrated that sites have not been significantly 

impacted by disturbance processes. 

The results of this study also suggests that factors other than the nature of the 

substrate alone are responsible for artefact displacement on sites in the study area such as 

fluvial processes, argillturbation and human disturbance. Of these, fluvial processes have 

the biggest impact on assemblages. Sites may be disturbed by fluvial processes such as 

sheetwash even though they may be located some distance from water. 

On the basis of the results of this experiment, it is likely that all open sites in the 

study area have been affected to some degree by fluvial action, resulting in artefact loss and 

dispersal. In any given assemblage, artefacts within the smaller size classes (i.e. less than 

30mm in maximum dimension) will be under represented, and artefact movement will have 

artificially inflated site size while at the same time may result in a decrease in artefact 

densities. While larger artefacts from the early and middle reduction stages may not have 

been significantly affected by such processes, smaller artefacts from later reduction stages 

are likely to have been significantly impacted resulting in their relocation from their primary 

depositional context. Therefore studies of sites such as knapping floors where the aim is to 

reconstruct the exact reduction sequence will probably be hindered by the absence of 

artefacts from later stages of reduction. Additionally studies which examine open sites in 

terms of determining the spatial differentiation of activities within that site will be less than 

convincing if a high degree of intra-site spatial integrity cannot be demonstrated. Generally 

large sized artefacts situated away from water sources do not appear to be affected by fluvial 

processes and therefore these can be used with confidence, however the assemblage as a 

whole may be problematic if it has been relocated in its entirety as a result of large-scale 

flooding. 
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6.5. Conclusions 

A range of disturbance processes operate on sites in the region including those 

associated with human, animal, plant, wind and water action but the majority of disturbed 

sites were impacted by fluvial processes. Field experiments were conducted in order to 

quantify the impact of fluvial processes, argillturbation and the penetrability of sediments 

upon sites. These experiments indicated that size-sorting of artefacts occurs across a range 

of substrates but is greatest on loam substrates. An important point to emerge concerning 

disturbance processes is the potential for open sites to be subject to size-sorting with smaller 

sized artefacts under represented as a result of fluvial processes. At a broader level, the 

results indicated that small-scale frequent taphonomic events such as sheetwash may 

substantially modify the archaeological record in a short time and that all open sites in the 

study area are likely to have been modified by such processes in the past. 

Having examined site formation and disturbance processes in this chapter it is now 

possible to determine how such processes may affect the outcome of testing predictions 

arising from the historic and ethnographic models. Predictions regarding site location may 

be affected by fluvial processes and possibly graviturbation. For example large-scale 

flooding may destroy sites located near rivers and streams. In this case the absence of sites 

from these locations does not necessarily indicate that such areas were not occupied by 

hunter-gatherers in the past. Predictions concerning site structure while probably not 

affected by ground surface visibility, may be affected by graviturbation, fluvial processes 

and possibly the nature of the substrate. For example flooding of a site with high artefact 

densities may result in lower artefact densities. In this case the lower artefact densities do 

not reflect the intensity of hunter-gatherer occupation but fluvial processes, and a prediction 

that hunter-gatherer land use was intensive near streams would not be supported. 

Predictions about the nature of faunal and stone artefact assemblages are likely to be 

affected by animals, in addition to fluvial processes and nature of the substrate. For 

example a faunal assemblage composed of small murids accumulated by birds but not 

identified as such, would not support a prediction that hunter-gatherers relied on large 

terrestrial game for their subsistence. Therefore when testing predictions in the following 

chapters it will be necessary to distinguish between cultural and non-cultural patterning of 

archaeological materials before accepting or rejecting any of the land use models. 
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CHAPTER SEVEN 
SETTLEMENT PATTERNS IN THE ORD-VICTORIA RIVER 

REGION: 
AN INITIAL APPRAISAL 



Having identified the ways in which site formation and disturbance processes may 

impact on the regional archaeological record, this chapter presents archaeological data 

relevant to explicating hunter-gatherer settlement patterns. Chapter 7 is structured in two 

parts. In the first part of this chapter archaeological data is presented for each zone and 

compared to the predictions made in Chapter 5. The model of post-contact settlement 

change is then tested against archaeological data. Finally differences and similarities in site 

patterning between the zones are discussed. Thus far settlement patterns have been 

examined primarily in terms of the ethnographic and historic data. However as noted in 

Chapter 5 such data may not necessarily describe settlement patterns during the pre-contact 

period. Therefore in the second part of this chapter land use strategies are re-constructed 

solely on the basis of the archaeological data and compared to the ethnographic and historic 

models. 

The nature of the archaeological database was described in the previous chapter. 

The following section describes the three levels of classif'ing archaeological materials 

which were used in this study. 

7.1. Levels of class?flcation 

A site based classification system of archaeological materials was adopted because 

all previous surveys in the region have been site-based rather than non-site based. For the 

purposes of this study a classification based on site contents was used which resulted in 

three levels of classification relating to chronological resolution, site components and 

component diversity. 

7.1 1. Chronological resolution 

The presence or absence of post-contact material such as glass, metal and ceramic 

artefacts, and/or art depicting Europeans and European activities, was noted in order to 

provide a broad level of chronological control. The presence of such material indicated 

unequivocally that sites were most recently occupied during the post-contact period. This 

does not exclude the possibility that these sites were also occupied in the pre-contact period. 

Note also that the absence of post-contact material need not imply that the site in question 

was not occupied in the post-contact period. However unless such material or oral evidence 

was available, there was no way of ascertaining when many of the surface sites were 
occupied. Using this method it was possible to distinguish between those sites which were 

occupied in the recent past (post-contact sites) and those that did not contain contact 

material and which may have been occupied prior to European contact (pre-contact). This 
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method of dating surface sites has been used elsewhere in northern Australia (e.g. Mitchell 

1994b) to examine changes in pre- and post-contact settlement patterns. 

7.1.2. Site components 

A total of nine different components were identified on the basis of the site contents 

described by site recorders. Note that site component counts should not be confused with 

geographically separate locations as individual sites may qualif' for several component 

categories and are counted in each category. Site components identified were burials, art 

sites, modified trees, stone arrangements, middens, artefact scatters, ochre and stone 

quarries, and grinding sites. A glossary of these terms is provided in Appendix 7. 

7.1.3. Component diversity 

It is possible to distinguish between sites which contain more than one site 

component (multiple component sites) and those that do not (single component sites) in 

order to gain some notion of the diversity of activities carried out at different sites, and in 

turn, some idea about how the sites were used within the context of the wider settlement 

system. For example sites which contain only one component suggests that only kind of 

activity or very limited number of activites took place at each site. This in turn suggests that 

land use strategies were highly structured which each kind of activty occupying a particular 

place in the landscape and thus the settlement system. Single component sites such as fish-

traps are suggestive of task-specific behaviour which is most likely to be associated with a 

type 2 mobility pattern. In contrast, multiple component sites may reflect multiple activities 

at a single location, a situation most likely to be found in base camps and associated with a 

type I mobility pattern. 

7.2. Spatial patterning 

In this section the models of settlement developed for each zone are examined 

against the archaeological data. Information relevant to testing the predictions such as site 

location; site components and diversity; site contents, density, and size; and nature of faunal 

and stone artefact assemblages is presented. Note that sites which fall on the boundary of 

zones are not discussed as models were not developed for these areas. Those sites included 

in this analysis are listed in Appendix 8. 
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7.2.1. Island archaeology 

Site location 

Owing to the small sample size and paucity of data for this zone it is difficult to 

ascertain any particular patterning with regard to site location, structure or contents. Of the 

three sites recorded, two are situated on sandhi!!s on Reveley Island. The remaining site is 

located on a rock platform in shoals near Pelican Islet. All sites are more than 2km from the 

nearest source of fresh water. 

Site structure and contents 

The site recorded near Pelican Islet is described as containing engravings but given 

that the site recorders were not trained archaeologists it is possible that the engravings are in 

fact a natural feature. The remaining two sites contain marine molluscs and are described as 

middens. One of these also contains a "few" glass flakes and occupies an area of 40,000m2. 

No information regarding the second site is available nor is there any data concerning 

artefact densities. 

Site component diversity 

On the basis of the data presented above site component diversity appears low (n=2) 

on the islands. All sites were single component sites. 

Assemblage diversity 

Apart from the glass flakes mentioned above, no other data are available regarding 

raw materials or artefact types. 

Despite the lack of data available for this zone, the information is not inconsistent 

with the model developed at the end of Chapter 5. Of the sites recorded from the island 

zone the majority are middens located on sandhills which is consistent with the predictions. 

The presence of imported/exotic raw material such as glass at one site, and a low site 

component diversity is also consistent with the predictions made in Chapter 5. 

7.2.2. Coastal archaeology 

Site location 

Three sites have been recorded in the coastal zone; two were situated on the 

shoreline, while the other is located on a sandhill. Two of the three sites were more than 

2km from the nearest fresh water source, while the other was located within 200m of a 

swamp. 
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Site structure and contents 

In terms of contents, one site contains midden material, while the other two contain 

stone arrangements in the form of fish traps. Further details concerning these sites are not 

available. 

Site component diversity 

As for the islands, site component diversity is low (n = 2), and all the sites may be 

characterised as single component sites. 

Assemblage diversity 

No data regarding artefact assemblages are available. 

As for the island zone, few sites have been recorded from the coastal zone. 

However the data presented above is not inconsistent with the predictions made at the end of 

Chapter 5 regarding coastal site location, frequency of particular site components and 

component diversity. 

7.2.3. Lowlands archaeology 

Site location 

A total of 94 sites have been recorded in this zone. Excluding those sites for which 

the location and/or context was unclear or not described, sites were most frequently located 

in rock outcrops (66.2%) and along river/stream banks (13.2%). As Table 7.1. indicates, 

sites were found less frequently in a range of settings including plains, hills, low rises, and 

ridges. Overall the majority of lowlands sites were situated on high ground (79.5%), with 

15.6% situated adjacent to water sources (river/stream banks and pools) and only 4.8% 

located on plains. Most sites (67.4%) were located in rock shelters rather than open 

settings. 

As for the region in general, the majority of lowlands sites (44.0%, n=41) were 

situated within 200m of a water source and overall most (75.5%, n71) sites were found 

closest to an ephemeral, rather than a permanent water source. Sites occurred close to 

ephemeral streams, pools and swamps, and permanent rivers and pools. 
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Site structure and contents 

Data concerning site size was available for 32 of the 94 sites. As Table 7.2 

indicates, mean site size is 1,166.5m2, although size ranges from a minimum of 3.1m2  to a 

maximum of 18,200m2. Generally sites situated on the plains were larger (x = 9,112.50m2) 

than those on high ground (x = 645.28m2) or those adjacent to water sources ( = 991.6m2), 

although this pattern may result from sample size bias. Artefact densities were recorded for 

only four of the sites and it is possible that the mean of 2.5/rn2  (Table 7.2) is a result of 

sample size effects. Although no density data was recorded for sites on the plains, sites on 

high ground had higher artefact densities (X = 4.9/m2) than those adjacent to water sources 

(=<1/m2). 

As indicated in Table 7.3 a range of site components have been recorded within the 

lowlands. The majority of sites contained art (75.5%) and to a lesser extent, artefact scatters 

were also common (38.3%). Ochre and stone quarries, stone arrangements and grinding 

features have also been recorded within the lowlands. Of the seven sites containing grinding 

features, three contained grinding grooves, while the remaining four contained grinding 

hollows. No middens or fishtraps were recorded in this zone. 

Site sizes and artefact densities were examined for each different component (Table 

7.4) and it was found that sites with grinding features and artefact scatters were larger (x = 

5486.5m2, -R = 1392.6m' respectively) than sites with art, ochre quarries or stone 

arrangements. Sites with art had a higher mean artefact density ( = 7.5) than sites with 

artefact scatters (x = 2.53). However these results are likely to reflect sampling 

phenomenon, particularly the absence of size and artefact density data for some sites and 

small number of sites for which such data was available. The site structure for sites with art 

and artefact scatters in different environmental settings was examined as these two 

components had the largest sample of site structure data available. It was found that sites 

with art for which such data was available occurred on on areas of high ground and had a 

mean site size of 746.5m' and mean artefact density of 7.5/rn2  (n1). Sites on the plains 

containing artefact scatters were generally larger (x = 91 12.5m2) than those on high ground 

(x = 1888.8m2) or adjacent to water (x = 991.6m2) which reflects the pattern for all lowlands 

sites generally. The smaller size of lowlands sites on high ground as cited above may result 

from the inclusion of art sites which are usually located in rock shelters and are generally 

smaller than artefact scatters. The smaller size of sites in rock shelters overall for the 

lowlands (x = 668.9m2) compared to open sites (7x = 1893.8m2) supports this view. 
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Some regularities are apparent in terms of site location and site contents. For 

example of the 71 sites containing art, 61 of these occurred in rockshelters and 8 on vertical 

rock faces. This is not surprising as suitable mediums for art on the lowlands are limited. 

When the distance to nearest water and site contents is examined, over half (n=4) of the sites 

containing grinding features are situated within 200m of a water source. 

Three sites contained vertebrate faunal material, described for two sites as mammal 

remains while the type of bone at the third site was not recorded. Shell was recorded at five 

lowlands sites with both marine and freshwater species present. 

Site component diversity 

Site component diversity on the lowlands is moderate (i.e. 6) compared to the 

islands and coasts which may reflect a larger sample size for the former. Of the 94 sites 

recorded for the lowlands, the majority (77.6%) consist of single component sites (Table 

7.5). 

Assemblage diversity 

Data concerning raw material and artefact types were recorded for 27 of the 

lowlands sites. It is apparent that a wide range of raw materials have been recorded for 

these sites. Chert was recorded at 51.8% of these sites, followed in frequency by quartz and 

quartzite (33.3% each). Raw materials recorded rarely on these sites included sandstone, 

basalt, dolerite and glass (7.4% each). 

The data presented in this section provides little, if any, support for the model of 

lowlands settlement developed at the end of Chapter 5. For example it was predicted that 

sites would occur most frequently in open contexts adjacent to water sources, on areas of 

high ground and plains. However sites on the lowlands occurred most frequently in rock 

shelters on areas of high ground, followed by open sites adjacent to water sources and 

plains. Similarly it was expected that artefact scatters, middens and fishtraps would occur 

most frequently and that site component diversity would be low, but this was not the case. 

Also unexpected was that sites on the plains were larger than those on high ground or near 

water sources. Contrary to expectations, chert was recorded at most of the sites for which 

type of raw material had been noted. While both terrestrial and aquatic faunal remains were 

present at sites, it was not possible on the basis of site records to determine their relative 

abundance. Similarly the kinds of data required to distinguish between base camps and 

resource procurement sites, and to determine the nature of stone artefact assemblages with 

129 



regard to rationing behaviour, was not available from site records. Therefore these aspects 

of the model are examined in more detail in the following chapter using data from sites on 

the lowlands at which artefact collection and excavations have been carried out. 

7.2.4. Uplands archaeology 

Site location 

A total of 385 sites have been recorded in the uplands. Excluding those sites for 

which locational data was unclear or not provided, sites were situated most frequently on 

river/stream banks (31.1%), rock outcrops (18.5%), escarpments (17.8%) and slopes (9.6%) 

(Table 7.1). Within all these categories except river/stream banks, the majority of sites 

(minimum = 68%) were located in rock shelters. Open sites and rock shelters occured 

almost equally frequently (53.1% and 44.6% respectively) along river/stream banks. 

Overall most sites were found on areas of high ground (54.9%) and areas adjacent to water 

sources (38.7%) and most sites were located in rock shelters (63.9%), rather than open sites 

(33.1%) or both open and rock shelter sites (3.0%). 

Just over half (57.4%) of the uplands sites were situated within 200m of an 

ephemeral stream while about 17.0% were located between 200 and 500m from an 

ephemeral stream and 5.9% between 500m and 1km from an ephemeral stream. Some 

uplands sites were situated up to 2km from the nearest source of water. In addition to 

ephemeral streams, sites were also located near ephemeral and permanent pools and rivers. 

Site structure and contents 

Site size was recorded for 176 sites within this zone. Mean site size was calculated 

to be 11,894.1m2  (Table 7.2) with a wide range in sizes from 1m2  up to 600,000m2. Sites 

situated adjacent to water tended to be smaller (X = 8,467.5m2) than those situated on areas 

of high ground (x = 9,965.6m2 ) or plains (X = 10,095m2). Overall sites in rock shelters were 

smaller in size (x = 237.7/rn2) than sites in open settings (X = 30,927.9/ m2,). Artefact 

densities were available for 33 sites and the calculated mean artefact density was 1.5/rn2, 

with a minimum of 0.01/rn2  up to a maximum of 11 .2/m2  (Table 7.2). The highest artefact 

densities were generally from sites situated on high ground (K = 2.0/rn2), followed by sites 

situated adjacent to water (x =1.5/rn2) and those on plains (R = 1.2/rn2). No artefact density 

data was recorded for sites located in rock shelters. 

Table 7.3. lists the number of different site components found in each zone. Within 

the uplands, art and artefact scatters are found at most sites (75.3% and 43.1% respectively). 
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Sites with grinding features, stone and ochre quarries, various kinds of stone arrangements 

and modified trees are recorded less frequently. Middens were recorded at only 1.5% of 

uplands sites. 

The site structure for different components was examined (Table 7.6) and it was 

found that sites with stone quarries, stone arrangements and artefact scatters were generally 

larger than site containing modified trees, middens, grinding features, art or burials. Note 

that the size of sites with modified trees and middens in skewed by small sample sizes. 

Artefact densities were highest at sites containing modified trees and stone arrangements but 

again sample sizes are problematic. 

It was noted above that sites adjacent to water were smaller than those on high 

ground or the plains while sites on high ground had higher artefact densities than those 

adjacent to water or on the plains. The structure of sites with burials, stone arrangements, 

stone quarries, grinding features, art and artefact scatters were examined to see if they 

exhibited the same broad pattern identified for uplands sites overall. Sites containing 

burials and grinding features were larger on high ground (x = 171.1m2, 420.6m' 

respectively) than sites adjacent to water sources (X = 97.6m2, 93.2m' respectively), while 

no sites with burials or grinding features were found on the plains. No uplands sites 

containing stone arrangements or art were found on the plains although such sites were 

larger adjacent to water sources ( = 7559.4m2, 335.0m' respectively) than those on high 

ground Cx = 2m2  and 237.7m' respectively). Sites with stone quarries and artefact scatters 

were largest on high ground ( = 12,184m2, 16,009m' respectively) than those adjacent to 

water sources (x = 11,927.7m2, 10,462.9m2  respectively) or on plains ()Z = 10,650.0m2, 

10,348.0m2  respectively). However quarries on the plains contained higher artefact 

densities (x = 3.3/rn2) than those on high ground ( = 1.3/rn2) or adjacent to water ( = 

0.4/rn2). Artefact scatters with the highest artefact densities were situated on high ground (X 

= 2.0/m2), rather than adjacent to water or on the plains ( 1.6/rn2, 0.5/rn2  respectively). 

The molluscs at two middens included both marine and freshwater species. For the 

remaining four middens there were no descriptions of the nature of the molluscs. However 

my own observations and those of others who have worked in the area strongly suggests that 

the shell in the remaining sites is likely to be freshwater mussel (K. Mulvaney pers comm). 

Only one of the modified trees is described. This tree is recorded as a bloodwood 

with a scar resulting from the removal of a shield or spearthrower. 
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Of the stone arrangements recorded in the uplands, rock walls have been recorded 

most frequently (38.8%), followed by hearths (27.7%). Other types recorded include a fish 
trap, a ceremonial arrangement and four arrangements which have no description or function 
attributed to them. 

As noted for other zones, sites with grinding features are frequently located 

less than 200m from a water source. In the uplands, 67.6% of sites with grinding features are 
located less than 200m from a water source. The types of grinding features recorded within 
these sites includes grinding hollows, grinding grooves, and grinding patches. 

Burials were present at eleven uplands sites. Given that sacred sites were not 
included in this study, burials are almost certainly underrepresented in this zone. 

Faunal remains were present at five uplands sites. Mammal bone was noted at three 
of these sites while the type of bone was not noted for the remaining two sites. 

Site component diversity 

While site component diversity in the uplands is high (n9), the majority of sites are 
characterised as single component sites (Table 7.5). 

Assemblage diversity 

Data regarding raw materials and artefacts types were recorded for 73 (18.9%) and 
96 (24.9%) uplands sites respectively. A wide range of different raw materials are found at 
these sites including basalt, chert, chalcedony, dolerite, glass, fine-grained metasediments, 
quartz, quartzite, tuff, sandstone, silcrete, siltstone, and acid volcanics. Of these, quartzite 
and chert were recorded at 68.4% and 42.4% of uplands sites respectively. 

The model of settlement developed for the uplands is supported by some of the 
archaeological data presented above. The occurrence of sites in both open and 
rockshelter/cave contexts, high site component diversity, and larger size of open sites 
compared to sites in rock shelters, supports these aspects of the model. However the 
majority of sites were situated on areas of high ground rather than adjacent to water sources 
as predicted by the model. Predictions regarding site components were only partially 
supported. It was predicted that the most frequent site components would be artefact 
scatters, art sites, fish traps and middens. The archaeological data indicated that while art 
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and artefact scatters were the most frequently recorded site component, grinding sites (8.0% 

of upland sites) and stone quarries (6.5% of upland sites) were recorded more frequently 

than middens (1.56% of upland sites) or fishtraps (0.2% of upland sites). While both 

terrestrial and aquatic fauna were recorded at uplands sites, the site record data was not 

detailed enough to permit testing of predictions regarding faunal assemblages. Similarly 

while a high raw material richness is recorded for the uplands sites, the data required to test 

the second part of the prediction relating to rationing behaviour was not available from site 

records, nor was it possible to distinguish between base camps and resource procurement 

sites or to compare artefact densities from sites in open contexts with those from sites in 

rockshelter/cave contexts. Therefore faunal and stone artefact assemblages from collected 

and excavated sites in the uplands are examined in detail in Chapter 9. 

7.2.5. Inland plains archaeology 

Site location 

A total of 188 sites have been recorded from this zone. Excluding sites for which 

locational data is unclear or absent), sites are located most frequently on plains (45.5%), 

followed by river/stream banks (19.7%) and rock outcrops (14.3%) (Table 7.1). In each 

case the majority of sites are in open settings (100%, 87.9% and 58.4% respectively), rather 

than rock shelters or both open and rock shelters settings. Overall most sites are located on 

the plains (45.5%), followed by areas of high ground (33.5%) and areas adjacent to water 

sources (20.9%). 

As for the region as a whole there is an exponential relationship between site 

distribution and the occurrence of water, with the majority of sites (5 7.9%) being located 

less than 200m from a water source, generally an ephemeral stream. Twenty-three sites 

were less than 500m from a permanent pool. 

Site structure and contents 

Site sizes on the inland plains range from 1m2  up to 700,000m2, with a mean site 

size of 13,883.1m2. This data is likely to be reasonably representative of sites in this zone, 

given that such data was recorded for 148 or 78.7% of inland plains sites. Sites situated on 

the plains were generally larger (X = 23,662.4m2) than those sites located adjacent to 

watersources (x = 18,196.3m2) or those situated on high ground (R = 998.9m2). 

Artefact densities were recorded for 91 sites. Mean artefact density for sites in this 

zone is 1.7/rn2, but densities vary from less than 0.01/m2  up to 40.0/m2. Sites situated 
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adjacent to water exhibited the lowest artefact densities (X= 0.8/rn2) compared to 3.0/rn2  for 
sites situated on high ground and 3.3/rn2  for sites located on the plains. 

In contrast to some other zones, artefact scatters, rather than art was the most 

frequently recorded site component (75.5%), followed by stone quarries (18.0%). Stone 

arrangements, burials, grinding sites, middens and an ochre quarry were also recorded 

(Table 7.3). No fish traps were recorded and middens were reported at only 1.0% of inland 

plains sites. 

Five sites contained burials. As for the uplands this figure is likely to underestimate 

the actual number of sites containing burials on the inland plains given that sacred sites were 

not included in this study. 

Two sites contained mammal bone, while no further details are available for the 

other four sites reported to contain bone. Molluscs were noted at five sites, occurring as 

middens at two sites and as isolated finds at the other three sites. Freshwater mussels were 

noted at three sites. No further details are available. 

It was noted above that sites on the plains were generally larger and had higher 

artefact densities than those on high ground or adjacent to water sources. The site structure 

for each different component was examined. Burials and sites with grinding features were 

found only on high ground. Sites with stone arrangements were found only on the plains 

and adjacent to water where the former was generally smaller (X = 13,375.0m2) than the 
latter (50,012.5m2 ). Sites with art were found in areas of high ground and adjacent to water 

where the latter was generally larger (x = 142.8m2) than the former (X = 75.5m2 ). Sites with 
stone quarries and stone artefacts were largest on the plains (X = 91,770.Im2, 24,126.0m2  
respectively) compared to areas adjacent to water (3 = 28,921 .6m2, 22,141.7m' respectively) 
and high ground (x = 2,241.4m2, 1,162.3m2  respectively). However in both cases artefact 

densities were highest on areas of high ground 4.1/rn2, 3.3/m2  respectively) compared to 

plains M = 2/rn2, 1.9/rn2  respectively) and areas adjacent to water (5 = 1.0/rn2, 0.8/rn2  

respectively). 

Table 7.7. lists mean site sizes and densities for sites according to component type. 

Aside from middens where small sample sizes are problematic, stone quarries and stone 
arrangements are larger than sites with artefact scatters, art, burials, or grinding features. 
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Sites with stone quarries exhibit the highest artefact densities (x = 2.2/rn2) followed by 

artifact scatters (x = 1.8/rn2). 

Site component diversity 

Eight different site components are recorded for the inland plains. Most sites are 

single component sites (Table 7.5). 

Assemblage diversity 

Data concerning raw materials and stone artefact types were recorded for 124 and 

122 sites respectively. Chert was the most frequently recorded raw material, being present 

on 66.9% of sites, followed by quartzite (43.5%), silcrete (39.5%) and basalt (20.9%). 

Other raw materials recorded less frequently on inland plains sites included dolerite, quartz, 

chalcedony, siltstone, tuff, glass, fine-grained metasediments, hornfels, sandstone, mudstone 

and European materials such as iron and porcelain. 

The archaeological data generally provides equivocal support for the model of 

inland plains settlement developed in Chapter 5 in terms of site location, site structure and 

site component diversity. For example, although artefact scatters were frequently recorded 

in this zone, middens and fishtraps were not. Similarly, while sites were located most 

frequently on the plains, high ground and areas adjacent to water, the majority of these were 

on the plains, rather adjacent to water sources. Contrary to expectations site sizes were 

largest on the plains rather than on high ground or sites adjacent to water sources although 

examining the structure of different site components indicated that certain components (art, 

artefact scatters, stone quarries) provided partial support for the predictions. Artefact 

densities were highest on high ground and plains rather than at sites adjacent to water. The 

kinds of data required to distinguish between base camps and resource procurement sites 

and to test predictions regarding the location of base camps, and the nature of faunal and 

stone assemblages on the inland plains, was not available from the site records. Therefore in 

order to test these predictions data from collected and excavated inland plains sites is 

examined in detail in Chapter 10. 

7.3. Temporal patterning 

In Chapter 5 a model of post-contact change in settlement patterns was developed 

and a number of predictions generated accordingly. The following section tests these 

predictions against archaeological data for the region. Given that the model and predictions 
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were framed in terms of pre- and post-contact sites, it is necessary to distinguish between 

sites dating to these two time periods. 

7.3.1. Chronological resolution 

In order to obtain the level of resolution required to test the model of post-contact 
settlement change, absolute and relative dating methods as described in Chapter 3 and in the 

beginning of this chapter, were combined. As noted and discussed in Chapter 3, three 

methods of absolute dating have been applied to 17 sites in the study region. Note that the 

17 sites includc those not on site registers at the time of data collation for the purposes of 

spatial analysis. 

As noted earlier in this chapter relative dating of sites may be achieved by the use of 

temporal markers such as glass, ceramics, metals and contact art to identify those sites 

occupied in the post-contact period. Site register data indicates that 53 sites contained 

contact material. By combined absolute and relative dating methods it is possible to assign 

sites to two broad time periods. Thus of the sites included in this analysis, 61 contained 

contact material (8.2%). Note that that part of stratified deposits which do not date to the 

post-contact period are included in the pre-contact count. 

7.3.2. Post-contact and pre-contact sites 

Having distinguished between pre- and post- contact sites I now present data 

regarding site location, structure, contents, and component diversity in order to test the 

model of post-contact change in settlement patterns. 

Site distribution 

It was predicted that sites containing post-contact material would be found across a 

smaller range of zones than the pre-contact sites. The majority of both post-contact and pre-

contact sites were located in the uplands, followed by the inland plains and lowlands (Figure 

7.1). While pre-contact sites were found across all landscape zones, post-contact sites were 

not recorded from the coastal zone or the coastal-uplands boundary, therefore the first 

prediction is supported. There is only equivocal support for the prediction which stated that 

the majority of post-contact sites would be located in the uplands while pre-contact sites 

would be more evenly distributed across the landscape. Although the majority of post-
contact sites are located in the uplands, pre-contact sites are not distributed more evenly 

across the landscape. The possibility that these site distribution patterns may result 
primarily from the nature of previous research is discussed below (section 7.4.2). 
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Site location 

The topographic settings of both post-contact and pre-contact sites were compared. 

Pre-contact sites are located in a greater number of different settings (n=21) compared to 

post-contact sites (n=8) although this may reflect a sample size phenomenon. Preferred site 

settings for pre-contact sites are rock shelters (52.2%), alluvial plains (13.1%) and 

river/stream banks (10.0%). In contrast, while rock shelters are preferred locations for post-

contact sites (65.5%), river/stream banks (16.3%) are preferred before alluvial plains 

(6.5%). On the basis of this data it would appear that there was an increase in the use of 

rock shelters and river/stream banks and a decline in the use of alluvial plains in the contact 

period. The decrease in the frequency of post-contact sites located on alluvial plains is 

consistent with the model of post-contact settlement change which posited that plains 

became risky areas to exploit and were avoided in favour of rugged uplands country during 

the contact period. 

Site structure 

The size of post-contact and pre-contact sites was compared (Figure 7.2). Pre-

contact sites were found to demonstrate greater variability in site size but on average were 

smaller than post-contact sites. Artefact densities at post-contact and pre-contact sites were 

also compared (Figure 7.3). Pre-contact sites exhibited both a greater variability in density 

and an overall higher mean artefact density than post-contact sites. Therefore it appeared 

that pre-contact sites were on average smaller, but with higher artefact densities than post-

contact sites. However student's t-test's returned probability values (Tables 7.8 and 7.9) 

which suggested that the structure of post-contact and pre-contact sites was not substantially 

different. Therefore the prediction that post-contact sites would be larger and exhibit higher 

artefact densities than pre-contact sites is not likely to be strongly supported. 

Site components and diversity 

Similar types of human activities have been recorded for both post-contact and pre-

contact sites, however the frequency with which certain components have been recorded 

varies (Figure 7.4). As the data presented in Figure 7.4. does not consider the difference in 

time periods between the two groups, the mean number of sites containing each component 

per group (time-period) was also calculated. Figure 7.5. and Table 7.10. shows for each 

component the mean number of sites per 100 years for the pre-and post-contact groups. The 

data in Figure 7.5. shows there is an increase in the frequency of grinding sites, stone 

arrangements, ochre quarries, middens, art, artefact scatters and stone quarries. While the 
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relative frequency of burials, middens, modified trees and ochre quarries increased among 

post-contact sites, small sample sizes may be responsible for this pattern. It is also possible 

that the apparent increase in the frequency of burials and middens among post-contact sites 

results from preservation factors i.e. not enough time has elapsed for the organic material to 

decompose at post-contact sites, whereas most organics have disappeared from pre-contact 

sites. 

The frequency of art, stone arrangements and artefact scatters at post-contact sites 

increases compared to pre-contact sites. The increase in the frequency of art in the contact 

period is consistent with hypotheses that painting activity became more intensive during this 

time (e.g. Mulvaney 1992). 

The increase in stone arrangements may reflect the use of such sites to obtain 

resources which prior to the contact period may not have been as intensively exploited. The 

frequency of different kinds of stone arrangements for each time period is presented in 

Figure 7.6. Those which did not have a particular function ascribed to them are excluded 

from this discussion. With the advent in pastoralism in the region there was a decline in 

certain floral and faunal staples, forcing people to turn to other resources. Bindon and 

Lofgren (1982:123) interpreted the presence of rock walls in numerous rock shelters in the 

Pilbara as reflecting a hunting device and strategy to increase the resource potential of the 

area by increasing the habitat available (i.e. crevices and niches) for species such as rats, 

possums and lizards. Based on the concentration of stone arrangements in the area they 

suggested that large numbers of people gathered to participate in ceremonies thereby placing 

considerable pressure on food resources (Bindon and Lofgren 1982:125). Similarly, the 

increase in rock walls in the post-contact period in the study area may reflect a strategy for 

increasing the resource potential of the region. The frequency of hearths and fishtraps also 

increases during the contact period and the location of these features also changes such that 

the majority of post-contact hearths, fishtraps and rockwalls (66%, 100%, 100% 

respectively) are found in the uplands. This is consistent with the model developed in 

Chapter 5 which stated that during the contact period there would be more intensive use of 

the uplands. 

It was predicted that post-contact sites would contain evidence of a greater range of 

activities at each site than pre-contact sites. The number of components within post-contact 

and pre-contact sites was compared and it was found that there was a significant increase in 
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multiple components at post-contact sites compared to pre-contact sites (Table 7.11) which 

provides support for the model. 

Archaeological data supported the majority of predictions stemming from the model 

of post-contact settlement change developed in Chapter 5. While the prediction regarding 

the distribution of post-contact and pre-contact sites across the region was not supported, I 

suggested that this result may stem primarily from the nature of previous research in the 

region. This is discussed below. 

7.4. Explaining the spatial and temporal patterning 

Several broad patterns were identified concerning chronology, site distribution, 

location, site structure and site component diversity. However as noted earlier these patterns 

may result from factors other than hunter-gatherer land use strategies, such as sampling 

phenomena, the nature of previous research and site formation and disturbance processes. It 

is therefore worth discussing aspects of the observed archaeological patterning in more 

detail in order to determine the origins of such patterns. 

7.4.1. Decline in site frequency in the post-contact period 

Within the study area there are fewer sites containing post-contact material than 

sites which do not contain such material. This pattern may result from factors such as 

demographic change or the nature of previous research. Perhaps the most simple 

explanation is a statistical one: there are fewer post-contact sites than pre-contact sites 

because post-contact sites have had a much shorter time period (c. 115 years) in which to be 

created and occupied compared to pre-contact sites which have been formed over a period of 

at least 20,000 years. However it is also quite plausible that the lower frequency of post-

contact sites results from population decline during the contact period (Chapter 5). Equally 

plausible is that the paucity of post-contact sites may be a function of the nature of previous 

research. Post-contact sites have not until recently, received much attention by researchers. 

Documentation of such sites (e.g. Lewis 1996) commenced after this analysis was 

completed and accordingly these sites have not been included in the analysis or discussion. I 

conclude that the lower frequencies of post-contact sites stems from a combination of 

statistical and demographic factors together with the nature of previous research. 

7.4.2. Regional site distribution 

The predictive model of post-contact settlement change posited changes in the 

distribution of post-contact and pre-contact sites across the region. Archaeological data 
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indicates that the majority of both post-contact and pre-contact sites are located in the 

uplands while very few sites are known for the island and coastal zones (Figure 7.7). Several 

explanations are possible for this pattern. It is possible that the island and coastal zones 

were not occupied as intensively as the other zones. However an alternative explanation as I 

have suggested elsewhere (Gregory 1994b:53), is that the apparent paucity of sites in the 

island and coastal zones may be the result of survey bias towards the uplands. The regional 

distribution of sites could also reflect the size of the different zones. It may be that the 

uplands contain the majority of sites simply because this zone is the largest in the study area. 

A spearman's rank test on the number of sites per zone against the size of each zone 

returned an r value of 1 (n=5), which suggests that site frequency may be linked to the size 

of each zone, rather than reflecting the intensity of hunter-gatherer occupation in each zone. 

One way to determine the impact of survey bias on site distribution patterns is to 

compare the size of the landscape zones with the degree of survey coverage of each zone 

(following Schiffer 1987:345). Taking a hypothetical example, if 50% of a study area is in a 

coastal zone, yet 80% of survey coverage in the study area was concehtrated within that 

zone, then clearly the apparent regional site distribution patterns cannot be taken at face 

value. For my purposes a simple way to test the validity of this proposition is to examine 

the location of previous archaeological surveys. Although it was not possible to calculate 

the percentage of each zone covered by every survey, it was possible to determine the 

number of archaeological investigations undertaken in each zone (Chapter 3). A spearman's 

rank test on the number of investigations against the number of sites recorded for each zone 

returned an r value of 1(n5), clearly indicating that regional site distribution patterns are a 

function of the intensity of research in each zone. Further support for this proposition 

comes from recent observations made by Mulvaney along the coastal flats in the Keep River 

vicinity, an area that until this time had not been investigated. He located many sites, 

including stone artefact scatters and knapping floors along the coast (K. Mulvaney pers. 

comm). I argue that although the current spatial distribution of sites across the study region 

results from both the size of each zone and survey bias, on the basis of the r values from the 

spearman's rank tests, it is the latter which is having the greatest impact on site distribution 

patterns. The resulting small sample sizes are problematic with regard to statistical tests. 

Thus the failure of the archaeological data to support the prediction that pre-contact sites 

would be more evenly distributed across the region than post-contact sites, reflects these 

factors, rather than hunter-gatherer land use. 
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7.4.3. Site location patterns 

A prediction common amongst the settlement models described in Chapter 5 was 

that sites would be recorded most frequently adjacent to water sources. This prediction was 

generally met with the majority of sites located less than 200m from a fresh water source 

(Figure 7.8). This distribution of sites may reflect several processes such as survey bias, 

landform structure, andlor hunter-gatherer land use patterns. As noted in Chapter 3, 

predictive models previously developed for parts of the study region have identified water as 

a chief determinate in site location. Subsequently site surveyors have often focussed on 

areas around water sources, and less so on those locations further away (e.g. Kinhill 1992a, 

1994b). Although this pattern may reflect survey bias a number of studies were conducted 

which did not focus explicitly on water sources, yet the same strong relationship between 

site location and water sources was observed. This suggests that other factors may be the 

chief determinants of this pattern. 

For example, the observed pattern may be no more than a reflection of the regional 

landform structure. Much of the landscape is highly dissected by many water courses the 

majority of which are ephemeral in nature. The fact that about 60% of sites are situated no 

more than 200m from a water source may be because much of the landscape itself lies close 

to water sources. 

Hunter-gatherer land use strategies also contribute to the observed pattern. Models 

developed in Chapter 5 stated that water would be one of the key site location factors. This 

is further supported by the semi-arid nature of the climate, thus ensuring that reliable water 

supplies are an important concern to hunter-gatherers. Furthermore water sources in the 

region tend to be associated with additional resources such as aquatic animal and plant 

foods, and in some instances, stone cobbles suitable for artefact manufacture. 

Archaeological data confirms that such locations figured prominently in hunter-gatherer 

land use strategies in the region. 

The models posited that sites on the lowlands and inland plains would be found 

most frequently in open contexts in areas adjacent to water, high ground such as rock 

outcrops, ridges, hills, low rises and slopes; and grassy plains, whereas sites in the uplands 

would occur in both open and rock shelter contexts adjacent to water and on areas of high 

ground. The archaeological data indicated that while sites were found most frequently in 

rock shelters in the uplands (63.9%) and on the lowlands (67.4%), only about 19% of inland 

plains sites were found in rock shelters. The frequency of sites recorded in rock shelters on 
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the lowlands is surprisingly high given that such features are relatively rare in this zone. 

There are a number of possible explanations for this pattern including survey bias, 

differential preservation and hunter-gatherer site location strategies. Each of these is 

discussed below. 

A focus on rock shelters by site recorders in the lowlands zone would explain these 

results. Unfortunately detailed information concerning the specific areas which were 

surveyed was generally not available for the lowlands and hence it was difficult to determine 

to what extent survey bias was responsible for this pattern. Preservation and visibility 

factors may also explain the high frequency of sites located in shelters on the lowlands. 

Rock shelters tend to act as natural traps for cultural materials which are better protected 

from the elements in these contexts than in exposed, open locations (Cribb 1986). 

Conversely the majority of the lowland plains consist of black soil, a matrix through which 

artefacts move with ease (Chapter 6). Additionally unless the plains are surveyed soon after 

the grass has been burnt, it may be difficult to locate sites owing to the density of vegetation 

cover. Finally the pattern may also reflect hunter-gatherer site selection strategies. Rock 

shelters provide shade throughout the year, shelter from the wet season rains and dry places 

in which to camp. Therefore the frequency of sites in rock shelters may reflect a hunter-

gather land use strategy which focussed on rock shelters as preferred camping areas. 

It is worthwhile comparing site location patterns on the lowlands and the inland 
plains given that both zones contain plains interspersed with rock outcrops. If hunter-

gatherers selected shady/sheltered places such as rock shelters on the lowlands, they might 

also have adopted a similar strategy on the inland plains. The inland plains have been 

subject to more intensive research and survey work and therefore the patterns observed in 

this zone are likely to be an accurate barometer of past hunter-gatherer land use. However 

as noted above site location patterns differ markedly in that the majority of sites on the 

inland plains are situated in open settings on the alluvial plains, rather than in rock shelters. 
Given that the lowland plains have not been subject to systematic intensive survey, I argue 

that the most plausible explanation at present for this contrast involves a combination of the 
former two explanations: survey bias and preservation factors. Until such factors can be 

excluded it is not possible to state unequivocally that the apparent contrasts in site location 

patterns reflect differences in hunter-gatherer land use between the lowlands and inland 

plains. 

142 



7.4.4. Location of site components 

On the basis of the models developed in Chapter 5, predictions were made regarding 

the most frequent components of sites likely to be present in each zone (Table 7.12). In the 

case of the islands and coasts these were predicted to be middens, fish traps and artefact 

scatters. Similarly for the lowlands and inland plains the most frequent site components 

were predicted to be artefact scatters, middens and fishtraps. In contrast the most frequent 

site components expected in the uplands were artefact scatters, art, middens and fishtraps. 

While these predictions were largely supported in the coastal and island zones, the 

predictions were only partially met in the remaining zones. Art sites are not only the most 

frequent site component on the lowlands and uplands, but also the most frequent site 

component for the region as a whole (Figure 7.9). This pattern is argued to reflect the 

interests of previous site recorders and may also be linked to the location of much of the art 

in protected environments such as rock shelters. Art was recorded most frequently in the 

uplands (at about 69% of sites) which is not surprising given the abundance of suitable 

mediums in this zone relative to the other zones. It is also possible that the production of art 

was a major activity carried out by hunter-gatherers in the region. 

Contrary to expectations no middens were recorded from the lowlands zone, and 

only two were found on the inland plains. Surprisingly the majority of middens in the 

region were not found in the islands and coastal zones but in the uplands. This pattern is 

argued to result from the nature of previous research in terms of the intensity with which 

certain zones have been investigated, and the interests of previous researchers. Such 

interests have not included documenting middens on the islands and coasts. This pattern 

may also arise from sampling phenomenon. As discussed above in section 7.4.2. a 

spearman's rank test suggested that site frequency was linked to the size of each zone rather 

than Aboriginal land use patterns. 

Rather than artefact scatters, fishtraps and middens being the most frequent site 

components in the inland plains, artefact scatters, art sites and stone quarries are the most 

frequent site components. Instead of stone quarries being most common in the uplands 

which would be logically expected given the abundance of rock, stone quarries were 

recorded at only 6.4% of upland sites, compared to 18.0% of inland plains sites. I offer two 

potential explanations for these patterns. Firstly as noted in Chapter 3, previous research in 

the uplands have generally focussed on art, rather than other site components such as 

quarries. Secondly the nature of raw material procurement in the uplands may not be as 

obvious as on the inland plains. By this I mean that raw materials are abundant and 
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widespread in the uplands and if the primary procurement strategy is opportunistic and 

involves the selection of stream cobbles, rather than targeting particular locations of 

outcropping rock, then little evidence may remain at the former locations other than the 

absence of certain sized cobbles. 

7.4.5. Site component diversity 

In Chapter 5 predictions were made regarding the expected site component diversity 

in each zone. Archaeological data presented above shows that site component diversity is 

greatest in the uplands and least so on the islands and coast. Such a pattern may reflect the 

complex interplay between sampling issues and the nature of the resource base. Firstly, as 

demonstrated above, the uplands is the largest zone in the study area and therefore 

statistically we would expect the greatest number of sites to be located in this zone. 

Secondly, it was demonstrated above that this zone has been subjected to relatively intensive 

research, so it is not surprising that greater variation in site components has been identified. 

Thirdly, the diversity of landforms and resources in this zone may have facilitated a 

relatively large range of activities i.e. raw material is abundant for stone arrangements, 

quarries and artefact scatters, numerous locations are suitable for art, burials and camping. 

According to the predictive models certain areas within each zone were used more 

intensively than others. Those locations within the landscape subject to more intensive use 

can be identified not only by the frequency of sites at different locations but also by the 

nature of sites at certain locations compared to other locations within each zone. One 

potential measure of the intensity by which different areas were exploited is by the number 

of activities or components present at each site. In this respect, the coasts and islands 

exhibit least diversity while the uplands exhibit the greatest (Table 7.3). In fact island and 

coastal sites contained only single component sites whereas multiple component sites are 

found in the lowlands, uplands and inland plains (Table 7.5). Since survey bias cannot 

explain this pattern it is apparent that this observation is reflecting some aspect of hunter-

gatherer land use, in particular different land use strategies employed in different zones. 

Further support for this interpretation is that sites with multiple components were almost 

twice as large as sites with single components, and have higher artefact densities, although t-

tests indicated that these differences are not substantial (Table 7.13 and 7.14). 

About 38.4% of single component sites are found in areas of high ground such as 

hills, ridges, rock outcrops, slopes and cliffs/escarpments, 17.9% on alluvial plains and 

21.1% adjacent to river and stream banks respectively. In contrast 5 5.3% of multiple 
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component sites are found in areas of high ground, 8.9% on plains and 18.7% adjacent to 

rivers and streams. Overall only about 45% of single component sites are found in rock 

shelters compared to about 67% of multiple component sites. These results suggests that 

multiple component sites focus more strongly on areas of high ground, whereas single 

component sites are more widely and evenly distributed across the landscape. 

7.4.6. Variation in site sizes and artefact densities 

Variation in site sizes and artefact densities between zones (Figures 7.10-7.11, 

Table 7.2) may partially result from research bias. As noted above certain zones, such as the 

coasts and islands have not been subject to the same intensity of research (and therefore 

fewer sites have been recorded) as the uplands and inland plains. Therefore site size and 

artefact density for the latter zones is likely to be more reliable than from the former owing 

to sample size effects. 

7.5. Elucidating land use strategies on the basis of the archaeological data alone 

It was noted in Chapter 5 and at the beginning of this chapter, that ethnographic and 

historic data may not necessarily describe settlement patterns during the pre-contact period. 

Therefore in order to examine hunter-gatherer settlement patterns free of the perspectives 

imposed by ethnographic and historic data, it is necessary to reconstruct the settlement 

patterns on the basis of the archaeological database alone. This section provides an example 

of how this may be achieved. At the beginning of this chapter it was suggested that single 

and multiple component site categories were useful in order to gain some notion of the kinds 

of land use strategies employed across the region. Thus land use strategies are reconstructed 

on the basis of the archaeological data and compared to those described in the ethnographic 

and historic models. 

A total of 133 sites which had density data were used in this analysis. Initially sites 

were arbitrarily divided into two groups, those with 'low' artefact densities (less than 1/rn2) 

and those with 'high' artefact densities (equal to or greater than 1/m2). The rationale for this 

distinction was based on the nature of the site data. A number of site recorders often 

described artefact densities on sites in terms of "less than 1/rn211, but if higher gave a single 

value (i.e. 5/m2). Sites with low artefact densities may represent low intensity use and 

possibly fewer activities as reflected in the number of site components, whereas high 

artefact densities may represent a greater number of activities (and in turn site components) 

and/or more intensive occupation and/or areas subject to re-use. For the study region the 

majority of single component sites contained low artefact densities, whereas multiple 
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component sites tended to exhibit both high and low artefact densities in equal proportions. 

This relationship between artefact density and number of components was then examined 

and found to be significant according to the results of a X2-test (Table 7.15). As a result the 

following four categories were identified: 

Single component low density sites (SLD). These sites may indicate the occupation of a 

particular locale for a brief time by groups engaged in a limited number of activities. This 

type of land use might result from the opportunistic exploitation of a resource which is 

widespread or highly mobile, but unpredictable in terms of location and abundance. i.e. a 

kangaroo on the plains. 

• Single component high density sites (SHD). Such sites may indicate the same type of 

occupation as for SLD sites but for a slightly longer duration andlor by larger groups, e.g. 

an overnight hunting camp. Alternatively the high densities may have resulted from the 

re-use of a particular locale for a task-specific purpose, e.g. quarries, fish traps. This type 

of land use pattern might result from the periodic exploitation of predictable resources 

which are fixed in space but which may not always be widely available and abundant, i.e. 

rock outcrops used as quarries. 

• Multiple component low density sites (MLD). These sites may represent base camps 

from which resource procurement occurred and a wider range of activities were carried 

out. Such sites may have been optimally located to maximise the diversity of available 

surrounding resources yet minimising travelling time to those resources. 

Multiple component high density sites (MI-ID). Such sites may represent a similar type 

of occupation to MLD sites but for a longer duration and/or by larger groups of people. 

Alternatively the high densities may result from the re-use of the same locale for 

different functions. This might take place in order to facilitate resource scheduling. 

In terms of the four categories identified above, SLD sites are more likely to be 

associated with a type 2 mobility pattern whereas both MLD and MI-ID are more likely to be 

associated with a type 1 mobility pattern. SHD sites may be associated with either mobility 

pattern. 

Given that the distribution, availability and abundance of certain resources varies 

between the zones (Chapter 2), it is expected that hunter-gatherer land use strategies also 
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varied. Accordingly the patterning of sites in terms of the four categories identified above is 

likely to vary between zones. Using available site data land use strategies are presented for 

the lowlands, uplands and inland plains. 

7.5.1. Land use strategies on the lowlands 

Although this data is presented the reader should be aware of the sample size effect. 

Density data was only available for four pre-contact sites and it is likely that the patterns 

described below are a function of this small sample size. SLD sites are located on pool 

banks; the SI-ID site was situated at a rock outcrop; and the MI-ID site was located within a 

rock shelter. This pattern may indicate that resources associated with pools were not used as 

intensively as those at rock outcrops, which may have been subject to re-use given the 

predicability of associated resources. In contrast the presence of a MHD site in a rock 

shelter suggests re-use of the same locale for different purposes and/or use for an extended 

period. In other words, rock shelters on the lowlands may have been used as base camps 

from which hunter-gatherers undertook resource procurement trips, periodically revisiting 

locations where resource predicability is high (and risk of failure therefore low) such as rock 

outcrops and opportunistically exploiting resources around pools. 

The main difference between this land use strategy and the predictive model of 

lowlands land use developed in Chapter 5, regards the exploitation of water sources and 

areas of high ground. The archaeological data suggests that the use of pools were associated 

with a type 2 mobility pattern, whereas the model stated that the exploitation of these areas 

would be associated with both type 1 and 2 mobility patterns because in addition to sources 

of subsistence they were also preferred camp site locations. Whereas the archaeological 

data indicates that areas of high ground such as rock shelters were used as base camps (i.e. 

associated with a type 1 mobility pattern), the model stated that these areas would be linked 

to both type 1 and 2 mobility patterns. The nature of these differences are investigated in 

greater detail using assemblage data from rock shelters and open sites situated adjacent to 

streams in the following chapter. 

7.5.2. Land use strategies in the uplands 

Only two post-contact sites with density data have been recorded on the uplands. 

These are both SLD sites (artefact scatters) situated on river/stream banks. The bulk of the 

site data for the uplands pertains to pre-contact sites and is described below. 
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In the uplands, SLD sites are found on slopes, flats/plains, ridges and river/stream 

banks. SI-ID sites are located on low rises and flats/plains but most frequently on 

river/stream banks. MLD sites are found on hills, slopes and bases of cliffs but again are 

most common along river/stream banks, while MI-ID sites were situated on ridges and 

river/stream banks. Unfortunately no artefact density data were available for rock shelter 

sites in the uplands, but as noted above the majority of multiple component sites occur 

within rock shelters, so it is likely that both MLD and MI-ID sites also occur in rock shelters 

in the uplands. 

The presence of both single and multiple component sites around slopes, ridges, and 

river/stream banks suggests that certain resources around these areas were exploited using 

different strategies. Some river and stream banks appear to have been subject to brief 

occupation while others may have been subject to periodic re-use for similar functions or as 

the location for base camps. Given that multiple component sites in general are thought to 

result from longer term occupation, larger groups, and/or repeated occupation episodes, it is 

likely that such sites will tend to be located closer to water, specifically closer to more 

reliable water supplies than single component sites. Multiple component sites (for which 

artefact density data is available) are always located within 500m of water whereas single 

component sites may be up to 1km from the nearest water source. Of the three sites closest 

to permanent pools, two were multiple component sites, a pattern which supports the notion 

that close proximity to reliable water supplies was an important factor in determining camp 

site location. In contrast the majority of sites on the small areas of flats and plains found in 

the uplands were single component sites which suggests less intensive use of these areas. 

Similarly ridges appear to have been used primarily for brief periods. 

The available archaeological data therefore suggests that the exploitation of areas 

adjacent to water are linked to both type 1 and type 2 mobility patterns. Similarly the 

ethnographic and historic model indicated that the predominant mobility patterns associated 

with the exploitation of uplands resources would be low type 1 and both high and low type 2 

mobility patterns. Of these, type 1 mobility patterns might be expected to dominate given 

that preferred camping areas often coincided with the location of key resources. As there 

was no density data for the uplands sites situated in rock shelters, it will be necessary to 

examine artefact assemblages from shelter sites in detail, in order to determine the types of 

strategies used to exploit these areas. It will also be necessary to analyse assemblages from 

open sites in detail in order to compare the results with the rock shelter data and to compare 
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these results to the model developed in Chapter 5. This analysis and comparison is 

undertaken in Chapter 9. 

7.5.3. Land use strategies on the inland plains 

Of the four post-contact sites from the inland plains which had density data 

available, three are SLD sites situated on the alluvial plains within 200m of a permanent 

pool. All are artefact scatters. The other post-contact site is a MMD site situated on a 

river/stream bank. This patterning is consistent with the post-contact model of settlement 

change which predicted that during the contact period there was less intensive use of plains. 

The following discussion refers to pre-contact sites on the inland plains. 

A majority of sites on the inland plains consist of SLD sites suggesting that a type 2 

mobility pattern may be dominant in this zone. This pattern is consistent with the nature of 

resources in this zone (i.e. water sources are widely spaced and generally ephemeral in 

nature while faunal resources tend to be highly mobile and dispersed) which are suited to 

opportunistic use. However it is evident that a number of strategies were used in order to 

exploit the resources of the alluvial plains, given the presence of SLD, SI-ID, MLD and 

MI-ID sites in these areas. Generally river/stream banks are the next most common locations 

for all site categories. Both SLD and SI-ID sites were located up to 2km or more from the 

nearest water source, whereas the majority of MLD sites were situated within 500m of water 

sources. Of the sites closest to permanent pools the majority were SLD sites, rather than 

MLD or MElD sites. It is possible that this pattern reflects seasonal changes in land use 

strategies adopted on the plains. According to the ethnographic data, prior to contact 

gatherings of large groups of people traditionally occurred in the early dry season when 

many ephemeral sources still contained water. The presence of nearly all of the MI-ID sites 

close to ephemeral sources might reflect land use prior to contact when larger groups 

aggregated in the early dry, whereas SLD sites might reflect the dispersal into smaller 

groups focussing on permanent sources and moving frequently in the late dry season in the 

manner described by Kaberry (1935a, 1939). 

Areas of the inland plains subject to low intensity use include hills and low rises. In 

contrast, SLD, SHD, MLD and MHD sites were recorded at rock outcrops indicating that 

like the alluvial plains, resources associated with these areas were exploited using various 

strategies. As for the uplands, artefact density data for rock shelters was not available but as 

Tables 7.16 and 7.17 indicate, both single and multiple component sites were found in rock 

shelters on the inland plains. 
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The available archaeological data is broadly consistent with the model of inland 

plains settlement developed in Chapter 5. For example the model stated that the use of areas 

adjacent to water would be associated wtih both type 1 and 2 mobility patterns which is also 

indicated by the archaeological data above. Similarly the archaeological data indicates that 

the exploitation of areas of high ground (excluding rock shelters owing to a lack of data) 

were linked with both type 1 and 2 mobility patterns, consistent with the ethnographic 

model which stated that both type of mobility patterns were associated with the use of such 

areas. As no density data was available for sites in rock shelters assemblage data will be 

examined in Chapter 10 in order to shed light on the nature of the mobility patterns 

associated with the use of rock shelters. Data from open sites will also be examined at the 

assemblage level to distinguish between the nature of the mobility patterns i.e. high versus 

low, associated with the use of areas adjacent to water compared to those areas further 

away. 

7.6. Summary 

In terms of the testing the models developed in Chapter 5 against the archaeological 

data, predictions concerning the most frequent site context and site component diversity 

were generally supported (Table 7.18). The relative frequency of different site components 

was consistent with predictions made for the islands and coasts but provided only equivoal 

support at best for predictions regarding sites on the lowlands, uplands and inland plains. 

Predictions concerning site sizes and artefact densities at certain locations within zones were 

generally not supported by the archaeological data. The failure to do so can be explained in 

terms of both sample size effects and site formation and disturbance processes. Models for 

the island and coastal zones and the model of post-contact settlement change were generally 

supported by the archaeological data. In contrast there was only little or partial support for 

the models of lowlands, uplands and inland plains settlement. Testing of predictions 

regarding the nature of faunal and stone artefact assemblages using individual site data will 

enable a final comparison of the overall fit between the lowlands, uplands and inland plains 

models and the archaeological data. 

Land use patterns were reconstructed solely on the basis of archaeological data for 

the lowlands, uplands and inland plains. These patterns were compared to the ethnographic 

and historic models of settlement. While the archaeological data for the uplands and inland 

plains was broadly consistent with the mobility patterns modelled for that zone in Chapter 5, 

archaeological data suggested that certain locations within the lowlands were exploited 
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using different strategies from those described in the ethnographic and historic models. 

These differences were most pronounced for the mobility patterns associatd with the 

exploitation of areas adjacent to water sources. For the uplands and inland plains, data for 

artefact densities at rock shelters was not available so it was not possible to compare 

mobility patterns indicated by archaeological data to those described in the models. In order 

to do this it will be necessary to determine mobility patterns using other site attributes 

evident at the assemblage level. By analysing specific sites representative of SLD, SI-ID, 

MLD and MHD categories from different locations within each zone it will be possible to 

not only determine the nature of mobility patterns but also to test the predictions regarding 

faunal and stone artefact assemblages. 

Thus far changes in settlement patterns have been examined within a broad 

framework of post-contact and pre-contact sites. However by analysing assemblages from 

sites with stratified deposits it will be possible to determine at a finer level of resolution the 

nature of temporal changes in settlement patterns in the study region. It will also permit a 

greater understanding of the changes in economy, mobility and raw material use which may 

have occurred during the contact period and thus will add to our understanding of recent 

changes in regional settlement patterns. 
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CHAPTER EIGHT 
SETTLEMENT ON THE LOWLANDS 



In the previous chapter models of settlement patterns were tested against the 

archaeological data. Little support for the lowlands model of land use was evident and it 

was not possible to test predictions regarding the nature of faunal and stone artefact 

assemblages or to distinguish between base camps and resource procurement sites. At the 

end of the previous chapter land use patterns were reconstructed on the basis of 

archaeological data and compared to the patterns described in the ethnographic and historic 

model. The main difference between the two datasets lay in the nature of the mobility 

patterns associated with the use of rock shelters and areas adjacent to water. It was also 

noted at the conclusion of the previous chapter that although temporal changes in settlement 

had been examined at a broad level of pre-and post-contact, it was not possible to examine 

temporal changes at a finer level of resolution without detailed analysis of assemblages from 

stratified deposits. 

Accordingly there are multiple aims of this chapter: to test the predictions regarding 

lowlands faunal and stone artefact assemblages; to distinguish between base camps and 

resource procurement sites; to determine the kinds of mobility patterns associated with 

occupation of the lowlands, particularly areas of high ground and adjacent to water sources 

and to determine if there are temporal changes in settlement, and if so, the nature of these 

changes. 

These aims are addressed by analysing in detail assemblages from four sites. The 

first site, Nyik is an artefact scatter situated on the banks of an ephemeral stream (Figure 8.1 

and 8.2). Nyik is an example of a single component site situated adjacent to a water source. 

Archaeological data in the previous chapter indicated that hunter-gatherer exploitation of 

these areas was linked to a type 2 mobility pattern. In contrast the ethnographic and historic 

information suggested the use of such areas was associated with both type 1 and type 2 

mobility patterns. The remaining three sites, Yarar, Kununurra Arched Shelter and Martin's 

Gap are all situated in rock shelters: Yarar in an overhang on a hill 30m above the plains 

nearby an ephemeral creek; Kununurra Arched Shelter in a rock outcrop on the plains about 

2km from the nearest stream; and Martin's Gap in a large sandstone rock outlier several 

hundred metres from a small ephemeral stream. These sites are examples of MLD and 

MHD sites located in rock shelters. The archaeological data suggested these areas were 

occupied in association with a type 1 mobility pattern, but the model of lowlands settlement 

stated that they were associated with both low type 1 and 2 mobility patterns. Nyik and 

Yarar were collected and excavated by Stanner in the late 1950s while Kununurra Arched 
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Shelter and Martin's Gap were excavated by Clarke in 1981 and Crawford in 1962 

respectively. 

Note that the methodology employed in the analyses of stone artefacts and faunal 

remains is described in Appendices 9 and 10. A review of the link between assemblage 

variability and human mobility is also provided in Appendix 9. 

8.1. Nyik 

According to the model of lowlands settlement developed in Chapter 5, Nyik may 

represent either a base camp associated with a type 1 mobility pattern, or a resource 

procurement site/overnight camp associated with a type 2 mobility pattern. As the nearest 

water source is ephemeral in nature Nyik would have been occupied in the late wet and/or 

early dry and thus associated with high type 1 and/or high and low type 2 mobility patterns 

according to the model. It was predicted that stone artefact assemblages from lowlands sites 

would contain higher frequencies of raw materials which are common in the lowlands 

relative to those that are rare or absent, and that rationing behaviour of different raw 

materials commensurate with their availability and abundance would be evident. These 

predictions are tested below. 

8.1.1. Site description 

Nyik is located adjacent to an ephemeral stream about 20km south of Port Keats and 

2-3km southwest of Yarar (Figure 8.3). The site has been described as an open camp site 

(Flood 1967:3). Stanner undertook artefact collection at the site during his 1957-58 field 

season and these materials have been analysed for the purposes of this thesis. 

8.1.2. The impact of post-depositional processes 

It was not possible to use sediment staining on a large proportion of the artefacts as 

a measure of artefact orientation that may have resulted from the impact of fluvial action. 

However for the five artefacts for which such measurement was possible, one appeared to 

have been lying flat, while the remaining four showed signs of having been lying flat and 

partly buried. The degree of abrasion (0.1%, n=1 slightly rolled; 95.2%, n=768 sharp-

slightly rolled; remainder indeterminate) also suggests that the impact of fluvial action has 

been minimal. Therefore although edge damage was noted on the majority of artefacts 

(76.6%, n=614), this is most likely to have resulted from treadage and post-collection 

processes rather than fluvial action. 
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8.1.3. Stone artefact assemblage composition 

The most outstanding feature of the assemblage is that 99.6% of the artefacts are 

made of quartzite. Also present were quartz, silcrete and a volcanic raw material, each 

represented by a single artefact. 

Table 8.1 presents a breakdown of artefact type frequencies. The majority of the 

assemblage consisted of broken flakes, while retouch was present on 239 artefacts (29.8%). 

Complete flakes (n148) from Nyik had a mean weight of 4.1g, a mean surface area 

of 463 .2mm and mean elongation of 1.2mm. The overwhelming majority of complete flakes 

(97.9%) did not contain any cortex on their exterior surface indicating that the latter stages 

of reduction were carried out at the site. A quarter of complete flakes exhibited overhang 

removal. Generally however, platform modification was minimal usually consisting of a 

single flake scar, and blows were generally located back from the edge: 27% of complete 

flakes had focalised platforms indicating precise blows and this is consistent with the degree 

of overhang removal. Platform thickness on complete flakes ranged from 0.9mm to 18.2mm 

with a mean of 5.1mm. 

Ten cores were recovered from Nyik. Of these, six had multiple platforms. Bipolar 

cores, and cores on the bipolar/percussion threshold were equally frequent (50% each). 

Elsewhere in northern Australia the frequency of bipolar cores has been used as a measure 

of residential mobility (e.g. Hiscock 1996). The frequency of bipolar cores at Nyik suggests 

that some economising behaviour was practiced at the site and that type 1 mobility may have 

been low (following Hiscock 1996). This information together with the paucity of flakes 

exhibiting cortex and high frequency of retouch, indicates that although core reduction on 

site was intensive, initial reduction occurred off-site, most likely at Providence Hill, a 

quartzite quarry located to the northwest of Nyik. Figure 8.4 illustrates the weight 

characteristics for bipolar and bipolar/percussion cores. It is evident that bipolar cores were 

smaller than cores on the bipolar/percussion threshold which is to be expected given that 

bipolar cores are further along the reduction sequence than those on the threshold of bipolar 

and percussion reduction. 

Of the retouched artefacts most (55.0%) were unifacially retouched. Formal types 

identified included broken points (n=65), points (n=28) and one scraper. The mean weight 

of retouched complete flakes was 7.5g, with a minimum of 2.5g and a maximum of 19.2g. 
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8.1.4. Settlement as reflected at Nyik 

The assemblage at Nyik indicates that initial core reduction was carried out 

elsewhere while only the latter stages of reduction occurred on-site. The raw material 

composition of the assemblage, which consisted almost entirely of quartzite, is consistent 

with the prediction that lowlands stone artefact assemblages would contain high frequencies 

of locally available raw materials relative to those raw materials that are rare or absent. It 

was not possible to test the predictions regarding rationing behaviour owing to small sample 

sizes for non-quartzite raw materials. However the quartzite stone artefact assemblage does 

display characteristics consistent with rationing behaviour including high frequencies of 

retouch and bipolar cores. 

The presence of only one type of component (artefact scatter) at the site, absence of 

non-portable items such as grindstones, and low diversity of tool types is consistent with the 

use of Nyik as a resource procurement site. However the stone artefact assemblage also 

exhibited characteristics of a base camp including moderate raw material richness, high 

proportion of retouched items, and presence of bipolar cores. 

The lowlands land use strategy developed on the basis of the archaeological data 

suggested that the exploitation of areas adjacent to water sources would be associated with a 

type 2 mobility pattern, whereas according to the ethnographic and historic model hunter-

gatherer use of these areas were associated with either a type 1 and/or type 2 mobility 

pattern. The analysis of the Nyik assemblage suggests that it may have been either a base 

camp or resource procurement site associated with a high level of type 1 mobility or a low 

level of type 2 mobility. 

8.2. Yarar 

According to the ethnographic model of lowlands settlement, Yarar represents the 

wet season shift by groups to areas of high ground such as hills to avoid flooding on the 

plains. It was predicted that faunal assemblages from lowlands sites would contain 

terrestrial and aquatic fauna with a higher relative abundance of the latter. The stone 

artefact assemblage was expected to contain higher frequencies of raw materials which are 

common on the lowlands relative to those that are rare or absent, and the degree of rationing 

will be commensurate with the availability and abundance of each raw material. Data 

relevant to testing these predictions is presented below. 
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8.2.1. Site description 

Located 18km south of Port Keats, Yarar rock shelter (Figure 8.3) is situated on the 

western scarp of a small hill about 30m above the surrounding plain (Flood 1967:1, 

1970:29). The site consists of a yellow sandstone overhang lying above a rock platform that 

measures 32m long and varied from 3-6m in width. A large number of paintings adorn the 

rock walls. Stanner's field notes indicated that this shelter provided plenty of headroom and 

protection from the weather (Flood 1967:1, 1970:29). 

The surrounding environment consists of open woodland and tussock grassland, 

while the coast lies about 13km to the west (Figure 8.3). An estuary is located about 10km 

away while mudflats and associated mangrove channels are found about 3km to the 

southwest (Flood 1967:1, 1970:29). There is no permanent water supply in the vicinity of 

Yarar; the nearby creek is ephemeral and contains water only during the wet season. It was 

upon this information, together with data from an aboriginal elder who remembered 

occupying the shelter during rainy times and moving to Kultjil in the dry, that led Flood 

(1967:2,11; 1970:29) to conclude that the shelter was most likely inhabited during the wet 

season. 

8.2.2. Excavation technique 

Stanner spent about eight months excavating Yarar in 1957 and 1958. He divided 

the shelter into two "divisions" and left Division II intact while excavating a portion of 

Division I (Figure 8.5). The latter part of the deposit was directly under the thickest cluster 

of paintings. The area to be excavated was subdivided into a grid system with each square 

(0.91m x 0.91m) labelled alpha-numerically. Note that the labelling of excavation squares 

as shown by Flood (1967:12a) is not consistent with Stanner's scheme (Figure 8.6). Initially 

the surface of the deposit was excavated until the soil surface was level with that at datum 

A. From this point on, the deposit was removed in 15cm spits which Stanner referred to as 

"levels" (Stanner, memo to John Mulvaney 12/2/65, 1957-8). As a result spits from the same 

level i.e. 12-18" but different squares i.e. 2M and 2G, do not necessarily contain material 

from the same depth. For example Square 2G, 12-18" contains material from 3 8-53cm 

below the surface while Square 2M, 12-18" contains material from 14-30cm below the 

surface. 

Stanner's recording of the deposit was meticulous, and for most spits he described 

the sediments and nature of cultural materials present. Interspersed with these descriptions 

are three dimensional sketches of the nature of the deposit. Material excavated from each 
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square was placed into calico bags and labelled. A total of 57 squares were excavated to 

varying depths. Stanner gradually focussed his excavations on Square 2M in order to locate 

sterile deposit. He excavated to a maximum depth of 120.6cm below the surface before 

terminating the excavations owing to the paucity of cultural material and difficulty of 

excavating this level. 

It was apparent from Stanner's field notes that ashy features and roof fall comprised 

a highly variable proportion of the excavated deposit at Yarar. As a result, the quantity of 

archaeological materials recovered from various spits may not be directly equated unless 

first transformed into at least relative density values. Stanner recorded neither volume, nor 

the weight of the excavated sediments. However using Stanner's detailed notes and 

diagrams it was possible to closely estimate the volume of sediment removed in each spit. 

In doing so I calculated that Stanner removed a total of 21 .9m3  of sediment, somewhat less 

than that stated by Flood (33 cubic yards or about 30m3). In 1966 John Mulvaney visited the 

site and excavated a small area immediately adjacent to and south of Stanner's excavations 

(Figure 8.5) in order to obtain further charcoal samples for dating purposes (Flood 1970:30; 

D.Mulvaney pers comm). 

An important point to note concerning Flood's analysis of the Yarar material is that 

although she divided the shelter into two areas for analysis, distinguishing between the outer 

slope (her squares F-G) and inner level area (her squares A-E) (Flood 1967:27), she did not 

take into account the fact that within the two broad divisions the spits do not directly relate 

to one another in terms of depth below the surface. I have attempted as far as possible to 

group Stanner's excavation levels according to the depth below the surface. Therefore when 

referring to my divisions of the deposit I have used the term 'spit' and when referring to 

Flood's divisions of the deposit I have used the term 'level' in order to distinguish between 

the two, given that they refer to different amounts of material at different depths of the 

deposit. 

8.2.3. Stratigraphy 

The stratigraphy at Yarar consisted of decaying yellow bedrock overlain by a brown 

sandy homogenous deposit interspersed with roof fall (Stanner 1957-58, Figure 8.7). 

Cultural material was largely confined to the upper brown sandy portion of the deposit and 

included shell, bone, ochre, charcoal, stone and glass artefacts. A few artefacts had intruded 

into the decaying yellow bedrock. PH tests conducted in the field and on soil samples in the 

laboratory returned values ranging from 5.5 - 5.8 (Flood 1967:18). Using Stanner's notes it 
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was possible on the basis of colour and texture, to divide the deposit into three layers. 

These stratigraphic divisions are broadly comparable with those identified by Flood (1967) 

Layer I 

The upper layer (Layer I) was removed by Stanner as one spit (Spit 1) and consisted of 

brown coloured sediment, interspersed by fallen rock and roots. Stanner noted that the 

colour of the deposit across the site varied with the humic and charcoal content appearing 

more grey-black in areas where hearths were evident. Bone, shell, ochre, charcoal, glass 

and stone artefacts were recovered from this layer. Stanner recorded a "wallaby nest" from 

the northeast part of the shelter which he noted was about 15cm deep (Stanner 1957-58, 

Field notebook 1, 20/2/58). 

Layer!! 

The middle layer (Layer II) covers the bulk of the excavations and was removed by Stanner 

in multiple spits. Layer I1 was composed of brown sandy deposit interspersed with fallen 

slabs and rocks and containing cultural material and charcoal. Nesting material of the 

termite Coptotermes acinacformis  was found in Square 4G at a depth of 60cm (base of Spit 

3) below the surface (Flood 1967:20). Based on the paucity of nesting material present, 

Flood (1967:2 1) concluded that it was either brought to the shelter from elsewhere or was a 

young nest. 

Layer II! 

Stanner removed the lower layer (Layer III), which consisted of decayed yellow sandstone 

in multiple spits. In some places this sandstone had decayed until it was "half soil-half 

rock"; in other places it was very hard and had to be removed using a pick-axe (Stanner 

1957-58, Field notebook 2, 5/7/58). This layer contained some intrusive cultural material 

such as ochre, stone artefacts, shell and charcoal and was not sterile as stated by Flood 

(1967:14). 

8.2.4. Age of the deposit 

Twelve radiocarbon dates have been obtained from Yarar. Table 8.2 lists the 

submitter(s), sample provenance, laboratory number, dates and calibrated dates. I calculated 

the latter using the CALIB 2.0 software program. The first set of dates were obtained by 

Stanner, the second set by Mulvaney and Flood. A glance at these dates indicates that there 

are a number of anomalies present. 
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The anomalies between the dates obtained by Stanner and those by Mulvaney and 

Flood were commented on by Flood (1970). She stated that it was difficult to reconcile the 

Australian National University and Victorian Laboratory dates and that there was an 

inversion between samples V70 and V71 (Flood 1970:30). Flood presented two hypotheses 

to explain the inversion between samples V70 and V71. These were "a mix-up" in the field 

or laboratory, or disturbance in this part of the deposit (Flood 1970:3 1). Flood dismissed 

the former hypothesis as a "facile explanation" which seemed highly unlikely, a view 

supported by Birmingham (1969, letter to Flood dated 3 1/10/69). Flood also did not accept 

the latter hypothesis in light of the fact that the deposit "appeared to Mulvaney to be 

compact and undisturbed" at the time of his 1966 visit to the site (Flood 1970:31). Flood 

(1970:3 1) concluded that it was "impossible to date specific horizons within the excavation, 

but we can speak of a general age range for the site...". In doing so she accepted the oldest 

date, of about 3,300 years BP, but did not offer any reason for her acceptance of this date 

rather than the younger date (ANU-16B). 

Several points concerning the dating of the site should be noted. Firstly as Table 8.2 

and Figure 8.8 indicate, these dates did not all come from the one part of the shelter; Rather 

they are dispersed into two main groups: Mulvaney's dates from the southern part of the 

deposit and Stanner's from the middle of the deposit. All of Mulvaney's dates except for 

the V71 dates are in sequence, and all of Stanner's are in sequence. The ANU-16B sample 

was initially thought to have been a repeat date on the remainder of the original ANU-16 

sample, however it later became apparent that this sample came from the lower part of the 

spit and ANU-16 from the upper part of the spit (Birmingham 1972:35). 

Therefore two aspects of the Yarar chronology required clarification by further 

radiocarbon dating: the timing of initial occupation, and the timing of occupation of that part 

of the deposit 3 0-46cm below the surface. In order to test the proposition that initial 

occupation of Yarar began around 3,300 years ago as advocated by Flood (1970), I 

submitted a charcoal sample from as deep within the deposit as possible. In this instance the 

deepest point at which enough charcoal was available for dating came from Square 4E 6-

12". The depth below surface of this spit was similar to that for sample V72. In order to test 

the proposition that the portion of the deposit between 3 0-46cm below the surface is about 

2,400 years old, rather than less than 1,000 years old, I submitted a charcoal sample from 

Square 1C 6-12". This square and spit was the closest in both location and depth below the 

surface to Mulvaney's V71 series that contained enough charcoal for dating. 
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The results are presented in Table 8.2. The 4E "6-12" sample returned a date of 

1,500±70 years BP (Beta 88045) which is consistent with Stanner's sequence of dates. The 

lC "6-12" sample returned a date of 630±60 years BP (Beta 88554) which is in broad 

agreement with Mulvaney's V71 series. When the dates were calibrated it was apparent that 

there were two possible models for sediment accumulation at Yarar (Figure 8.9, Table 8.3). 

Model A 

In this model initial occupation occurred just prior to 5,000 years ago and sediment 

accumulation remained relatively constant until there was a slight increase about 1,500 years 

BP. 

Model B 

In this model initial occupation occurred shortly before 3,000 years ago and 

sediment accumulation remained constant until a slight increase about 1,500 years ago, 

which was followed by a dramatic increase around 600 years BP. 

At present it is not possible to reject one model in favour of the other. Both are 

equally plausible and there is no basis, such as laboratory error or contamination, to reject 

any of the dates obtained from Yarar, and therefore one of the models. Accordingly I have 

accepted all the dates and conclude that there appears to be different rates of sediment 

accumulation in different parts of the shelter. Sediment accumulation appears more constant 

in the southern part of the shelter than in the central and northern part that may result from 

greater utilisation of the latter as the main living area. In contrast the southern part of the 

shelter is smaller, rockier and less suited for comfortable habitation. 

Model C 

Using regression analysis a third composite model of sediment accumulation was 

developed (Figure 8.9) in order to provide a broad level of temporal control similar to that 

advocated by Flood, but with a finer level of resolution. This level of control is appropriate 

for the kinds of issues addressed in this thesis. According to Model C the upper 20cm of 

deposit is modern in age. For that part of the deposit 20-40cm below the surface the age 

ranges from modern to 1,500 years BP while the age ranges for the deposit 40-60cm below 

the surface is 1,500 to 3,400 years BP. In the lower part of the deposit (60cm onwards) the 

age is greater than 3,400 years, possibly up to 6,000 years BP. Chronological resolution is 

not as great in the lower and middle parts of the deposit as in the uppermost part of the 

deposit. 
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8.2.5. Patterns in artefact deposition 

Figures 8.10 and 8.11 illustrate the temporal changes in the density of ochre and 

stone artefacts for the entire site. Note that owing to the level of chronological resolution 

available for the site, artefact densities ratherthan discard rates, are used as the basis of 

examining changes in the intensity of site use. While stone artefact and ochre densities 

increase after initial occupation, within the upper three spits they show different trends. The 

densest concentration of ochre occurs in Spit 3 before declining sharply in the upper 2 spits. 

Stone artefact density is greatest in Spit 2 before decreasing in Spit 1. These changes 

suggest that there may have been changes in the way in which the shelter was used. For 

example the high density of ochre in Spit 3 suggests that painting and/or ceremonial 

activities may have been more important at this time. The second highest density of stone 

artefacts also occurs in Spit 3 and it appears that the shelter was intensively occupied at this 

time for a range of activites. In contrast the highest stone artefact densities in Spit 2 but 

relatively low ochre density indicates that activities associated with stone artefact 

manufacture and maintenance were more important at this time. Thus during the period 

between initial occupation and sometime during the last 3,400 years BP both the ochre and 

stone artefact densities show similar trends suggesting little change in the way in which the 

shelter was used and kinds of activities conducted there. However during the last 3,400 

years there appear to be changes in the kinds of activities conducted at the site that may 

reflect changes in land use patterns. This possibility is explored in greater detail in the 

remainder of section 8.2. Overall the site appears to have been more intensively used during 

the last 3,400 years than prior to this time. 

Deposition of faunal remains also supports this interpretation, being largely 

restricted to the upper and middle parts of the deposit. However following Flood's analysis 

the faunal remains were grouped together according to level, but not to individual square. 

Given that within each level not all squares are directly comparable in terms of depth, it was 

impossible to calculate densities for the fauna! remains. It was possible to calculate raw 

weights for each of Stanner's excavation levels and graph the results accordingly (Figure 

8.12). These graphs show that while the majority of bone is contained in Level 3 (i.e. 

modern - 3,400 years BP) the majority of the shell is found in Level 1, the uppermost layer 

dating to the modern or contact period. 

Although it is not possible to determine the rates of charcoal deposition because not 

all of the charcoal from Yarar was kept, Flood's (1967:18b) data indicated that the majority 
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of charcoal was also derived from the upper and middle parts of the deposit. The deposition 

patterns of charcoal, faunal remains, ochre and stone artefacts all suggested that occupation 

intensity was greater in the upper and middle parts of the deposit i.e. post 3,400 years BP 

than the lower part of the deposit, i.e. pre 3,400 years BP. 

Figures 8.13 and 8.14 suggest that changes in the spatial discard of ochre and stone 

artefacts occurred. Ochre is discarded primarily outside of the dripline except in Spit 3. In 

contrast stone artefacts are discarded primarily inside the dripline in Spits 1 and 2, almost 

equally inside and outside in Spit 3 and primarily outside in Spits 4-8. Flood's (1967:18b) 

charcoal data also broadly follows the same pattern. To summarise, when the shelter is first 

occupied the area outside the dripline was utilised while in more recent times the inner area 

became the focus of occupation. This pattern can be linked to the morphology and structure 

of the shelter. Initial occupation tended to be on the lower part of the bedrock. As 

sediments built up, so the level of the outer shelter rose to become level with the inner area 

that was then used as by this time the outer area had a considerable slope. 

The spatial distribution of much of the molluscan assemblage also differs. In Level 

3 the molluscs occurred in greatest quantities along the back wall which may have reflected 

differential preservation and/or discard behaviour. In Level 2 the molluscs were 

concentrated in two areas: the northeast corner and outside the dripline on the slope in the 

center of the shelter. In Level 1 shell was situated primarily in the north and central part of 

the shelter. It is possible that the pattern in Levels 2 and 3 reflects a tendency for hunter-

gatherers to deposit rubbish away from central living areas (e.g. Jones 1978; Meehan 

1982:114). In contrast because Level 1 represents the final phase of occupation of the 

shelter, the molluscs remained where they were discarded and were not swept away by 

subsequent occupants. 

This section has described the overall patterns in occupation intensity. I now analyse 

the faunal remains in order to test predictions regarding the nature of lowlands fauna! 

assemblages. 

8.2.6. Analysis of the fauna! assemblage 

Invertebrate fauna! remains 

No detailed analysis of the molluscan material from Yarar has been undertaken. 

Flood's (1967, 1970) primary interest lay in an analysis of the stone artefacts, particularly 

points, rather than an exhaustive analysis of fauna! material. However Flood (1967) 
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provided a broad overview of the temporal and spatial distribution of the molluscs within 

the deposit and identified several species. 

Results of previous analysis by Flood 

According to Flood (1967:164-165) shell was confined to the upper two levels, in 

particular the top 15cm, and species were apparently distributed relatively evenly throughout 

the deposit. Her distribution map suggested that the greatest concentration of shell occurred 

in the north eastern part of the shelter and she argued that this distribution resulted from 

differing ground levels (Flood 1967:165-166). The absence of shell from the lower levels 

was interpreted as being a function of both the acidic nature of the deposit and compaction 

of the soil matrix which would eventually disintegrate organic materials (Flood 1970:36). 

Five different common estuarine or mangrove species were identified: Anadara 

granosa, Naquetia permeasta, Nerita lineata, Telescopium telescopium, and Terebralia 

sulcata (Flood 1967:164). These species, together with bivalves were then classified as 

"complete", "slightly broken", "large pieces", and "small pieces" (Table 8.4). This method 

used by Flood was that of calculating the number of identified specimens (NISP). Using 

this method Nerita lineata was the most frequently represented species, followed by 

Terebralia sulcata. 

On the basis of the data described in Table 8.4, Flood (1967:19) concluded that the 

occupants of the shelter were obtaining molluscs from mangrove creeks about 3km away. 

She did not elaborate on this information in terms of subsistence behaviour or mobility other 

than to note that the shell in the deposit may have represented only a small proportion of the 

total shellfish consumed in the diet by people camped at the shelter (Flood 1967:20). This 

interpretation was based on comparative ethnographic observations from the Daly River and 

Amhem Land. She also noted that some of the shells showed evidence of burning and meat 

extraction damage (Flood 1967:19, 164), although no attempt was made to quantify this 

information. 

A re-analysis of the molluscan assemblage was warranted for a number of reasons. 

Firstly, since there have been marked changes in mollusc taxonomy since the late 1960s it 

was necessary to re-identify all species present. Secondly the method of analysis used by 

Flood to quantify abundance was NISP: a method regarded as problematic since the results 

may be skewed by factors such as butchering techniques, differential preservation, fauna 

collection techniques and fragmentation (Allen and Barton n.d; Grayson 1984:20-24; Mowat 
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1995:84). Therefore it was necessary to quantify the molluscan assemblage using a different 

method in order to confirm the patterns observed by Flood. The measure of abundance 

selected was MNI rather than weight for two reasons. Firstly where molluscan species vary 

in size, as they do in this instance, the abundance of small-sized taxa may be underestimated 

by weight measurements (Allen and Barton n.d:88; Mowat 1995:81). Secondly the Yarar 

molluscan assemblage appeared highly fragmented and research by Mowat (1995:82-86) has 

demonstrated that in these cases it is more accurate and expedient to calculate MNT than 

weight or NISP. 

Two important points should be noted regarding the nature of the molluscan 

assemblage available for this study. Firstly it appears that some of the mollusc material has 

been lost since Flood completed her analysis. This loss is in the order of 300g, despite 

finding further molluscs in amongst the bags containing stone and ochre. Secondly, as noted 

above, at some point the molluscan material analysed by Flood has been packed together 

according to the excavation level, but not according to individual squares. This has 

precluded analyses of fine-grained spatial and temporal variation. It was for this reason, 

together with the nature of the deposit, excavation and collection techniques, that I felt that 

the best course of action would be to focus on the molluscan assemblage in its entirety, 

following a cursory examination of temporal changes. It should also be noted that a few 

fragments of shell from Spits 4 and 5 were found amongst the ochre and stone artefact 

material but could not be further identified and have been excluded from the following 

analysis and discussion. 

Results of the current analysis 

As noted above, the distribution of molluscs throughout the deposit increased from 

their initial appearance in Level 4 to Level 1, where the majority of the molluscan 

assemblage was located (Figure 8.12). 

The degree of fragmentation of the mollusc assemblage most likely results from 

burning given that the majority of the shell was calcined, and from meat extraction 

techniques on the basis of consistent breakage patterns for different taxa. However this does 

not explain the increasing fragmentation of molluscs with depth (Table 8.5). Evidence will 

be presented later in this chapter which suggests that occupation intensity was greater in the 

middle part of the deposit than the uppermost level. The variation in molluscan 

fragmentation is therefore argued to result from changes in occupation intensity. 
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Several taxa previously unidentified by Flood were discovered during the re-

analysis. These taxa included Acanthopleura sp., Andara inaequivalvis, Anodontia 

philippina, Geloina, and Velesunio wilsonii. Furthermore as noted above a number of 

changes in taxonomy have occurred since the late 1960s (Mowat 1994:201). Nerita lineata 

is now referred to as Nerita balteata, Naquestia permeasta is now referred to as Chicoreus 

capucina, and Terebralia sulcata has been further divided into two species, T. sulcara, and 

Tsemistriata (Mowat and Willan pers comm 1995). The Terebralia sp. at Yarar were 

identified as Tsemistriata. In terms of temporal changes species richness increased in Level 

1 although it is possible that this pattern results from sample size phenomenon. 

Both NISP and MNI were calculated for the molluscan assemblage (Table 8.6). 

Following the Grayson (1984:36) method, the molluscan assemblage was treated as one 

large aggregate and the operational definition of Minimum Numbers of Individuals (MNI) 

applied to this single aggregate (MNIsite). Note that I have excluded unidentifiable 

fragments from this discussion. 

Using MNI percentages (Table 8.6, Figure 8.15), Terebralia semistriata accounted 

for 46.0% of the identifiable molluscan assemblage, followed by Nerita balteata (3 3.5%). 

This pattern is not consistent with Flood's results which indicated that Nerita balteata 

comprised the bulk of the assemblage. The remainder of the assemblage comprised small 

quantities of other taxa; of these Telescopium telescopium occurred most frequently (6.5%). 

Least frequent are Acanthopleura sp., Anodontia philippina and Velesunio wilsonii, each 

representing 0.5% of the identifiable molluscan assemblage. 

The results have two implications regarding mobility and subsistence patterns 

associated with the occupation of Yarar rock shelter. Firstly Table 8.7 indicates that a wider 

range of habitats were utilised than Flood's analysis of the molluscan assemblage suggested. 

Her results indicated that people were obtaining molluscs exclusively from a single habitat - 

the mangroves and associated mudflats situated about 3km from the shelter. However it is 

apparent that this is not the case. Molluscs were also being obtained from rocky 

shore/platform and freshwater habitats in addition to mangrove/mudflat habitats. Secondly 

as Figure 8.3 illustrates, these habitats are not all equidistant from the shelter. The presence 

of species from habitats up to about 13km away, suggests that a larger foraging radius 

characterised molluscan resource procurement strategies than previously thought. The 

presence of molluscan taxa supports the prediction that lowlands faunal assemblages would 

contain aquatic species. 
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Vertebrate faunal remains 

Flood (1967:18) noted that vertebrate faunal remains were largely confined to the 

top 23cm of the deposit and argued that this distribution most likely resulted from the acidic 

nature of the deposit, together with compaction of the deposit which would "tend to make 

both bone and shell disintegrate completely in time". In terms of spatial distribution Flood 

(1967:19) was reluctant to attach any significance to the location of the bone given the small 

amount recovered, but she did note that no bone was recovered from the outermost two 

squares (i.e. on the talus slope) and that the quantity increased towards the back wall of the 

shelter (Flood 1967:19). This is consistent with observations made by Stanner during his 

excavations that the north eastern part of the shelter appeared to have been a "living area" 

compared to the rest of the shelter which he speculated was the [tool] "working area" 

(Stanner 1957-5 8, Field notebook 1, 30/1/58). 

No attempt at quantifying the vertebrate faunal assemblage was made by Flood, and 

her analysis consisted principally of identifying the taxa present (Flood 1967:20). Flood 

(1967:20) noted that the fragmentary nature of the bone hindered taxa identification and 

concluded that the subsistence economy was based on terrestrial, rather than estuarine or 

marine shore fauna. According to her analysis marsupials or macropods comprised the vast 

majority of the bone assemblage, with only one fish vertebra and a few fish scales present. 

Bones of both young and mature kangaroos were identified, along with pieces of freshwater 

turtle shell, either Emydura or Chelodina sp. (Flood 1967:20). 

Results of the current analysis 

Bone was restricted to the upper four levels, with the majority of bone located 

within Level 3 (Figure 8.12). Only one fragment was recovered from Level 4. The 

frequency of bone declined from Level 3 through to the surface level. 

Owing to the weathered and fragmented nature of the bone the majority of pieces 

could not be identified. Of those pieces that were identified, mammals dominated the 

assemblage, however fish and reptile were also present in very small quantities (Figure 

8.16). Reptiles were restricted to the upper two levels and fish to the surface level while 

mammals were found in Levels 1-3. 

Table 8.8 lists the identified taxa and MNI and NISP figures. The MNIsjte  results 

indicated that medium-sized animals were common in the faunal assemblage and included 
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one Varanus sp., one turtle, one macropod and one fish. The MNI were calculated on teeth 

for Macropus sp., on vertebrae for Varanu.s sp. and by virtue of the presence of fragments of 

Macropodidae (?) and turtle. The species composition of the vertebrate faunal assemblage 

supports the prediction that both aquatic and terrestrial species would be evident in lowlands 

faunal assemblages. However as noted in Chapter 6 faunal assemblages may be 

substantially modified, destroyed or created by carnivorous animals and raptorial birds. 

Before accepting that the prediction is supported, it must be demonstrated that the Yarar 

vertebrate faunal assemblage is culturally derived. 

Origins of the vertebrate faunal assemblage 

Several lines of evidence were investigated in order to determine the origins of the 

vertebrate faunal assemblage, including types of taxa present, bone size and fragmentation, 

burning, and types of skeletal elements present. Each of these is discussed below. 

While macropods may inhabit rock shelters, and a "wallaby nest" was identified at 

Yarar by Stanner, the presence of fauna which do not inhabit shelters such as fish and turtle, 

indicated a cultural origin for the faunal material. Furthermore no articulated skeletons were 

found in the shelter which might have been the case had animals such as wallabies died in 

situ. Finally no animals from the small size category (see Appendix 10) were identified 

such as rodents. The taxa present therefore suggested a cultural origin for the vertebrate 

fauna. 

Bone size and breakage (fragmentation) have been frequently used in determining 

the origins of faunal assemblages. Note that more sophisticated measures of fragmentation 

such as those described by Todd and Rapson (1988), NISP/MNI ratios (Kleine and Cruz-

Uribe 1984) and Completeness Indices (Marean 1991) were not attempted owing to the 

paucity of identifiable skeletal elements. Instead a simple measure of mean weight was 

used. 

The mean weight of each bone piece per level was calculated and it was found that 

the mean weight increased from 0.05g in Level 4, to 0.35g in Level 1. This was consistent 

with the increasingly eroded appearance of the bone with depth, particularly in Level 3. 

Several researchers have distinguished between 'large' and 'small' fragments on the basis of 

maximum dimension, using 20mm as the threshold criteria (e.g. McNiven 1988; Mowat 

1989). In this study such measurements were not undertaken as it was felt that this time 

consuming process would not result in generating new information about the assemblage not 
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already apparent. My observations indicated that the faunal assemblage as a whole largely 
consisted of small pieces about 1cm square. I estimate that at least 90% of the bone from 
Yarar is less than 20mm in maximum dimension. Elsewhere, a high degree of fragmentation 
has been attributed to marrow extraction (e.g. McNiven 1988:142; Mowat 1989:35). 
However before accepting this explanation for Yarar it is necessary to exclude other post-

depositional and natural processes such as treadage, predatorial action, or burning. 

It was expected that the bone from the central area of the shelter might exhibit a 
higher degree of fragmentation than that from the northeastern corner, given that the latter is 
bounded by the shelter wall on one side and a pile of rocks on the other, thus limiting 
pedestrian traffic. Clearly however this is not the case. The mean bone weight between the 
northeast corner was compared with that for the central area for each level. Not only was 
the bone in the northeast corner more fragmented than in the central area, but the degree of 
fragmentation remained relatively constant in all levels in the former whereas it declined in 
the upper levels of the central area. I therefore argue that treadage is not likely to be the key 

factor responsible for the fragmentation of the assemblage. 

On the basis of Archer's (1977) and Gould's (1996) descriptions of the condition of 
the bone from Puntutjarpa, it appears similar to that at Yarar. Archer (1977) and Gould 
(1996:3 77) have suggested that among other factors, rock fall may have been responsible for 
the degree of fragmentation of the Puntutjarpa faunal assemblage. The hypothesis that this 
was also the case at Yarar was evaluated by comparing Stanner's descriptions of the 
stratigraphy with the degree of fragmentation observed in different parts of the deposit. 
Stanner's (1957-58, Field Notebook 2, 20-21/2/58) descriptions and diagrams of the 
stratigraphy of the northeast corner of the site indicated that the deposit, although relatively 
shallow and overlying bedrock, consisted of loose sandy sediment which became more 
compact towards the base, with no discernible roof fall. In contrast, the deposit in the 
central area of the shelter was subject to roof fall yet the bone from this area was not as 
fragmented as that from the northeast corner. This pattern suggests that the degree of bone 
fragmentation can not be attributed to roof fall. 

It is possible that the fragmented nature of the bone assemblage was a result of 

predator actions. In the case of Yarar, such predators might include raptorial birds such as 

owls, or larger predators such as dingoes. Experimental studies have identified 
characteristic patterns for such assemblages (Table 8.9). 
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Raptorial birds are argued to have had a negligible, if any, effect on the faunal 

assemblage at Yarar for a number of reasons. Firstly the kinds of animals present 

(macropods, large lizards, turtle, fish) were not the sort of prey that such birds generally 

consume. Secondly, only a limited range of skeletal elements were identified from the 

deposit, including various longbones, vertebrae, ribs, teeth, jaw fragments and skull 

fragments. Assemblages accumulating from owl activities tend to exhibit a more diverse 

range of skeletal elements (Geering 1990; Marshall 1986). None of the skeletal elements 

identified at Yarar were intact whereas owl assemblages often contain intact elements 

(Geering 1990; Marshall 1986). Finally no bird bone was recovered from Yarar and there 

was no mention by either Stanner or Flood of the presence of owl casts or seats in the 

deposit. 

Given the types of taxa present in the deposit such as turtle and fish, it is unlikely 

that the faunal assemblage results from dingo activities. Previous studies of dingo and wild 

dog behaviour indicates that they may affect faunal assemblages as a result of their 

scavenging behaviour, in addition to predatorial actions (Brain 1980; Lyman 1994; Solomon 

1985; Walters 1984). There is no evidence to suggest that the fragmented nature of the 

faunal assemblage from Yarar is the result of dingo scavenging. Although the types of taxa 

present included those which dingoes might scavenge, I did not observe any tooth puncture 

marks or scarring on any of the bone pieces. Furthermore the types of skeletal elements 

present (ribs, vertebrae, longbones) in the deposit included those which would be largely 

absent from a dingo-modified bone assemblage. Both Horton (1982:190) and Bowdier 

(1984:80, 86) noted that although fragmentation of bone may be a characteristic of both 

cultural processing activities and carnivore consumption, fragments which result from 

cultural activities tend to be sliver-like rather than rounded or square, and exhibit a much 

greater size range than those fragments derived from carnivore activities. The bone from 

Yarar fits best into the former category. Finally although the proximal and distal ends of 
some longbones were missing, the absence of tooth marks and scarring on these bones 

suggests an destructive agent other than dingoes. 

The condition of much of the bone from Yarar was very eroded and whitish 

coloured, and was thought to result from weathering and burning. Throughout the deposit, 

the majority of the vertebrate faunal assemblage was calcined (94.7%), indicating that the 

material had been subject to prolonged and/or intensive heating, which in turn argues for a 

cultural origin of the assemblage. 
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It was possible that the degree of fragmentation resulted from burning (Hope et al. 

1977) given that both bone and charcoal were concentrated in the northeast corner and along 

the back wall of the shelter. Owing to small sample sizes for the burnt and heavily burnt 

categories of bone they were included with the calcined material. Overall unburnt bone 

pieces had a higher mean weight (0.3g) than the burnt, heavily burnt and calcined pieces 

(0.1g). This tends to indicate that the degree of fragmentation results largely from burning. 

However the mean weight of unburnt and calcined bone pieces in level 1 is identical (0.3g 

and 0.3g respectively) which is not what would be expected if burning alone was 

responsible for the fragmentation. I conclude that while burning may have affected the 

faunal assemblage, it cannot account for all the bone fragmentation. 

Game processing activities such as marrow extraction, and grinding and pulverising 

of animals have been recorded ethnographically in the study area (e.g. Gribble 1930:178, 

Kaberry 1939:34) and elsewhere in north Australia (e.g McArthur 1960:117-121; Meehan 

1982:147; Peterson 1968:567-8). Such activities have been cited as the cause of observed 

bone fragmentation by a number of researchers (e.g. Gould 1996; Mowat 1989; McNiven 

1988:142; Solomon 1985:59; Stokes 1988:41). I argue that these activities also occurred at 

Yarar. Despite the presence of medium-large sized macropods, no complete or almost 

complete sections of limb bones were identified. This pattern is argued to reflect cultural 

activities. Note that a detailed analysis of cut marks and edges (following Behremeyer et al. 

1986; Lyman 1994; O'Connell et al. 1992; Solomon 1985) was beyond the scope of this 

analysis and precluded by the weathered and eroded nature of the bone. 

The paucity of faunal material from Yarar suggests that the majority of subsistence 

activities were conducted away from the shelter. If the site was regularly occupied as a long 

term base camp then one might expect a substantial amount of faunal remains to have 

accumulated, preservation factors notwithstanding. However the general scarcity of faunal 

remains, even from the surface level is consistent with short-term visits by small mobile 

groups. The presence of terrestrial fauna such as macropods and lizards, together with 

marine and riverine fauna such as fish, turtles, and shellfish indicates that two types of 

resources were exploited: mobile, dispersed resources which might be obtained 

opportunistically or as part of organised game drives (e.g. macropods); and stationary, 

clumped resources for which special purpose trips might be conducted or alternatively 

incorporated into the daily or weekly foraging round (e.g. shellfish, turtles). This is 

consistent with the predictions made in Chapter 5 regarding the nature of lowlands fauna! 

assemblages. It was also predicted that such assemblages would be characterised by a 
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higher relative abundance of aquatic species than terrestrial species. Table 8.8 suggests that 

terrestrial taxa are slightly more abundant that aquatic taxa. However when the results of 

the invertebrate and vertebrate faunal assemblages are combined, clearly aquatic taxa are 

more abundant relative to terrestrial taxa. 

8.2.7. Patterns in stone artefact deposition 

Artefacts from Square 2M were used to characterise in detail the nature of the 

temporal changes in artefact densities identified above for the shelter as a whole and in 

order to test predictions about the nature of lowlands stone artefact assemblages. This 

square was selected because it had the most complete chronological sequence and was 

situated between the locations from which the three sets of radiocarbon dates were derived. 

Therefore the stratigraphic sequence within Square 2M was taken as representing the 

"average" rate of sediment accumulation for the site (Model Q. Square 2M yielded a total 

of 2280 stone artefacts. The distribution of stone artefacts is shown in Table 8.10 and 

Figure 8.17. Note that the trend according to numbers of artefacts (Figure 8.17) is not the 

same as that according to artefact weight (Figure 8.18). As shown in Figure 8.17 artefact 

density decreases in Spit 2 compared to Spit 1 and then increases steadily in Spits 3-5, 

before decreasing in Spits 6-7 and markedly decreasing in Spit 8. In contrast Figure 8.18 

shows artefact density increasing in Spit 2 and then decreasing in Spit 3 before increasing in 

Spits 4-5 and then decreasing in Spits 6-8. The increase in artefact density in Spit 2 

according to artefact weight but decrease in artefact numbers suggests that at this time 

artefacts were heavier (larger) but fewer in number than in Spit 1. The mean artefact size of 

3.5g for Spit 2 compared to 1.2g for Spit 1 supports this interpretation. In spit 3 the decline 

in density by weight but increase in numbers suggests that artefacts were becoming smaller 

whilst also increasing in number. The mean artefact weight of 1 .5g for Spit 3 is consistent 

with this view. From Spit 4 onwards both Figures 8.17 and 8.18 exhibit the same trend with 

densities highest in Spit 5 and decreasing in Spits 6-8. 

Chronological change was apparent in artefact size (Table 8.10). Weight was used 

as a measure of artefact size given that virtually all the artefacts were made on the same raw 

material (quartzite). On the basis of changes in artefact size and density, based on g/m3, 

(Table 8.10) it was possible to divide the artefact sequence into 3 broad phases described 

below: 

. Phase 1: Included Spit 1 (Layer I) in which there was a slight decline in artefact size and 

densities sometime during the modern/contact period relative to phase 2. 
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• Phase 2: Covered the upper and middle parts of the deposit (Layer II) and was 

represented by artefacts from Spits 2-5. During this time (modem - 3,400 years ago) 
there was a general increase in artefact size and densities, compared to phase 3. 

• Phase 3: Covered the lower part of the deposit (lower part of Layer II and Layer In, Spits 

6-8) and initial occupation which appears to pre-date 3,400 years BP. During this period 

artefact sizes were relatively small and artefact densities relatively low. 

A t-test that compared artefact weights between the surface and basal spits was 

undertaken to determine if there were significant changes in artefact size between initial 

occupation and the contact period. The results indicated that artefacts became substantially 

larger in the upper part of the deposit (Table 8.11). That artefacts in Spits 1-5 are larger 

than those in Spits 6-8 was also confirmed by a t-test (Table 8.12). Changes in flake size 

were also observed by Flood (1967:127), who commented that this change resulted from 

temporal changes in the ratio of unifacial to bifacial points and butts (Flood 1967:134-6). 

She did not offer any explanations for the change in occupation intensity, but focused on 

explanations for what she perceived as a high density of implements at Yarar. She 

interpreted the scarcity of cores and abundance of small "waste" flakes as evidence that only 

final trimming was carried out in the shelter. Furthermore she argued on the basis of their 

small size and scarcity that cores were brought to the shelter for use as cutting and scraping 

tools rather than for the production of small blades (Flood 1967:130, 142). 

Flood (1967:143) stated that in less than 2,000 years at least 3,000 implements were 

produced at Yarar. She stated this was a high density compared to other sites elsewhere in 

Australia, particularly because the shelter was thought to be only seasonally occupied. Thus 
the frequencies of implements were interpreted as reflecting intensive occupation. However 

this scenario could be exceeded by the production of as few as two implements each year, 

which does not seem consistent with Flood's interpretation of intensive use of the shelter. 

Flood (1967:143) offered three hypotheses to explain the perceived high density of 

implements at Yarar: 

• intensive occupation, 

• loss of many implements in the sandy deposit, and 

• use of Yarar as a specialised 'factory' for manufacturing points, possibly for use as trade 

items. 
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Given that none of Flood's hypotheses adequately explained the change in flake size or 

change in artefact densities I now address these two aspects in detail. 

Changes in artefact size and density 

Mechanisms which may have resulted in changing artefact sizes between the lower 

and upper spits of the deposit include post-depositional processes such as flake breakage, 

vertical movement of artefacts through the deposit, or weathering of artefacts in the lower 

spits. Alternatively the change in artefact size may reflect cultural processes including 

technological change or changes concerning use of the shelter. Changes in artefact density 

may result from cultural processes such as flake breakage, more intensive core reduction and 

more intensive use of the shelter (e.g. Hiscock 1988a). 

Post-depositiona! processes 

Perhaps the simplest explanation for smaller artefact sizes in the lower spits is that 

the frequency of flake breakage is greater in the lower spits than in the upper spits. 

Increased breakage would result in smaller sized artefacts that weigh less. The proportions 

of complete and broken flakes in the upper spits was compared with the lower spits (Table 

8.13). Note that for these purposes Spit 1 was included with Spits 2-5. The results of a chi-

square test indicated that it was highly likely that flake breakage was not responsible for the 

change in flake size or artefact density because there is no substantial change in the 

frequency of breakage or type of breakage between the upper and lower spits. 

Changes in flake size may result from differential weathering between the upper and 

lower spits. It was noted that the artefacts from Square 2M fell into one of three categories: 

fresh, lightly patinated and patinated. Table 8.14 describes the frequency of patinated and 

non-patinated (fresh) artefacts in the upper and lower spits. The results of a chi-square test 

indicated that it was unlikely that weathering was responsible for the change in flake size 

because frequencies of patinated artefacts remained broadly similar throughout the deposit. 

It is possible that preferential downward movement of small artefacts has resulted in 

a concentration of smaller sized artefacts towards the base of the deposit. Three lines of 

evidence were investigated in order to determine if downward movement of artefacts had 

occurred. 

Firstly, if smaller sized artefacts are moving greater distances through the deposit 

then other small objects should also behave similarly. The distribution of non-diagnostic 
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stone pieces was examined and it was found that the distribution of these pieces followed 

the same general pattern as identified for flaked stone artefacts. However an examination of 

the mean weight of these pieces by spit did not show a consistent reduction in size in the 

lower layers similar to stone artefacts, although overall non-diagnostic pieces in the lower 

layers tend to be smaller than those in the upper spits. Therefore it was unlikely that there 

has been substantial downward movement of smaller artefacts. 

Secondly, if smaller artefacts have travelled further down the deposit there should 

be a steady trend toward smaller sizes with increasing depth. Table 8.10 indicates this was 

not the case. Furthermore when the maximum and minimum artefact weights per spit were 

compared (Figure 8.19) it was apparent that there was considerable overlap between artefact 

sizes in the upper and lower spits, rather than a distinct break between the two groups. 

Finally a conjoin analysis, although not exhaustive, suggested that artefact 

movement had not been great. The majority of conjoins (n13) were intra-spit conjoins 

with only two inter-spit conjoins observed. The maximum vertical distance between 

conjoined artefacts was 30cm. Preferential downward movement of smaller artefacts is 

therefore argued to have been minimal and not responsible for changing artefact sizes. 

Cultural processes 

The change in artefact size may reflect technological processes. The larger artefact 

sizes in the upper spits may have resulted in two different ways. Firstly by the addition of 

stone working activity which produced large flakes to the suite of activities already carried 

out at the shelter or secondly, the production of larger flakes may have been an entirely 

different process (Hiscock 1988a:206). Following Hiscock (1988a:206-215) this question 

was addressed by investigating patterns of heating, raw material selection and nature of 

reduction. 

The use of fire to thermally alter the fracturing properties of various raw materials 

and the resultant effects has been documented in the literature (e.g. Akerman 1979; Hiscock 

1988a). However only one artefact from Square 2M (located in Spit 7) showed signs of 

possible heating. Therefore deliberate thermal alteration can not be used as an indice of 

technological change for Square 2M at Yarar. 

It is possible that raw material selection may play a role in changing artefact sizes. 

Different raw materials have different fracturing properties, therefore the adoption of new 
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and different raw materials may have resulted in the adoption of different stone working 

processes. In the lower spits of Square 2M quartzite was the only stone raw material 

present. In contrast the upper spits exhibited greater raw material richness, containing 

quartz, chert, fine-grained sedimentary rock, dolerite, sandstone and silcrete as well as 

quartzite (Table 8.15). In Spit 5 (c.3,400 years ago) there was the introduction of quartz, 

silcrete and fine-grained sedimentary rock in small quantities while chert was not introduced 

until Spit 4, dolerite in Spit 3 and sandstone in Spit 2. 

However as Table 8.15 indicates, throughout the deposit at least 98% of artefacts 

were made on quartzite. Although other raw materials were adopted, their small sample size 

(n12) not only limits their effect but means that an examination of knapping techniques and 

the nature of reduction according to different raw materials was unlikely to be particularly 

informative. The mean artefact sizes for each raw material (Table 8.16) were examined in 

order to determine if the introduction of new raw materials was affecting artefact sizes. The 

results suggest that the mean artefact size of 3.5g for Spit 2 resulted primarily from the 

presence of a large sandstone artefact that weighed 220.9g. While it is possible that the 

larger mean sizes for quartz, fine-grained sedimentary rock and chert artefacts is affecting 

the mean artefact size overall, this seems unlikely given their small sample size. When 

mean artefact size for quartzite artefacts alone is examined the same pattern is apparent: 

artefacts in upper spits weigh more than Ig while artefacts in lower spits weigh less than one 

ig (Figure 8.20). I argue that while raw material selection may have been affecting artefact 

size, it is likely that such changes resulted primarily from other factors. 

Differences in the nature of reduction carried out during the formation of the upper 

and lower spits can be examined by comparing the frequencies of decortification flakes, core 

rotation, shattered platforms, non-feathered terminations (amount of applied force), platform 

thickness, focalised platforms, and overhang removal (location of force) (after Hiscock 

1988a). 

The amount of cortex on the exterior of flakes provides information concerning the 

length of the reduction sequence and when in the reduction sequence certain artefacts were 

produced. The presence of tertiary flakes (those that do not contain exterior cortex) indicate 

that they were removed during the latter stages of the reduction sequence and may reflect 

intensive core reduction. By contrast primary flakes (those whose exterior surface consists 

entirely of cortex) indicate that they were removed during the initial stages (decortificiation) 

of reduction. Only one primary flake was recovered from Square 2M (in Spit 5) while the 
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majority of complete flakes (95.3%, n=366) consisted of tertiary flakes. The frequency of 

cortical (primary and secondary flakes) and non-cortical (tertiary) complete flakes between 

the upper and lower spits of the deposit was compared. Cortical flakes were more frequent 

in the upper than lower spits (Table 8.17). The results of a chi-square test suggest it is 

possible that that the change in artefact sizes resulted from a change in the frequency of 

cortical flakes between the upper and lower spits. It is possible that in the upper spits, 

earlier reduction stages were carried out in the shelter while in the lower spits only the latter 

stages of reduction were conducted. I therefore argue that a shift in the nature of reduction 

activities conducted at the site may be affecting artefact sizes. 

Changes in the intensity of core reduction may also result in changing artefact sizes. 

Only one bipolar core was recovered from Square 2M. While the lack of cores was 

consistent with the operation of latter reduction stages in the shelter, it precluded an 

examination of core characteristics that may have answered this question. Therefore in 

order to examine the intensity of core reduction, a larger sample of cores was obtained by 

selecting those cores previously analysed by Flood from squares other than 2M. 

The cores used in this analysis were all made from quartzite and were confined to 

the upper spits, with the majority in Spit 3. Despite all being from the upper spits it was 

possible to examine the cores for temporal changes within the upper spits. Of the 25 cores, 

15 were bipolar cores and the remainder were on the bipolar/percussion threshold. An 

examination of mean core weight by spit showed no significant changes and no significant 

changes in the frequency of bipolar cores was noted. Not surprisingly bipolar cores (n'=15, x 
= 24.7g, s.d. = 14.1g) weighed on average less than bipolar/percussion cores (n=10, x= 

41.7g, s.d.24.0g) (Figure 8.21), however they were not significantly different from 

bipolar/percussion cores in terms of the number of platforms or negative flake scars. These 

results indicate that cores were consistently and intensively reduced in the upper spits. The 

variation in artefact size within the upper three spits would therefore seem unlikely to have 

resulted from changes in the intensity of core reduction. More intensive core reduction in 

the upper spits may result in the production of more artefacts relative to the lower spits. 

However as noted above, an examination of the characteristics of 25 cores from the upper 

spits, did not show any significant changes in terms of the intensity of core reduction. It was 

noted that the majority of cores were from Spit 3, and it is possible that people may have 

been reducing more cores at the site at this time. 
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Temporal changes in the size of artefacts may result from differences in the force 

and location of blows employed by knappers during the manufacturing process (Hiscock 

1988a:210). Frequencies of shattered and non-shattered platforms and feather and non-

feather terminations were examined in order to compare the amount of applied force used in 

knapping between the upper and lower spits. A chi-square test (Table 8.18) indicated that 

shattered platforms were significantly more frequent relative to non-shattered platforms in 

the lower spits than in the upper spits. Therefore it is likely that in the upper spits knappers 

had more control over the force of the blows to detach flakes than in the lower spits, thereby 

affecting artefact sizes. Similarly changes in the frequency of feather and non-feather 

terminations in the upper and lower spits of Square 2M were also significantly different 

(Table 8.19). Therefore the changes in artefact size may be attributed to changes in the 

nature of reduction. 

The location of blows between the upper and lower spits was compared by 

measuring variables such as frequency of overhang removal, focalised platforms and 

platform thickness. Results of a chi-square test (Table 8.20) indicated that overhang 

removal occurred more frequently in the upper spits than in the lower spits. In contrast there 

was little difference in the frequency of focalised platforms between the upper and lower 

spits (Table 8.21). Platform thickness was examined for each spit and while the mean 

thickness did not vary greatly throughout the deposit, the range (13.5mm) for platform 

thickness in the upper spits was much greater than that in the lower spits (7.7mm) (Figure 

8.22), indicating that platform thickness was actually less variable in the lower spits than in 

the upper spits. More specifically it appears that blows were placed further from the edge in 

Spits 1 and 2 and closer to the edge in Spits 3 -5. In the lower part of the deposit (Spits 6-8) 

blows were placed even closer to the edge than in the upper and middle spits. The higher 

frequency of shattered platforms in the lower spits however may have resulted from 

knappers placing too much force too near the edge of the core at this time. The greater 

variability in platform thickness in the upper spits may explain why overhang removal was 

more frequent in the upper spits than in the lower spits. Imprecise blows (i.e. thicker 

platforms) far from the edge may be a factor in increasing artefact size. 

Changes in artefact size may also result from changes in discard behaviour and 

spatial use of the shelter. For example in the lower spits, larger flakes may have been 

removed, used and discarded elsewhere, either within the shelter or across the wider 

landscape. Mean artefact weight per spit is presented from widely scattered points in the 

shelter in Table 8.22. While no other squares were dug to the same depth as Square 2M, the 
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majority were dug until bed rock was reached. If larger flakes from Square 2M were being 

discarded elsewhere in the shelter in the lower spits but not in the upper spits, then I would 

expect larger flakes near the bottom and smaller flakes near the surface of the other squares. 

Minor internal variations aside, it is apparent that overall, artefacts at the top of the deposit 

(Spit 1) were larger than those at the bottom, following the pattern identified for Square 2M. 

This suggests that the overall trend towards larger artefact sizes in the upper spits occurs 

throughout the deposit. 

Alternatively it may be possible that there occurred a change in the discard location 

of larger flakes. As suggested above during the time the lower spits were formed, large 

flakes may have been discarded away from the shelter. In contrast large flakes were 

discarded in the shelter in the upper spits. Such a scenario suggests a change in the function 

of the shelter andlor change in land use strategies. The absence of cores from the lower 

spits suggests that at this time no large flakes were produced at the shelter and later 

discarded off-site. 

As noted above more intensive use of the shelter may be evident in changes in the 

frequency of fire usage, amount of trampling, frequency of artefact use and amount of food 

debris present within the deposit. Each of these is investigated below. 

Evidence for the increased use of fire may be examined in two ways: by the amount 

of stone subject to heating and the amount of charcoal present. As noted above only one 

artefact showed signs of possible heating, therefore this avenue of investigation was not 

possible. However it was possible, using Flood's data to examine charcoal deposition. It 

was noted above that her data indicated that the bulk of the charcoal was deposited in the 

top 30cm of the deposit. Such a distribution is consistent with more intensive use of the 

shelter in the upper spits, although it is possible that the virtual absence of charcoal in the 

lower spits is the result of preservation factors. As for charcoal, faunal remains were 

confined to the upper spits which is also consistent with an increase in occupation intensity 

and/or preservation factors. 

The amount of trampling, and therefore intensity of site use may be measured by the 

frequency of transversely snapped flakes against the rate of sediment accumulation but 

given the uncertainties of sediment accumulation for Yarar this was not possible. However 

it is reiterated here that flake breakage was consistent throughout Square 2M which suggests 

that trampling is unlikely to explain the increased discard rates in the upper spits. 
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The frequency of artefact use may be measured by the frequency of edge-damage, 

retouch and changes in raw material procurement. The frequency of both edge-damage and 

retouch was significantly greater in the upper spits than in the lower spits, which is 

consistent with more intensive use of the shelter in the upper spits (Tables 8.23 and 8.24). 

In summary it is argued that the changes in artefact density result from greater 

occupation intensity in the shelter in the upper spits. The changes in artefact size appear to 

have resulted from a combination of factors including a shift towards earlier reduction 

stages in the upper spits together with the addition of different raw materials and nature of 

reduction in terms of location and the force of blows. 

Changes in occupation intensity and territorial range 

It was noted above that a range of raw materials were introduced in the upper spits 

of the deposit. These raw materials were generally non-local materials available some 

distance from Yarar. The presence of non-local raw materials in the deposit therefore 

indicates access to and/or exploitation of a larger territorial range in more recent times. 

When the timing of the introduction of these different raw materials was compared to 

geological data a broad pattern became apparent in that those raw materials closest to the 

shelter (quartz, fine-grained sedimentary rock, silcrete) were present in the deposit prior to 

those raw materials located further away (e.g. dolerite). This pattern is consistent with 

expanding territorial range. 

Two hypotheses may explain the apparent increased territorial range, but not 

necessarily the associated increase in occupation intensity of the shelter. These hypotheses 

relate to environmental change and the development or expansion of trade/exchange 

activities. 

Environmental change 

As noted in Chapter 2, research by Lees et al. (1992) suggested that over the last 

3,000 years there was increased climatic variability in the region. Specifically, there were 

short periods of increased aridity. It is possible that the human response to these 

environmental changes was to increase their territorial range, thereby spreading and 

reducing the risk of failure. 
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Recently Hiscock (1994) has argued that during the mid-Holocene in Australia 
Aboriginal hunter-gatherers responded to increased risks associated with colonising 
unfamiliar landscapes and rapid environmental change by way of a technological response. 
In particular these risks were mitigated by a "technology that provided functionally reliable 
and long-lived composite tools and available and readily portable cores" (Hiscock 

1994:278). If this is the case at Yarar then it is predicted that the upper spits (i.e. post-3,400 
years) would contain higher frequencies of retouched items and cores. As noted above the 
frequency of retouch was significantly greater in the upper spits than the lower spits, and all 
cores analysed were located in the upper spits. Therefore the increased use of these tools 
together with the expansion of territorial range may reflect hunter-gatherer responses to 
periods of increased environmental variability. 

Trade/exchange 

An alternative hypothesis is that territorial range widened as part of the development 
or expansion of trade/exchange activities at this time. Three systems of exchange have been 

recorded ethnographically in the Port Keats region: the local njandji kulu system, which 
appears to have linked two other major trading systems, the wunan from the Kimberleys and 
the merbok from the Daly-Adelaide Rivers (Falkenburg 1962; Kaberry 1939:166; Stanner 
1934) (Figure 8.23). These three systems have a number of common characteristics: 

• the systems involve exchange of items between trading partners, 

• the items could be used for a time before being passed on, or else replaced with goods of 

equal value, 

• items moved in two directions, but generally in a west-east and southwest-northeast 

direction, 

• European items were rapidly integrated into all three systems and were generally 
accorded a high value, and 

• certain items are common to all three systems including pearl shell and pearl shell 
ornaments, red ochre, boomerangs, spears and spearheads, hair-belts, and European items 
such as cloth, glass, iron and steel (Falkenburg 1962:147-8; Kaberry 1939:166,170; 

McCarthy 1939:346; Stanner 1933-34:20-21, 1934:161-2). 

These common characteristics suggest that the archaeological visibility of exchange 
activities will be manifested most clearly in the large-scale movement of those items 
common to all three systems. It is unlikely that certain items will have been incorporated 
into the archaeological record because of their scarcity and high value, such as pearl shell, 
or because as organics they are unlikely to be preserved for long periods of time. Trade 
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items most likely therefore to remain in the archaeological record includes red ochre, 

spearheads and some European goods. 

It is important to note that small-scale gift-giving activities between individuals are 

unlikely to leave archaeological signatures. Large-scale patterns are required in order to 

identif' trade (Olausson 1988:22). The nature of the trade systems operating in the study 

region all involve exchange between individual trading partners; exchanges which are not 

likely to be visible in the archaeological record. However the large scale movement of 

certain common items may be, although the problem is compounded in this case by the fact 

that the composition of the trade "bundle" may undergo changes as it passes from one 

person to another although the value of the goods remains similar (Falkenburg 1962:148, 

Kaberry 1939:167). Therefore in order to examine trade/exchange as a possible cause for 

the increase in territorial range I am limited to examining those few items which are 

common to all three systems and generally travel considerable distances such as red ochre, 

spearheads and more recently, European items. 

Two predictions can be made concerning the stone artefact assemblage at Yarar. 

Firstly, if the development or expansion of trade/exchange activities occurs post 3,400 years 

ago, then it might be expected that there will be an increase in the frequency of trade items 

such as red ochre and spearheads (points) in the upper spits relative to the lower spits of the 

deposit. Secondly, if more spearheads (points) are being produced for trading purposes then 

it might be expected that these artefacts and the associated debitage, will show a trend 

towards increasing standardisation or formalisation (following Lurie 1989; Wobst 1977). 

Therefore it is predicted that both flakes and retouched flakes will show more 

standardisation and less variability in the upper spits in terms of size and shape, relative to 

the lower spits. 

Figure 8.24 illustrates the density of ochre, and Figure 8.25 the number of points, 

recovered from the upper and lower spits of Yarar. It is apparent that there is more ochre 

and points in the upper spits compared to the lower spits which is consistent with the first 

prediction. However within the upper spits there are differences in the distribution of ochre 

and points. It was suggested earlier in section 8.2.5. that the high density of ochre in 

Spit 3 indicated that ceremonial and/or painting activities were more important at this time. 

In this section I have suggested that trade activities developed or expanded during the last 

3,400 years and that this would be evident in higher densities of ochre in spits post-dating 

3,400 years BP than those pre-dating this time. If trade activities developed or expanded 
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then the expected pattern of ochre distribution would be an increase, marking that 

development or expansion, followed by either a steady deposition rate once the trade system 

was established or a continued increase in ochre densities marking an increase in trading 

activities. As Figure 8.24 indicates neither of these patterns is apparent at Yarar. While 

ochre densities increase steadily in Spits 6-3 they then decline in the upper most two spits. 

It is possible that trade activities did develop or expand but that these changes are masked by 

changes in the use of ochre for other pursuits such as painting or ceremonial activities. I 

therefore turn to the point data. Again Figure 8.25 does not exhibit one of the two patterns 

that might be expected if points were being produced primarily for trading purposes at Yarar 

during the last 3,400 years. The frequency of points is greatest in Spit 4 and exhibits a 

different trend from ochre density within the upper spits. Thus while it is possible that the 

production of points for trade occurred, it is likely that other uses e.g. for hunting purposes, 

are masking activity related to trade. 

It was not possible to test the second prediction using the retouched flake (point) 

data owing to small sample sizes of these artefacts in Square 2M, however it was possible to 

examine unretouched flake size and shape in order to determine if there was less variability 

in the upper spits than the lower spits. Table 8.25 presents this information and indicates 

that there was greater variability in flake size and shape in the upper, rather than the lower 

spits. This is the opposite of what was expected therefore it is unlikely that there was 

increasing standardisation of points in the upper part of the deposit. Greater variability and 

flexibility in the stone artefact assemblage would be advantageous where exact needs could 

not always be accurately predicted or predicted with reasonable confidence. Such situations 

could arise as a result of environmental change and in turn, unpredictability in resources. 

Increased variability in flake size and form may therefore be a mechanism to cope with risk 

and uncertainty arising from environmental change. 

In summary, the absence of standardised flake forms in the upper spits that might 

have resulted from production of points for trade purposes, does not support the 

trade/exchange hypothesis. Rather the most parsimonious explanation for the temporal 

changes outlined above at Yarar is the adaptive response of people to increasing 

environmental variability. The more intensive use of Yarar is most likely the result of a 

shift in mobility and land use patterns that were employed to cope with increased resource 

uncertainty over the last 3,400 years. However this does not exclude the possibility that an 

increase in trading activities may have occurred, possibly as part of this risk minimising 

strategy. 
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8.2.8. Settlement as reflected at Yarar 

The predictions regarding the nature of faunal assemblages at lowlands sites are 

supported by the data from Yarar. Terrestrial game such as macropods and goannas, 

together with aquatic resources such as fish, turtles and molluscs from a range of habitats, 

were exploited for at least the last 3,000 years and particularly within the last 1,500 years. 

Temporal changes in molluscan species may indicate a broadening of the molluscan 

resource base during the contact period. The fact that bone is more abundant in the middle 

of the deposit and molluscs more abundant in the upper part of the deposit may reflect a 

change in subsistence practices from terrestrial, largely mobile, unpredictable resources, to 

largely immobile, predictable aquatic resources. This may coincide with more recent 

changes in land use during the contact period. However given the small sample sizes this 

argument is best viewed as a hypothesis which may be tested by future research in the 

region. 

The predictions regarding the nature of the stone artefact assemblages at lowlands 

sites is supported by the Yarar data. For example throughout the deposit the stone artefact 

assemblage is dominated by quartzite which is more common on the lowlands than cherts or 

volcanic materials. Owing to small sample sizes for non-quartzite raw materials it was not 

possible to test the prediction regarding variability in the degree of rationing according to 

raw material availability and abundance. 

The presence of multiple components, high artefact densities, moderate raw material 

richness, increased frequency of bipolar cores, retouched items, formal tools and wider 

range of formal tools in the upper spits is consistent with the use of Yarar as a base camp 

associated with a high level of type 1 mobility at this time. During the last 3,400 years it is 

also possible that territorial range expanded. The low artefact densities, lack of cores, low 

raw material richness, low frequencies of retouched items and formal tools, low range of 

tools and absence of non-local raw materials in the lower spits suggest that prior to 3,400 

years ago the site may have been visited briefly on an opportunistic basis associated with 

resource procurement and a type 2 mobility pattern. 

The increase in artefact size and intensity of shelter use after 3,400 years BP may be 

linked to an expansion in territorial range and shift in land use strategies, together with the 

production of a tool assemblage designed to mitigate uncertainty in resource availability and 

abundance resulting from environmental change. It appears that the lowlands were used 

183 



more intensively during the last 3,400 years. The shift to focus on marine resources 

sometime within the uppermost level may have occurred as a result of terrestrial game 

depletion following the arrival of the pastoral industry in the contact period. 

8.3. Kununurra Arched Shelter 

On the basis of the lowlands settlement model, Kununurra Arched Shelter represents 
mainly wet season use by hunter-gatherers of areas of high ground. Faunal and stone 

artefact data is presented below in order to test the predictions concerning the nature of 

these assemblages. 

8.3.1. Site description 

Kununurra Arched Shelter consists of a low, complete arch in a sandstone outcrop 

on alluvia! plains. The living area of the shelter measures about 9.0m x 3.5m. The Ord 

River is about 5km to the west while a small stream flows to within 2km of the shelter. 

Paintings cover the arch itself and have been partially blackened by smoke. Numerous 

grinding hollows are present (Bradshaw 1986:23, 24). Stone and glass artefacts, bone, shell, 

ochre and plant remains were recovered from the deposit which was excavated until bedrock 

was reached around 42cm below the surface (Bradshaw 1986:26, 27, 137). According to 

Bradshaw (1986:25, 258) the shelter is prone to flooding during rain when the entire floor 

would be inundated. It was on this basis that Bradshaw (1986:254) hypothesised that the 

site was occupied only during the dry season. Although no radiocarbon dates have been 

obtained for Kununurra Arched Shelter the presence of points in the basal spit and glass in 

the surface spit suggests that the site was initially occupied no earlier than 5-6,000 years ago 

and that occupation continued up to and including the contact period. 

8.3.2. Faunal assemblage composition 

The majority of bone was recovered from the upper six spits (c.15cm) of deposit. 

Although very little of the bone could be identified owing to its friable nature (Stokes 

1987:21), macropod tooth fragments, phalanges and some reptile vertebrae were present in 

Spits 4 and 6 (Stokes 1987:21). 

8.3.3. Stone artefact assemblage composition 

Owing to the absence of absolute dates for this site it was not possible to calculate 
artefact discard rates. Thus Figure 8.26 indicates that stone artefact densities at the shelter 

increased from the base of the deposit through to the surface spit. Three phases of 

occupation may be identified: 
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• Phase 1: Includes the surface spit where densities increased dramatically compared to 

phase 2. 

• Phase 2: Includes the majority of the deposit (Spits 2-8) where densities increased 

steadily relative to phase 3. 

• Phase 3: Includes initial occupation of the deposit and relatively low densities, Spits 9-

11. 

On the basis of the data provided by Bradshaw (1986) it is not possible to determine 

conclusively if the changes in stone artefact densities reflect technological changes, post-

depositional changes or changes in the intensity of site use. However some agents can be 

ruled out with reasonable confidence. By examining the frequency of Bradshaw's "flake 

fragments" and "chips" categories throughout the deposit it was possible to determine if any 

marked changes in breakage rates were apparent. Throughout the deposit these combined 

categories consistently represented a high proportion of the stone artefact assemblage (88.8-

93.3%). This suggests that changes in the densities were probably not the result of changes 

in flake breakage rates. The distribution of bone material broadly follows that for stone 

artefacts (Figure 8.27) (Stokes 1987:21-22), which suggests that the variation in densities 

probably results from changes in the intensity of site use. 

The frequency of retouch was examined by comparing the relative frequency of 

retouched/utilised artefacts, points and scrapers. This varied throughout the deposit with the 

highest frequency found in Spit 10 (2.3% of total assemblage) and lowest in Spit 4 (0.6%). 

No trends were apparent until the frequencies were examined according to the phases 

described above. When this was done it was clear that the frequency of implements 

declined from 1.2% of the assemblage in Phase 3 to 0.7% in Phase 1. Bradshaw (1986:196) 

also noted that that the size of implements decreased towards the surface of the deposit. It is 

not possible to determine from Bradshaw's data whether the decline in frequency of 

retouched items and implement size represents a change in knapping technology, rationing 

behaviour or site function, although Bradshaw (1986:248) argued that distance to raw 

material source was not a factor influencing assemblage variability at this site given the 

shelter's close proximity to a range of raw material sources. 

Several other patterns were apparent using the three phase division of the deposit. 

Although throughout the deposit the assemblage consisted primarily of fine-grained 

sedimentary rock with small amounts of quartzite, raw material richness did vary 

temporally. In Phase 3 limited use of sandstone and igneous materials was made in addition 
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to fine-grained sedimentary rock and quartzite. In Phase 2 the suite of raw materials 

included quartz, generally at the expense of sandstone and igneous raw materials. In the 

surface spit only fine-grained sedimentary rock, quartzite and a small amount of glass were 

present (Bradshaw 1986:194, 26), Raw material richness was therefore greatest in Phase 2. 

Bradshaw (1986:305) also noted these non-local raw materials occurred during the initial 

period of most intensive occupation. This suggests that during Phase 2 people had greater 

access to raw materials and/or exploited a wider territorial range. Bradshaw (1986:304) also 

drew similar conclusions: she initially attributed the presence of rectangular adzes made of 

exotic raw materials at the shelter to trade/exchange activities but later concluded that their 

presence could also reflect the size of the territory covered in the seasonal round (Bradshaw 

1986:305). 

8.3.4. Settlement as reflected at Kununurra Arched Shelter 

It was predicted that faunal assemblages on the lowlands would contain both 

terrestrial and aquatic species with a higher abundance of the latter. On the basis of the 

available data it is not possible to test this prediction, other than to note that both shell, 

macropod and reptile remains were recovered from the deposit. 

Although the raw material composition of the stone artefact assemblage is 

consistent with the predictions in Chapter 5, it is not possible on the basis of Bradshaw's 

data to address the prediction regarding rationing of raw materials. 

Generally there appears to have been an increase in occupation intensity at the site 

since it was initially occupied some time during the last 5,000 years, particularly in the 

uppermost spit which dates to the contact period. Phases 1 and 3 are characterised by the 

absence of grindstones, a low raw material richness (n=3), low frequencies of retouched 

items (0.7% and 1.2% respectively) and formal tools (0.2% and 1.0% respectively), and a 

low tool type richness (n= 1, n=2 respectively). These characteristics are consistent with use 

of the site for the procurement of resources linked to a type 2 mobility pattern. However the 

higher artefact densities in Phase 1 and presence of faunal remains suggest that at this time 

(the contact period) the site was subject to re-use and/or may have been occupied overnight. 

In contrast the moderate artefact densities, presence of grindstones, moderate raw material 

richness (n5) and moderate tool type richness (n5) in Phase 2 is consistent with use of the 

shelter as a base camp associated with a high level of type I mobility. However the Phase 2 

assemblage also exhibits a low frequency of retouched items (0.8%) and low frequencies of 

formal tools (0.3%) which is consistent with use of the site for resource procurement such as 
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an overnight camp associated with a high level of type 2 mobility. Thus during Phase 2 use 

of the site may have varied from a resource procurement site at certain times and as a base 

camp at others. It also appears that during Phase 2 the territorial range covered by people 

increased andlor trade/exchange activities were particularly important at this time. Thus the 

role of the site appears to have varied over time as do the mobility patterns associated with 

its use from initially as a resource procurement site associated with a high level of type 2 

mobility, then both as a resource procurement site and base camp associated with high levels 

of type 2 and 1 mobility. During the contact period the site appears to have been associated 

with repeated episodes of resource procurement and/or overnight camps associated with 

type 2 mobility patterns. This is broadly consistent with the model developed in Chapter 5 

and not the land use strategies identified on the basis of the archaeological data presented in 

Chapter 7. 

8.4. Martin's Gap 

Martin's Gap, according to the lowlands settlement model, represents primarily wet 

season exploitation of areas of high ground such as rocky outliers. In the previous chapter it 

was noted that archaeological data from the lowlands suggested that use of rock shelters 

were associated with a type 1 mobility pattern while the model indicated that both type 1 

and 2 mobility patterns were linked with the use of these landform features. Predictions 

were made in Chapter 5 about the nature of faunal and stone artefact assemblages from 

lowlands sites and data relevant to testing these predictions is presented below. 

8.4.1. Site description 

Martin's Gap rock shelter is located in the Pincombe Range and comprises a rocky 

overhang. The shelter is about 16m long and 6m wide with a low horizontal roof. The Ord 

River lies about 20km to the west while a small stream is located several hundred metres 

away. Engravings and paintings adorn the shelter walls (Gregory 199 1:74). Glass and stone 

artefacts, charcoal, ochre, bone, shell and plant material were recovered from the site 

(Gregory 1991:79-80). Gregory (1991:91) interpreted the site as a possible base camp or 

overnight camp for small groups of people that carried out primarily hunting and 

woodworking activities from the shelter. Two radiocarbon dates have been obtained for 

Martin's Gap (Table 3.2) and a broad chronology for the site is possible. Points were 

present in the basal spit indicating that initial occupation probably occurred in the mid-

Holocene. The middle of the deposit dates to around 2-3,000 years BP, while the surface 

spit contained glass artefacts indicating occupation during the post-contact period (Gregory 

1991). 
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8.4.2. Faunal assemblage composition 

Little shell and bone were recovered from the site. As Figure 8.28 indicates, the 

bulk of this material was located in the upper three spits. Much of the material was too 

fragmented to identify, although fragments of Macropus sp. were present in Spits 5, 2 and 1, 

and a piece of Melo diadema (baler shell) was present in Spit 2. The faunal remains suggest 

a focus on terrestrial species throughout the deposit while the piece of baler shell in Spit 2 is 

indicative of some form of contact with the coast or coastal groups (Gregory 1991:81). 

8.4.3. Stone artefact assemblage composition 

Figure 8.29 demonstrates that artefact densities at Martin's Gap were initially high, 

then steadily declined throughout the deposit towards the surface spit. Note that the absence 

of dates for the basal and uppermost spits precluded the calculation of artefact discard rates 

and thus densities are presented instead. Within this pattern three divisions were apparent: 

• Phase 1: Includes the uppermost spit in which there was a marked decline in artefact 

densities relative to phase 2. 

• Phase 2: Includes spits 2-3 in which there was a decline in artefact densities relative to 

phase 3. 

• Phase 3: Incudes spits 4-6 that includes initial occupation, and initially high densities. 

In contrast, while bone and charcoal showed a general increase, the density of ochre 

declined towards the top of the deposit (Figure 8.28). 

A number of patterns in the stone artefact assemblage were observed by Gregory 

(1991). For example she noted that mean flake sizes (weight) were significantly higher in 

Spit 1 than in Spit 6 (Gregory 1991:251-254). According to Gregory (1991:85) tertiary 

flakes formed the majority of flakes throughout the deposit indicating that only the later 

stages of reduction occurred at the shelter. A slight increase in the frequency of secondary 

flakes from the base to the surface of the deposit was noted indicating that in the upper 

layers earlier stages of reduction were additionally carried out (Gregory 1991:85). This may 

be contributing to the increase in artefact sizes in the upper spits. Interestingly point size and 

shape remained remarkably similar throughout the deposit despite the change in flake size 

(Gregory 1991:89). No significant change in core frequency throughout the deposit was 

apparent and bifacial points became only slightly more frequent in the upper parts of the 

deposit. Generally however frequencies of retouched items remained similar throughout the 

deposit, representing no more than 2% of the assemblage at any one time (Gregory 

1991:262-265). 
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Throughout the deposit the majority of the stone artefact assemblage was composed 

of quartzite and sandstone artefacts. Raw material richness remained high with seven 

different raw materials present throughout the deposit and increased slightly in Phase 1 

when glass was added to the suite of raw materials that were utilised. This suggests that 

throughout occupation of the shelter the territorial range covered by people in their daily or 

seasonal round remained similar. While raw material richness did not vary greatly, tool type 

richness was greater (i.e. five) in Phases 1 and 2 than in Phase 3 (i.e. three) (Gregory 

1991:157, 262-265). 

8.4.4. Settlement as reflected at Martin's Gap 

The nature of the faunal remains at Martin's Gap are not inconsistent with the 

prediction that both terrestrial and aquatic species were exploited, however it is not possible 

to compare relative abundance on the basis of the available data. 

The prediction regarding raw material composition is met by the Martin's Gap stone 

artefact assemblage. The dominant raw materials throughout the deposit were sandstone 

and quartzite that are common on the lowlands. According to Gregory (1991:98-100) 

rationing of raw materials occurred at the site although details for the degree of rationing of 

each raw material were not provided. 

There was a decline in occupation intensity at Martin's Gap since initial occupation 

sometime in the mid-Holocene up to the contact period. No change in core frequency or 

frequency of retouched items was apparent. Raw material richness was high throughout the 

deposit indicating that the territorial range remained similar over time. 

In Phase 1, the contact period, the relatively low artefact densities, low frequencies 

of retouched items (1.3%) and formal tools (1.2%) is consistent with the association of 

Martin's Gap with resource procurement activities. However the presence of bone, shell, 

eggshell, ochre and grindstones together with a high level of raw material richness (n=9) and 

moderate tool type richness (n=5) is characteristic of use of the site as a base camp and thus 

it appears that in the most recent period the site was used as a base camp and was also 

associated with resource procurement and hence both type 2 and 1 mobility patterns. The 

Phase 2 assemblage lacks grindstones and has a low frequency of retouched items (1.8%) 

and formal tools (1.8%), but has a high raw material richness (n=8), bone, shell and ochre, a 

moderate tool type richness (n=5) and moderate artefact densities which is also consistent 
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with use of the site as a base camp and as an overnight camp associated with resource 

procurement. A similar pattern is evident in Phase 3 with an absence of grindstones, low 

frequencies of retouced items (1.3%) and formal tools (1.2%) and low range (n=3) of tool 

types but high raw material richness (n8) and relatively high artefact densities. It appears 

therefore that during the last 5,000 years or so the site was used as both a base camp and 

was also associated with resource procurement activities linked to type 1 and 2 mobility 

patterns. It is possible that use of the site varied seasonally, being used as a base camp 

associated with low type 1 mobility in the wet and associated with resource procurement 

activities and a high type 2 mobility in the dry. 

The change in occupation intensity may represent a shift in land use strategies 

which can be linked to environmental changes during the last 5-7,000 years. In Chapter 2, it 

was noted that until the late Holocene the Ord River discharged into the Joseph Bonaparte 

Gulf. At this time the shelter would have been in close proximity to the river. As the late 

Holocene progressed the Ord River changed course to the current exit into the Cambridge 

Gulf which would have effectively changed the shelter's location in relation to reliable 

water sources. This together with increasing environmental variability over the last 3,000 

years may have necessitated a shift in land use patterns that saw the popularity and 

attractiveness of the shelter and surrounding resources decline. The continued decline in 

occupation intensity in the uppermost spit is consistent with a decline in the use of the 

lowlands during the post-contact period. 

8.5. Settlement patterns on the lowlands 

It was predicted that faunal assemblages at lowland sites would contain both 

terrestrial and aquatic species with a higher relative abundance of the former. The first part 

of the prediction is supported at a broad level, however poor preservation largely precluded 

testing the second part of this prediction. 

All three shelters contained the remains of macropods suggesting that these animals 

were an important lowlands resource. Other taxa also found at lowlands sites included 

freshwater mussels, lizards, goannas, fish and freshwater turtle. Marine shells were found at 

two sites: baler shell at Martin's Gap and a range of shellfish taxa were present at Yarar, 

indicating that lowland groups had accessed the adjacent coastal zone. Eggshell was also 

present at Yarar and Martin's Gap. The presence of these taxa indicates that both the 

riverine/wetlands and plains were exploited and suggests that two types of resources were 

targeted: those which are mobile and dispersed such as macropods and those that are 
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clumped and stationary, such as freshwater turtle and marine shellfish. The general paucity 

of faunal remains at these shelters, even in the most recently occupied spits, suggests that 

the majority of game was generally consumed away from the shelters and/or that the shelters 

were occupied by small, highly mobile groups. 

Several inter-site differences are apparent. Most salient is that Yarar contained a 

number of marine mollusc species, no doubt reflecting its closer proximity to the coast than 

Martin's Gap or Kununurra Arched Shelter which contain few or no marine species. 

During the contact period there was a shift towards marine resources at Yarar. This 

shift may have reflected a focus on more reliable (clumped, stationary) resources such as 

shellfish rather than terrestrial game, which at this time was undergoing depletion as a result 

of European pastoral activities. 

It was predicted that lowlands stone artefact assemblages would contain higher 

frequencies of those raw materials common on the lowlands in contrast to those that are rare 

or absent, and that rationing of the latter would be greater than that for the former. The 

stone artefact assemblages described above support the first prediction. Testing of the 

second prediction was largely precluded by sampling phenomena and the nature of the 

available data although some rationing of raw materials did occur at Martin's Gap. 

hiterestingly, there is evidence to suggest that the degree of rationing carried out at Nyik for 

the assemblage as a whole, may have been greater than that at Yarar, which is surprising 

given that Nyik is much closer to Providence Hill. For example, compared to Yarar, the 

Nyik assemblage exhibited greater frequencies of edge-damage, retouch, tertiary flakes, 

bifacial points, and contained more elongated flakes. However the frequency of overhang 

removal overall was similar between the two sites, and Nyik contained larger flakes and 

fewer flakes with focalised platforms, and both single and multi-platform cores. These 

differences are argued to result from a combination of factors including the topographic 

settings in which the artefacts were discarded, collection techniques and differences in 

hunter-gatherer mobility. 

The data presented above suggests that the occupation of rock shelter sites and open 

sites situated adjacent to water was associated with both type I and 2 mobility patterns, a 

finding consistent with the model presented in Chapter 5. The rock shelter sites investigated 

in this chapter date from the mid-Holocene up to and including the post-contact period. All 

three demonstrate marked differences in terms of changing occupation intensity and 
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assemblage variability (Figure 8.30). Yarar and Kununurra Arched Shelter had initial low 

intensity occupation that increased over time in the upper layers. However during the 

contact period occupation intensity at Yarar declined while at Kununurra Arched Shelter it 

increased dramatically. Martin's Gap shows the reverse trend. Initial occupation intensity 

at the site was high, and steadily declined throughout the Holocene up to and during the 

post-contact period. These patterns can be explained in terms of varying responses to an 

unpredictable environment. Initially Martin's Gap would have been in close proximity to a 

major water source, the Ord River while Kununurra Arched Shelter may have been further 

away than it is today. Following the change in the river's course, Martin's Gap was then 

located some distance from permanent water while Kununurra Arched Shelter was much 

closer. For all of these lowlands shelters the nearest source of permanent water is some 

distance away which probably limited the length of time and number of people which could 

have occupied the shelters at any one time. 

Several common responses to environmental change over the last 3,000 years are 

apparent at these lowlands shelters. It appears that during this period at Kununurra Arched 

Shelter and Yarar there was an expansion of territorial range evidenced by the addition of a 

greater range of raw materials. This was coupled with a technological response which saw 

greater reliance on a tool assemblage designed to mitigate the risk of failure in form of 

greater numbers of composite tools, retouched items and portable cores. In contrast the 

evidence from Martin's Gap suggests that an alternative response was to use the shelter less 

intensively. It is clear that while overall the shelters appear to have been occupied by small, 

highly mobile groups, in the long-term these shelters all played different roles within the 

settlement system. 

For the post-contact period, Yarar and Martin's Gap showed a decline in occupation 

intensity while at Kununurra Arched Shelter there was an increase. It is possible that the 

decline at the former two shelters reflects movements by people away from the lowlands 

into the rugged country of the uplands or a movement into the missions and stations. By 

contrast it is possible that the increase at Kununurra Arched Shelter represents people 

moving into the area and residing at nearby stations. 

Data presented in this chapter suggests that several strategies were employed in 

order to exploit the resources of the lowlands and that there may have been changes in these 

strategies over the last 3,000 years. In the following chapter data is presented from 11 sites 

in order to test the model of uplands settlement. 

192 



CHAPTER NINE 
SETTLEMENT IN THE UPLANDS 



The model of uplands settlement was tested against archaeological data in Chapter 7 

and was partly supported by the available data. However it was not possible to test 

predictions regarding the nature of faunal and stone artefact assemblages at uplands sites. 

At the end of Chapter 7 archaeological data was used to reconstruct land use strategies in the 

uplands which indicated that the use of areas adjacent to water was associated with both 

type I and 2 mobility patterns. Data to determine mobility patterns associated with the use 

of rockshelters was not available. Therefore there are multiple aims of this chapter: to test 

the predictions about the nature of uplands faunal and stone artefact assemblages; to 

determine the kinds of mobility patterns associated with the exploitation of different areas of 

the uplands and compare them with the models developed in Chapters 5 and 7; and to 

determine the nature of temporal changes in settlement, including the nature of subsistence 

and raw material use during the contact period. 

These aims are addressed by analysing and presenting data from eleven sites. The 

first six sites are located in similar types of open settings, i.e. adjacent to ephemeral creeks 

in small valleys (Figure 9.1). Sites AA, AH and Blind Gully Creek are all examples of 

single component high density sites; sites AD and U are examples of single component low 

density sites while site AG is an example of a multiple component high density site. The 

remaining five sites are all situated in rock shelters. Echidna, Moochalabra Dam and The 

Grotto are all found in gorges while Thompson's Cave is situated half-way up an 

escarpment face in ranges. In contrast Philchowski's Crossing is found in a low sandstone 

ridge on flats. All of the sites situated in rock shelters, except Moochalabra Dam, are 

multiple component sites. Sites AA, AH, AD, AG and U were all recorded and collected as 

part of survey and mitigative works prior to the upgrade of the Victoria Highway in the early 

1990s. Sites were named using letters of the alphabet. Blind Gully Creek and Echidna 

Rock shelter were collected and excavated in the early 1970s as part of the Ord River 

Irrigation mitigative programe. Moochalabra Dam, The Grotto, and Philchowski's Crossing 

were excavated by Clarke in 1981. 

9.1. SiteAA 

According to the model of uplands settlement, site AA is associated with either type 

1 mobility and/or type 2 mobility patterns and is an example of those uplands sites which are 

located in the comparatively small areas of alluvial flats or plains found at the base of 

ridges. However as this site is recorded as a quarry, it is expected to display characteristics 

of a resource procurement site associated with a type 2 mobility pattern. It was predicted 

that uplands stone artefact assemblages would contain a high richness of raw materials with 
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little rationing behaviour evident. Data relevant to testing this prediction is presented 

below. 

9.1.1. Site description 

This site has been recorded as a quartzite quarry situated on the banks of an 

ephemeral creek (Figure 9.1 and 9.2). While the main quarry area was situated on the 

western creek bank, artefact densities were highest (up to 30m2) on the eastern bank of the 

creek. The site covered a large area of approximately 1,000m EW by more than 200m NS. 

It had been subject to some disturbance in the form of gullying and wash to about 50cm, and 

from construction of the Victoria Highway. Stone artefacts were described as lying on a 

silty surface with deposits of slate gravel and quartzite cobbles (Mitchell 1990). In contrast 

Thorley and Warren (1991:108) recorded the size of this site as 6,550m2  with an average 

artefact density of 3 .3/m2. These inconsistencies in terms of site structure may result from 

recording the site at different times of the year i.e. wet season vs. dry season, when ground 

surface visibility varies dramatically. A total of 138 artefacts were collected from two 5 x 

5m sample quadrats located on either side of the creek (Veth 1991:31). 

9.1.2. Impact of post-depositional processes 

In terms of abrasion, 15.9% of the collected artefacts showed signs of being slightly-

rolled or rolled, while 89.9% of artefacts appeared to have been lying flat on the ground 

surface andlor were partly buried. Only 7.2% appeared to have been lying with their long-

axis perpendicular to the ground surface. These results suggest that the majority of the 

collected assemblage was in situ and had been subject to minimal fluvial disturbance. 

Therefore the high frequency of edge-damage (73.1% of the assemblage) is likely to 

represent some disturbance by highway construction, treadage and post-collection processes. 

9.1.3. Assemblage variability 

The vast majority of the collected assemblage consists of quartzite artefacts 

(86.9%), followed by fine-grained sedimentary rock (10.8%) which equal proportions of 

chalcedony, quartz and silcrete (0.7% each) (Table 9.1). Such frequencies reflect the 

distance to source and overall abundance of each raw material within the uplands generally. 

Overall artefact weight ranged from less than 0.lg to a maximum of 90.3g with a 

mean of 6.4g. Artefact weight varied between raw materials, with quartzite artefacts being 

larger than fine-grained sedimentary artefacts which in turn were larger than chalcedony, 

quartz and silcrete artefacts (Table 9.2). This pattern is consistent with the distance to each 
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raw material source. For example given that the site is situated at a source of quartzite it is 

not surprising that artefacts made on quartzite were larger than those artefacts made on other 

raw materials. Sources of the latter are located further than the quartzite. The rarity of 

small artefacts is argued to reflect both natural processes (Chapter 6) and the nature of the 

site. 

Overhang removal was present on all of the complete flakes made on fine-grained 

sedimentary rock (n1), and 66.6% of those made on quartzite. Only 2 (1.7%) quartzite 

artefacts had focalised platforms. For a site recorded as a quarry, the percentage of artefacts 

with retouch is high (24.6%). Retouch occurred with greater frequency on fine-grained 

sedimentary artefacts (46.6%), but was also present on quartzite artefacts (22.5%). Edge-

damage occurred more frequently on quartzite artefacts (75.0%) than fine-grained 

sedimentary artefacts (60.0%). The four cores in the collected assemblage were all made on 

quartzite. Single platform and multiple platform cores occurred equally frequently, and 

percussion cores were slightly more common than bipolar or bipolar/percussion reduction 

threshold cores. In terms of rationing behaviour these results are generally consistent with 

the greater rationing of fine-grained sedimentary rock than quartzite. These differences are 

further explored below where the extent of reduction is examined. 

Variation in artefact sizes according to raw material type was described above and 

indicates that fine-grained sedimentary artefacts were reduced to a greater extent than 

quartzite artefacts. That this reduction may have occurred off-site for the former and on-site 

for the latter is reflected in the apparent absence of fine-grained sedimentary cores. Both the 

fine-grained sedimentary flake and quartzite flakes were tertiary flakes which contained no 

cortex on their exterior surfaces. The presence of only one cortical platform amongst the 

quartzite flakes is consistent with these results. In light of the description of the site as a 

quarry in which quartzite cobbles were exploited, the lack of primary quartzite flakes is 

difficult to explain. In the absence of other evidence it would be easy to argue that the 

collection is not a representative sample from the site but this seems unlikely because 

different parts of the site were sampled. A more parsimonious explanation may be that rock 

from the quarry was close to being exhausted and the site was used as a campsite for an 

extended period given its close proximity to water. In this case it is possible that primary 

flakes may have been further retouched such that no cortex remained on their outer surfaces. 

This is consistent with the relatively high percentage of retouched items apparent in the 

assemblage, and a moderate level of raw material and artefact type richness of five and four 

respectively. 
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9.1.4. Settlement as reflected at site AA 

The prediction regarding uplands assemblages is partly supported by the data from 

site AA in that five raw materials were present. Although it was predicted that uplands 

assemblages would exhibit little rationing behaviour, there appears to have been greater 

rationing of fine-grained sedimentary rock compared to quartzite. The absence of non-

portable items such as grindstones, low frequency of formal tools (3.6%) and low range of 

tool types (n=2) and higher frequency of percussion cores compared to bipolar cores is 

consistent with use of the site as a resource procurement site, in this instance a quarry, 

associated with a type 2 mobility pattern. While the relatively high artefact densities may 

result from repeated visits to the site, they may also result from use of the site as a base 

camp reflected in the moderate raw material richness and high percentage of retouched 

items. It appears that the site may have been used in the past as both a resource procurement 

site and as a base camp associated with type 2 and 1 mobility patterns respectively. 

9.2. Site AH 

As for site AA above, site AH is associated with either type 1 or 2 mobility patterns 

and represents the use of areas adjacent to water sources, according to the model of uplands 

settlement developed in Chapter 5. Data relevant to testing the prediction concerning 

uplands stone artefact assemblages is presented below. 

9.2.1. Site description 

This site was an artefact scatter located adjacent to an ephemeral creek on alluvial 

plains of a small valley in the uplands and close to the base of an escarpment (Figures 9.1 

and 9.2). The site was described as having a "medium" artefact density (Veth 1991:72) and 

from Veth's (199 1:74) diagrams appears to have had maximum dimensions of about 85m by 

45m. This artefact scatter was disturbed during construction of the Victoria Highway (Veth 

1991:72). A salvage collection of 261 artefacts from three 5m2  quadrats was made (Veth 

1991:31). 

9.2.2. Impact of post-depositional processes 

I argue that the majority of the assemblage was in situ and minimally impacted by 

erosion processes given that only one artefact appeared to have been slightly rolled and none 

appeared to have been orientated by fluvial processes. Approximately 50% of artefacts 

displayed some form of edge-damage, much less than for some sites described below. 
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9.2.3. Assemblage variability 

At site AH chert was the dominant raw material representing 58.6% of the 

assemblage, followed by fine-grained sedimentary rock (21.8%), quartzite (14.5%), silcrete 

(3.8%) and chalcedony (1.1%) (Table 9.1). Unlike the other sites where variation in raw 

material abundance largely reflected distance to the nearest source and/or the overall 

availability and abundance of that raw material in the uplands, the frequency of raw 

materials at site AH does neither. For example although chert was the dominant raw 

material chert sources are located further away from the site than sources of quartzite. 

Additionally chert sources are rarer in the uplands than quartzite sources. 

Overall, artefacts were relatively large at this site with a mean weight of 5.6g. 

Although chert was the dominant raw material, chert artefacts weighed on average 4.6g, less 

than quartzite artefacts but more than silcrete, fine-grained sedimentary rock, or chalcedony 

artefacts (Table 9.3). 

Overhang removal was present on 65 (78.7%) of the complete flakes while focalised 

platforms were noted on 21.5% of these artefacts. Only 11.5% of the assemblage exhibited 

some form of retouch. No significant differences in the frequency of edge-damage between 

different raw materials was observed. Of the eight cores collected from the site, the 

majority (62.5%) were multi-platform cores with at least four negative flake scars indicating 

that core rotation occurred. 

The majority of complete flakes were secondary (33.3%) and tertiary flakes (62.1%) 

with very few primary flakes (4.5%). Accordingly it is likely that the cores were initially 

reduced elsewhere before being transported to the site for further reduction. The relatively 

low incidence of flakes with cortical platforms (13.6%) is consistent with this argument. 

9.2.4. Settlement as reflected at site AH 

The stone artefact assemblage from this site supports the predictions made for 

uplands sites with five raw materials present and little suggestion of rationing behaviour. 

Cores were initially reduced elsewhere before being transported to the site for further 

reduction. The stone artefact assemblage from site AH is characterised by the absence of 

grindstones, low frequencies of formal tools (3.0%), low range of formal tools (n=3) and 

bipolar cores occurring less frequently than those on the bipolar/percussion threshhold and 

therefore may be a resource procurement site associated with a high level of type 2 mobility. 

The moderate frequency (11.4%) of retouched items is consistent with low type 2 mobility 
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and the moderate level of raw material richness (n=5) with a base camp and a high level of 

type 1 mobility. Overall however the strongest evidence is for use of the site as a resource 

procurement site associated with both high and low type 2 mobility patterns. 

9.3. Blind Gully Creek 

Data relevant to testing the prediction regarding uplands stone artefact assemblages 

are presented below for Blind Gully Creek. According to the model of uplands settlement 

exploitation of these areas adjacent to water resources were associated with either low type 

1 and/or high and low type 2 mobility patterns and were frequently the location of base 

camps. The land use strategies reconstructed from archaeological data at the end of Chapter 

7 also indicated that the exploitation of such areas was associated with both type 1 and 2 

mobility patterns. Therefore it is expected that the stone artefact assemblage will display 

features characteristic of both type 1 and 2 mobility patterns. 

9.3.1. Site description 

This open site was located in what is now the Ord Dam spillway and was situated a 

few hundred metres from Echidna and Canyon rock shelters (Figures 9.1-9.2). The site 

covered approximately 200m' of terraces in a gullied and eroded area. Stone and glass 

artefacts, shell and bone material were present at the site, although the sample of organic 

material was very small and taxa could not be identified (Gregory 1991:46, 49). Gregory 

(1991:59) interpreted the site as a habitation site or base camp and noted that initial 

reduction largely occurred off-site. The site comprised a large surface scatter with a 

clustered pattern of artefact densities consistent with the presence of discrete activity areas 

(Gregory 199 1:49). Note that Dortch (in Gregory 199 1:46) described the condition of the 

artefacts as fresh and unpatinated and observed little variation in the tool types present and 

interpreted the site as the result of a few episodes of intermittent occupation. 

9.3.2. Impact of post-depositional processes 

On the basis of the available data it is not possible to determine the impact of post-

depositional processes operating at the site other than to note that erosion in the form of 

gullying had occurred and that only about 5% of complete flakes had not sustained some 

form of edge-damage. It is not possible on the basis of available data to determine the 

agent(s) of the edge-damage. 
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9.3.3. Assemblage composition 

A wide range of raw materials were present at the site. Acid volcanics dominated 

the assemblage (45.6%), followed by fine-grained sedimentary rock, chert, quartzite, quartz, 

sandstone, other igneous/metamorphic materials and glass (Table 9.1) (Gregory 1991:143). 

Despite the dominance of acid volcanics in the assemblage, the nearest raw material sources 

are quartz sandstone, sandstone and siltstone, with volcanics such as tuff and other types 

being more located more distantly. Therefore the composition of the assemblage is neither 

consistent with straightforward distance to source nor with the abundance and availability of 

raw materials in the uplands generally. 

Although mean artefact weight was not calculated for the site as a whole, Gregory 

(1991:187-188) does provide data on artefact weight from the four main collection areas of 

the site which indicates that for all areas bar one, the mean artefact weight was 

approximately lOg. In contrast artefacts from collection area LN2, were significantly longer 

and heavier than artefacts from other parts of the site (Gregory 1991:52, 136). Mean 

artefact weight according to raw material also was not calculated, however an examination 

of the complete flake data provided by Gregory (1991:183-186) indicated a strong tendency 

for acid volcanic artefacts to be heavier than artefacts from the other raw material groups. 

Again this pattern is not consistent with economising behaviour given that acid volcanic 

sources appear to be located more distantly than sources such as quartzite, quartz, fine-

grained sedimentary rock and chert. 

Overhang removal was present on 18.8% of complete flakes but occurred most 

frequently on quartzite, quartz and acid volcanics and less frequently on fine-grained 

sedimentary rock and chert. Retouch and/or use-wear was identified on 12.7% of the 

assemblage, however retouch occurred most frequently on quartzite artefacts (15.8%), 

followed by quartz (13.4%) and acid volcanics (10.3%). This follows the pattern for the 

frequency of overhang removal. A range of tool types were identified at the site including 

bifacial and unifacial points, scrapers, pointed adzes, adzes, grindstones, and what appeared 

to be pebble choppers (Gregory 1991:55). 

Gregory (1991:54) observed little intra-site variation in core morphology and noted 

that single platform cores were present in very small numbers. From this she inferred that 

core reduction was intensive and that rationing strategies may have been in operation 

(Gregory 199 1:54). In order to test this hypothesis she examined the number of negative 

flake scars for single and multiple platform cores and found that the latter were consistently 
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smaller and had greater numbers of flake scars than single platform cores. She suggested 

that single platform cores were larger with fewer flake scars because they were used 

primarily to produce blades whereas multiple platform cores were used to produce 

amorphous flakes. A comparison of the frequency of elongated flake scars between the two 

core types indicated that on single platform cores, 68% of the total number of flake scars 

had an elongation greater than or equal to 2, compared to 32% for multiple platform cores 

(Gregory 1991:54). 

9.3.4. Settlement as reflected at Blind Gully Creek 

According to Gregory (1991:58-59) while some initial core reduction did occur on-

site, it appeared to have occurred largely in one area of the site, represented by collection 

area LN2. Generally however, the majority of initial core reduction occurred elsewhere 

before raw materials were transported to the site for further reduction. In addition to general 

reduction activities, specialised blade manufacture also appears to have occurred at the site, 

but was largely restricted to another part of the site, represented by collection area LN3 

(Gregory 1991:53, 59). The high level of raw material richness supports the first part of the 

prediction relating to uplands stone artefact assemblages. However the site also contains 

some evidence for raw material rationing which is not consistent with the second part of the 

prediction. 

The presence of grindstones, faunal remains, a high level of raw material richness 

(n=8), wide range of formal tool types (n=8), moderate frequency of retouched items 

(11.4%), together with a low-moderate frequency of formal tools (9.0%) is more consistent 

with use of the site as a base camp associated with a high level of type 1 mobility, than with 

the use of Blind Gully Creek as a resource procurement site associated with a type 2 

mobility pattern. 

9.4. Site AD 

As for the sites above, site AD may be associated with either low type 1 andlor high 

and low type 2 mobility patterns. Areas adjacent to water sources were frequently the 

location of base camps according to the model of uplands settlement developed in Chapter 

5. As noted above, the archaeological data presented at the end of Chapter 7 also indicated 

that such areas could be subject to both type I and 2 mobility strategies. Accordingly it is 

expected that the assemblage will reflect both types of mobility patterns. Data relevant to 

testing the prediction about uplands stone artefact assemblages and determining the kinds of 

mobility patterns associated with the use of these areas is presented below. 
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9.4.1. Site description 

This site was an extremely extensive artefact scatter located along a valley dissected 

by Sullivan's Creek (Figures 9.1-9.2) and bordered by a sandstone escarpment. While the 

creek flows ephemerally, some permanent poois are found along its length. Artefacts were 

exposed in claypans and occurred in low densities for a distance of 4km (Veth 1991:60). 

Thorley and Warren (199 1:105) recorded the surface area of the site as 600,000m2  and the 

average artefact density as 0.04/rn2. A total of 117 artefacts were collected from three 25m 

x 25m quadrats (Veth 1991:3 1). 

9.4.2. Impact of post-depositional processes 

Only six artefacts appeared to have been rolled judging from the degree of abrasion 

present and only ten showed signs of being orientated perpendicularly to the ground surface. 

This suggests that the collected assemblage has been subject to minimal fluvial disturbance. 

However approximately 53% of the assemblage had sustained some form of edge-damage 

which may reflect treadage or post-collection damage. 

9.4.3. Assemblage composition 

Quartzite was the dominant raw material at this site, representing 84.6% of the 

assemblage. Other raw materials present were chalcedony, chert, fine-grained sedimentary 

rock, sandstone and glass and all occur in uniformly small quantities (Table 9.1). These 

results are generally consistent with distance to source, and overall abundance of these raw 

materials in the uplands. For example sources of quartzite are closer to the site than sources 

of chert, and as noted above, quartzite is more abundant in the uplands than chert. 

For the assemblage as a whole, artefact weight ranged from less than 0.1g to 

1951 .0g with a mean of 42.7g. Artefact weight varied according to raw material although it 

is likely that the small sample sizes were impacting these results to some extent. For 

example sandstone artefacts weighed 1344.3g on average, however there were only two of 

these and both were grindstone fragments. Excluding these two artefacts the mean weight 

was 20.1g. Quartzite artefacts were generally larger than artefacts made on other raw 

materials such as chalcedony, chert, fine-grained sedimentary rock, or glass (Table 9.4). 

This pattern is consistent with distance to raw material sources. The absence of small 

artefacts in all raw material classes is likely to result from size-sorting (Chapter 6). 

201 



Owing to the small sample sizes for non-quartzite raw materials, rationing processes 

for different raw materials are not discussed since any observed patterning is likely to result 

from sampling phenomenon rather than hunter-gatherer raw material use. Therefore the 

discussion for both rationing and extent of reduction will be at the general assemblage level. 

Overhang removal occurred on 69.2% and focalised platforms on 15.3% of 

complete flakes. Approximately 15% of the assemblage exhibited retouch. Of the four 

cores collected, all exhibited multiple platforms indicating that core rotation was practised. 

Three were bipolar cores. Rationing would appear therefore to have occurred via intensive 

core reduction and retouching with some precision knapping techniques. 

A few quartzite primary flakes were noted (n=3) which indicates that some on-site 

initial reduction occurred, probably of cobbles derived from the - creek. However the 

majority of complete flakes (n20) were secondary flakes (65%) and tertiary flakes (20%). 

This suggests that on-site reduction of quartzite cores took place while other raw materials 

were initially reduced elsewhere and then transported to the site for further reduction. 

Additional support for this interpretation is found in the frequency of cortical platforms: of 

the 7 complete flakes exhibiting cortical platforms, 6 were made on quartzite. 

9.4.4. Settlement as reflected at site AD 

Raw material composition of the stone artefact assemblage supports the prediction 

that uplands assemblages will exhibit a high level of raw material richness. Owing to small 

sample sizes for some raw material classes it was not possible to test that part of the 

prediction relating to rationing of different raw materials. While on-site reduction of 

quartzite occurred, other raw materials were initially reduced elsewhere before being 

transported to the site for further reduction. 

The presence of grindstones, a moderate level of raw material richness (n=6), 

moderate frequency of retouched items (15.0%), and frequency of bipolar cores (75% of all 

cores) is consistent with use of the site as a base camp associated with a high level of type I 

mobility. However the low frequency of formal tools (2.5%) and low range of formal tools 

(n=2) suggests that the site may also have been used as a resource procurement site 

associated with high levels of type 2 mobility. This result is consistent with both the model 

developed in Chapter 5 and the archaeological model presented in Chapter 7. 
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9.5. Site U 

In terms of the land use strategies reconstructed in Chapter 7 using archaeological 

data, site U represents a SLD site situated in a valley flat near water. The use of such sites 

was associated with both type 1 and 2 mobility patterns. Similarly the ethnographic and 

historic model indicated that base camps would be frequently located in these areas and that 

the use of these areas would be associated with low type 1 and/or high and low type 2 

mobility patterns. Data relevant to examining mobility patterns and testing the predictions 

concerning uplands stone artefact assemblages is presented below. 

9.5.1. Site description 

Site U was an artefact scatter which covered an area of 25m NS by lOOm EW, and 

was located on alluvial flats in a small narrow valley between two escarpments near Timber 

Creek (Figures 9.1-9.2) (Mitchell 1990). Artefacts were concentrated on a series of 

claypans which suggested that there were many more sub-surface artefacts in the area (Veth 

199 1:68). Permanent water was available 100-500m away and wash erosion had occurred to 

a depth of 10cm (Mitchell 1990). Artefact densities ranged from a minimum of 0.2/rn2  to a 

maximum of 5.0/rn2  with an average of less than 1.0/rn2  (Mitchell 1990). Note that Thorley 

and Warren (1991:106), recorded a similar mean artefact density for the site (0.9/rn2), but 

recorded a slightly larger surface area of 3000m2, probably reflecting greater visibility at the 

time of their survey (i.e. dry season) compared to Mitchell (1990) who recorded the site 

during the wet season. A total of 280 artefacts were collected from two 5m x 5m quadrats 

(Veth 1991:70). 

9.5.2. Impact of post - depositional processes 

A total of 30 artefacts (10.7%) displayed abrasion which suggested they had been 

water-rolled to varying degrees while 18 (6.4%) appeared to have been orientated with their 

long axis perpendicularly to the ground surface. This information indicates that the 

assemblage as a whole has been subject to minimal fluvial disturbance. About half of the 

assemblage exhibited edge-damage. 

9.5.3. Assemblage composition 

Chert was the dominant raw material at this site, representing 62.1% of the 

assemblage followed by fine-grained sedimentary rock, quartzite, glass, sandstone and 

siltstone (Table 9.1). These frequencies are generally consistent with the distance to 

different raw material sources but not the overall abundance and availability of raw 

materials in the uplands. For example chert cobbles occur in the vicinity of the site although 
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chert is less abundant in the uplands than raw materials such as quartzite, sources of which 

are found further away. 

Mean artefact weight at Site U was large (22.4g) although the presence of two basal 

grindstone fragments (mean weight = 1237.4g) is no doubt contributing to the large mean. 

Excluding these two artefacts the mean weight of flaked stone artefacts is 13.6g. Although 

chert artefacts dominated the assemblage, they weighed less on average than artefacts made 

on fine-grained sedimentary rock, glass, quartzite, sandstone or siltstone (Table 9.5). Such 

results are consistent with different levels of rationing for different raw materials. 

Overhang removal was present on 71.8% of complete flakes and was largely 

confined to chert and fine-grained sedimentary rock artefacts which is consistent with the 

more efficient use of finer-grained raw materials. While only 8.9% of the assemblage 

displayed retouch, it is significant in terms of the hypothesis above that the retouched items 

were with one exception, restricted to fine-grained materials including chert, fine-grained 

sedimentary rock and glass. Items such as the grindstones were made on sandstone while 

the 'scrapers' were made on chert and the broken bifacial point was made on glass. This is 

consistent with the use of expensive raw materials for expensive items at base camps (e.g. 

Lurie 1989:50). Of the 34 cores collected from this site, 76.4% displayed multiple platforms 

indicating that core rotation was practiced and that a certain degree of economising 

behaviour took place. The majority of cores (6 1.5%) were bipolar cores. As Figure 9.3 

indicates, quartzite percussion cores exhibit the greatest variability in weight and chert cores 

the least variability in weight. Cores on the threshold between percussion and bipolar 

reduction techniques were made on fine-grained sedimentary rock while bipolar cores were 

also made on chert. This information suggests that there was more efficient use of chert and 

fine-grained sedimentary rock than quartzite and sandstone. 

Only secondary flakes and tertiary flakes were present on site suggesting that cores 

were initially reduced elsewhere and then transported to the site for further reduction. This 

interpretation is supported by the frequency of cortical platforms (40.6%) on complete 

flakes. 

9.5.4. Settlement as reflected at site U 

Although the level of raw material richness at site U supports the first part of the 

prediction, the second part of the prediction that stated that there would be little rationing of 
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raw materials in the uplands, is not supported by the stone artefact data from this site. Such 

data indicates that some rationing of chert and fine-grained sedimentary rock occurred. 

While the presence of grindstones, a moderate level of raw material richness (n=6) 

and high frequency of bipolar cores (61.5% of cores) is consistent with use of the site as a 

base camp associated with a high level of type 1 mobility, the low frequency of formal tools 

(1.4%), low frequency of retouched items (8.9%) and low range of tool types (n=3) is 

consistent with the use of site U as a resource procurement site associated with a high level 

of type 2 mobility. It appears that the site was used on occasions as a base camp and at 

other times was associated with resource procurement activities. 

9.6. SiteAG 

According to the model of uplands settlement, site AG may be a base camp resulting 

from a low type I mobility pattern or a resource procurement site resulting from either high 

or low type 2 mobility. Given that site AG is an example of a MI-ID site, the archaeological 

data presented at the end of Chapter 7 suggests that site AG is likely to result from several 

episodes of residential occupation. Data relevant to testing the predictions about the nature 

of stone artefact assemblages in the uplands is presented below. 

9.6.1. Site description 

Artefacts from this artefact scatter were exposed in a series of claypans located on 

silty plains bordered by a steep escarpment to the northeast, and an ephemeral creek to the 

southwest (Figures 9.1-9.2). At each claypan a low density cluster of artefacts was apparent. 

A semi-circular stone hearth was also recorded at this site (Veth 1991:76). The site covered 

an area in the order of 110,000m2  and had an average artefact density of 2.6/rn2  (Thorley and 

Warren 1991:108). A total of 225 artefacts were collected from four 25m' quadrats (Veth 

1991:76, 79). 

9.6.2. Impact of post-depositional processes 

In terms of abrasion, 8.4% of artefacts showed signs of being impacted by fluvial 

movement. Only 2.2% were orientated with their long axis perpendicular to the ground 

surface, suggesting that the vast majority of the collected assemblage was in situ and 

minimally impacted by fluvial processes. About 75% of the assemblage exhibited edge-

damage, most likely to have resulted from treadage and/or post-collection processes. 

205 



9.6.3. Assemblage composition 

The vast majority of the assemblage was made on quartzite (97.3%), although 

quartz, fine-grained sedimentary rock, chert and chalcedony were also present in small 

quantities (Table 9.1). While this distribution reflects the overall abundance of these raw 

materials within the uplands generally, it does not appear to reflect distance to source as the 

site is located more or less equidistantly from sources of all these raw materials. 

Mean artefact weight at this site was large (65.3g) although this was no doubt 

skewed by the presence of an extremely heavy quartzite core weighing in excess of 4kg. 

When this artefact was excluded the mean weight was 46.2g. Quartzite artefacts were 

substantially heavier on average than artefacts made on other raw materials (Table 9.6). 

A high percentage of complete flakes exhibited overhang removal (80.5%) although 

only 11.1% had focalised platforms. Retouch was present on only 7.9% of the assemblage. 

Of the 16 cores collected, the majority had multiple platforms (62.5%) indicating that core 

rotation was practiced. The evidence described here provides mixed results in terms of 

rationing behaviour. For example, high frequencies of overhang removal and core rotation 

are consistent with rationing behaviour, however the expected high incidence of retouch and 

focalised platforms is absent. Note the small sample size for raw materials other than 

quartzite precludes examining rationing behaviour between raw materials since any 

observed patterning is more likely to reflect sampling phenomena than raw material use by 

hunter-gatherers. 

Flakes from all reduction stages were present although the majority were from the 

middle and latter stages of reduction (i.e. 5.6% primary flakes, 47.2% secondary flakes, 

47.2% tertiary flakes). Of the complete flakes 22.2% had cortical platforms. All cores 

collected from the site were made on quartzite. While a few percussion cores (25%) and 

cores on the percussion/bipolar threshold were present (18.7%), the majority were bipolar 

(56.2%). Bipolar cores tended to be smaller than percussion cores (X weight = 187.7g) 

which is consistent with the use of the bipolar technique as a rationing mechanism. The 

majority of cores were intensively reduced, exhibiting at least four negative flake scars. The 

presence of quartzite cores and quartzite primary flakes, indicates that some of the cores 

were initially reduced on site. In contrast the absence of cores, primary and secondary 

flakes and small size of artefacts made on other raw materials indicates that these raw 

materials were initially reduced elsewhere before being brought to the site for further 

reduction and/or use. 
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9.6.4. Settlement as reflected at site AG 

The prediction regarding the nature of uplands stone artefact assemblages is 

supported by the data from site AG, in that five raw materials were present with little 

evidence for overall rationing of raw materials. 

The presence of a hearth, moderate raw material richness (n=5) and frequency of 

bipolar cores (56.2% of cores) is consistent with use of the site as a base camp. The 

presence of a low frequency of formal tools (0.8%), low frequency of retouched items 

(8.4%) and a low range of formal tools (n1) is consistent with the use of site AG as a 

resource procurement site. Thus it appears the site may have functioned as a base camp at 

certain times and as a resource procurement site at others and therefore was associated with 

both high type I and 2 mobility patterns. 

9.7. Echidna rock shelter 

According to the model of settlement developed in Chapter 5, Echidna was occupied 

on a seasonal residential basis and was associated with a low type 1 mobility pattern. Data 

relevant to testing predictions regarding faunal and stone artefact assemblages is presented 

below. 

9.7.1. Site description 

Echidna rock shelter was located in what is now the Ord Dam spiliway at the base 

of a red quartzite cliff forming the northwest wall of a small gorge. The shelter was about 

20m long and 6 metres deep with a low horizontal roof and contained rock art. The site was 

situated within 200m of a series of large pools which contained water throughout much of 

the dry season and was in close proximity to a number of contrasting environmental niches 

(Gregory 1991:60). Stone and glass artefacts, ochre, bone, shell and charcoal were 

recovered from the site that was excavated to a maximum depth of 131cm below the surface 

(Gregory 199 1:63). 

Although no absolute dates have been obtained for Echidna rock shelter, the 

assemblage may be divided into two periods: pre- and post-contact based on the presence or 

absence of glass artefacts (Gregory 1991:63). Given the presence of points in the upper half 

of the deposit it is likely that the site was occupied up to 5,000 years ago and possibly 

earlier. This absence of absolute dates means that in the following section densities, rather 

than discard rates are used as a measure of occupation intensity. The following discussion 
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focuses on the results of the excavation of the trench that was excavated to the greatest 

depth, Trench 7. 

9.7.2. Assemblage composition 

Owing to the fragmentary nature of the shell and bone, identification of taxa was not 

possible (Gregory 1991:66). Data presented in Table 6.3 by Gregory (1991:145) indicated 

that while charcoal, bone and shell were largely confined to the upper half of the deposit (0-

50cm below surface), ochre was only found in the lower portion of the deposit (i.e. below 

5 0cm). The absence of faunal remains and charcoal from the lower half of the deposit may 

reflect preservation factors; the absence of ochre from the upper half of the deposit suggests 

a change in the kinds of activities carried out at the shelter. 

As Figure 9.4 indicates, artefact density varied over time suggesting that the shelter 

was occupied throughout the mid-late Holocene with varying intensity. Despite this 

variation, a range of raw materials were represented at Echidna rock shelter and raw 

material richness was high throughout the deposit. Glass was added to the suite of raw 

materials utilised in the upper portion of the deposit (Table 6.4 in Gregory 1991:146). 

According to Gregory (1991:146), fine-grained sedimentary rock was the dominant raw 

material in the lower half of the deposit while quartzite and quartz were the dominant raw 

materials in the upper part of the deposit. Although the dominance of quartzite and quartz in 

the upper part of the deposit is consistent with the location of these sources closer to the 

shelter than the sources of fine-grained sedimentary rock, and abundance and availability of 

such raw materials in the uplands generally, this is not the case in the lower half of the 

deposit. At this time fine-grained sedimentary rock was dominant and appears to have been 

selectively favoured. Gregory (1991:68) noted that once glass was introduced it rapidly 

became the preferred raw material and suggested that this resulted from its superior flaking 

qualities. 

Gregory (1991:69) noted that the proportion of transversely broken flakes remained 

relatively constant throughout the deposit except for a marked decline around 40cm below 

the surface. She noted that this corresponded approximately with the lowest artefact 

densities and suggested that there may have been a decline in occupation intensity at this 

time. 

Gregory's (1991:148) Table 6.6. indicates that the degree of core reduction carried 

out in the shelter varied. Primary flakes were present in the upper part of the deposit, the 
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basal spit and Spits 5 and 7 (Gregory 1991:148). This information together with the core 

data indicates that all stages of reduction were carried out in the shelter at various times, 

although at other times cores were initially prepared elsewhere and then transported to the 

shelter for further reduction. 

Complete flake weight remains similar throughout the deposit with only a slight 

decline in weight in the upper unit (Gregory 1991:70). Gregory also noted that while 

multiple platform cores were more intensively worked than single platform cores, there was 

an increase in the frequency of the latter in the upper part of the deposit (Gregory 1991:71). 

9.7.3. Settlement as reflected at Echidna rock shelter 

As the taxa represented by the bone and shell material could not be identified, it was 

not possible to test the prediction concerning the faunal assemblage. However stone artefact 

data supports the prediction that a high diversity of raw materials will characterise upland 

sites and that little or no rationing behaviour will be evident. 

Although the stone artefact assemblage as a whole is characterised by an absence of 

grindstones, low frequency of formal tools and retouched items, and low range of formal 

tool types but high raw material richness, and as such is more consistent with use of the site 

as a resource procurement site, the intra-assemblage variability suggests that there may have 

been a change in settlement patterns. 

Several lines of evidence from Echidna rock shelter point to a change in land use 

patterns in the upper half of the deposit. Firstly, the dominant raw material in the lower part 

of the deposit was fine-grained sedimentary rock that is one of the more distantly located 

raw materials from the shelter. In contrast in the upper half of the deposit raw materials 

which are closer to the shelter (quartzite and quartz) were dominant. This change suggests a 

decline in access to raw materials and/or diminishment of territorial range, both of which 

may indicate a change in mobility. Secondly, the frequency of retouched items increased 

from the lower parts of the deposit to the upper half of the deposit (Gregory 1991:71). 

Consistent with the latter was the increase in artefact type richness in the upper spits relative 

to the lower spits. The presence of ochre in the lower half but not the upper half of the 

deposit also suggests that a change in land use patterns occurred. This data suggests that 

there may have been a shift towards using the site as a base camp rather than a resource 

procurement site in the more recent past. Given that the upper part of the deposit contains 
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glass it is possible that some of these changes may have occurred during the post-contact 

period. 

9.8. The Grotto 

Faunal and stone artefact data from The Grotto is presented below in order to test 

predictions derived from the model of uplands settlement developed in Chapter 5. On the 

basis of this mode! The Grotto was most likely a seasonally occupied base camp associated 

with a low type 1 mobility pattern. 

9.8.1. Site description 

Located about 30km south-southeast of Wyndham (Figures 9.1.- 9.2), the site occurs 

about 20m from the base of a gorge up a steep, boulder-covered slope. The gorge is 

relatively narrow and characterised by high cliffs. The Grotto Pool is located at the end of 

the gorge. During the wet season an overflow stream runs from the pool along the base of 

the gorge (Bradshaw 1986:54). Glass and stone artefacts, plant material, charcoal, and a 

very small amount of bone and shell were recovered from the deposit (Bradshaw 1986:59). 

No ochre was found at The Grotto despite the presence of a number of paintings in the 

shelter (Bradshaw 1986:228, 3 22-323). 

9.8.2. Faunal assemblage composition 

The bone obtained from the Grotto was similar in nature to that derived from 

Moochalabra Dam (see below) although fewer taxa were identified (Stokes 1987:22-26). 

Macropus sp., was present although Stokes does not indicate from which spit(s), while 

reptile bone recovered from most spits. One fish vertebra was recovered from Spit 3 while 

small quantities of Anseranas semipalmata (magpie goose) eggshe!l were present 

throughout the deposit (1987:25-27). 

9.8.3. Stone artefact assemblage composition 

As for Echidna rock shelter the absence of absolute dates precludes the calculation 

of artefact discard rates therefore densities have been used as an alternative measure of 

occupation intensity. Artefact densities vary, initially being low and then peaking in Spit 4 

and again in Spit 1 (Figure 9.5) (Bradshaw 1986:223). This pattern is unlikely to result 

solely from variation in flake breakage as there does not appear to be a consistent 

association with high proportions of chips and flake fragments with those spits containing 

high artefact densities. 
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In terms of artefact sizes, Bradshaw (1986:224) observed that while the middle sized 

(5-10mm) chip category was dominant throughout the assemblage, the proportion of small 

chips increased and large chips decreased with increasing depth of the deposit. Bradshaw 

(1986:224) suggested that this pattern might have resulted from the movement of small 

material through the deposit as a result of kangaroos or from the nature of stone-working 

activities carried out at the site. On the basis of the data provided by Bradshaw (1986) it 

was not possible to determine which of these agents was responsible for the observed 

artefact patterning. The proportion of "worked" artefacts increased from the base of the 

deposit through to the surface layers and the "core frags" category showed a similar trend 

(Bradshaw 1986:225). 

There was some variation in artefact type and raw material richness over time. Raw 

material richness was initially low (n=2) in the lower spits and increased slightly in the 

upper spits (n3). Fine-grained quartzite appears to have been the dominant raw material 

together with fine-grained silicates in the lower two spits. In the middle and upper spits 

igneous raw materials and glass were used in addition to quartzite. The dominance of 

quartzite and fine-grained silicates in the lower spits is consistent with distance to source 

given these raw materials are those found closest to the shelter in that order. The addition of 

other raw materials in the middle and upper spits may indicate greater access to a wider 

range of raw materials and/or an expansion of territorial range at this time. Glass was 

present in Spits 2 and 3 but not Spit 1. As the site is located in the same gorge as a popular 

tourist destination known as the Grotto Pool, it is possible that tourists have souvenired 

glass artefacts from the surface of the site prior to collection and excavation. Alternatively 

the glass artefacts may have moved down the stratigraphic profile but on the basis of the 

data provided by Bradshaw (1986) it is not possible to test these hypotheses. 

The base of the deposit has a formal tool type richness of 0 which increases to 3 

near the surface owing to the addition of scrapers, and unifacial and bifacial points 

(Bradshaw 1986:227). According to Bradshaw (1986:228-230) the assemblage contained a 

large number of cores. All were made of local quartz sandstone, were generally large and 

characterised by medium to large degrees of reduction (Bradshaw 1986:228). Bradshaw 

(1986:230) states that the quartz sandstone used at the Grotto, was obtained from the rock 

shelter wall and surrounding rocks while a quarry was located on top of the gorge. This 

information explains the large size of the cores and abundant use of this raw material. 
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9.8.4. Settlement as reflected at The Grotto 

What little faunal data was available suggested that both terrestrial and aquatic 

fauna were exploited, however as no relative abundance measures are provided by Stokes 

(1987), it is not possible to test the latter part of the faunal prediction. Stone artefact data 

from The Grotto does not support the prediction that uplands sites will exhibit a high raw 

material richness. It was not possible using the available data to determine if rationing of 

any raw materials had occurred. 

Throughout the deposit the stone artefact assemblage is characterised by an absence 

of grindstones, low raw material richness (maximum n=3), low frequency of formal tools 

(maximum = 1%), low frequency of retouched items (maximum = 2.9%) and low range of 

formal tools (maximum n=3). This is consistent with use of The Grotto principally as an 

overnight camp associated with resource procurement that may include use of the site as a 

source of stone raw materials. The variation in artefact densities may reflect variability in 

the high level of type 2 mobility associated with use of the site. The evidence from The 

Grotto does not appear to support the model developed in Chapter 5, and it appears that rock 

shelters were also used as resource procurement sites. This is not inconsistent with Stokes 

(1987:50) interpretation of the site as a hunting camp. The addition of raw materials from 

further afield in the upper parts of the deposit may indicate a greater access to raw materials 

through trade and/or expanded territorial range in the more recent past. 

9.9. Moochalabra Dam 

Data relevant to testing predictions concerning uplands faunal and stone artefact 

assemblages is presented below for Moochalabra Dam. On the basis of the model developed 

in Chapter 5, this site probably represents a seasonally occupied base camp associated with a 

low type 1 mobility pattern. 

9.9.1. Site description 

This site was situated on a rock ledge 3-4m from the base of a gorge which enclosed 

an estuarine reach of the King River (Figures 9.1-9.2). A range of environmental niches 

occur in the vicinity of the site including savanna woodland, riverine resources and mudflats 

and mangroves (Bradshaw 1986:48). Glass and stone artefacts, bone, plant material and 

charcoal were present in the deposit (Bradshaw 1986:5 1). No absolute dates have been 

obtained for this site, however the presence of glass in the top 18cm (Bradshaw 1986:51) 

provided a gross measure of chronological control. 
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9.9.2. Faunal assemblage composition 

The bone recovered from Moochalabra Dam was very fragmented with little cranial 

material and little identifiable post-cranial material (Stokes 1987:22). Despite the poor 

condition of the bone a number of taxa were identified (Table 9.7). Macropus sp. was 

present throughout the deposit while rock wallaby and Peramelidae (probably Isoodon sp.) 

were confined to the basal and lower two spits respectively. Eggshell, fish and reptiles were 

present in the middle and upper parts of the deposit (Spits 1-7) while crocodile, Pseudomys 

nanus, Rattus tunneyi, and Tachyglossus aculeatus were found in the upper parts of the 

deposit (Spits 1- 4). 

Burnt bone consisted primarily of large fragmented pieces although some smaller 

bones and reptile and fish vertebrae were also burnt. In contrast the whole rodent bones 

present in Spits 2-5 were not burnt (Stokes 1987:32). Accordingly Stokes (1987:41) 

considered that much of the bone assemblage at Moochalabra Dam was cultural in origin 

given the presence of large quantities of burnt bone, the lack of evidence for the presence of 

non-human bone accumulators and the close correlations between bone and stone artefact 

densities (Figure 9.6). 

9.9.3. Stone artefact assemblage composition 

Artefact densities were initially low but exhibited a marked increase in the upper 

two spits (Figure 9.7) (Bradshaw 1986:215). Bradshaw (1986:215) observed that there 

appeared to be a change in "chip" size between the lower and upper layers of the deposit and 

that implements appeared restricted to the three lower layers. The data in Bradshaw's 

(1986:218) Table 94 suggested that there may have been a decline in artefact size 

throughout the deposit. In the lower layers the majority of "chips" were greater in size than 

15mm, while in the middle and upper layers of the deposit the majority were 5-10mm in size 

(Bradshaw 1986:218). The change in artefact size may have resulted from greater breakage 

or changes in reduction coupled with more intensive use of the shelter in the upper layers of 

the deposit. 

In terms of artefact types "core fragments" occurred most frequently in the middle 

of the deposit, flakes and retouched implements most frequently in the lower layers, and 

chips and flake fragments most frequently in the upper layers (Bradshaw 1986:217). The 

increased frequency of flake fragments in the upper layers is consistent with the higher 

artefact densities at this time. Artefact type richness appears greater in the lower layers than 

the upper layers based on data provided by Bradshaw (1986:217, 219). 

213 



According to Bradshaw (1986:220) six cores were recovered from the site, all made 

of quartz sandstone. Bradshaw (1986:220) noted that the quartz sandstone was flaked from 

the walls of the gorge and fallen rocks on the ledge where the site was situated. The data 

provided by Bradshaw suggested that the Moochalabra Dam assemblage was largely 

composed of quartz sandstone or quartzite (Bradshaw 1986:325), which was consistent with 

the location of this raw material source close to the shelter. 

9.9.4. Settlement as reflected at Moochalabra Dam 

Both terrestrial and aquatic fauna were recovered from Moochalabra Dam, thus the 

first part of the prediction concerning uplands faunal assemblages is supported. However as 

no measures of abundance for different taxa were provided in the literature, it was not 

possible to test the second part of the prediction, although the number of different terrestrial 

taxa is greater than the number of different aquatic taxa. The presence of eggshell from the 

Magpie Goose which breeds only in the wet season, provides support for the model of 

seasonal occupation but does not preclude dry season habitation of the shelter. 

The stone artefact assemblage from Moochalabra Dam exhibits little intra-

assemblage variability. Throughout the deposit the assemblage is characterised by the 

absence of grindstones, low raw material richness (n'l), low frequency of formal tools 

(maximum = 1.2%), low frequency of retouched items (maximum = 2.5%), and low range of 

formal tool types (maximum n2). As such the assemblage is more consistent with the use 

of Moochalabra Dam in relation to resource procurement activities associated with a high 

level of type 2 mobility than a base camp associated with a low level of type 1 mobility. 

Variability in artefact densities may result from variation within a type 2 mobility pattern. 

This interpretation of the site is not inconsistent with Stokes' (1987:50) conclusion that the 

site was sporadically used as a hunting camp. 

9.10. Thompson's Cave 

According to the model of uplands settlement, Thompson's Cave was occupied on a 

seasonal residential basis and was associated with a low level of type 1 mobility. Available 

faunal and stone artefact data is presented below in order to test the predictions relating to 

the nature of such assemblages in the uplands. 
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9.10.1. Site description 

Situated in the Carr Boyd Ranges (Figures 9.1-9.2), this site was located about 

halfway up an escarpment face. A talus slope runs from the shelter down to the plain. The 

site has been described as a large cavern, at least 50m long and 20m deep with a 7m high 

roof (Bradshaw 1986:38). The rear of the cave contained rocks polished by water and 

according to Bradshaw (1986:36) there is evidence in the deposit of scouring. During the 

wet season water filters down through joints in the escarpment and exits at the back of the 

shelter (Bradshaw 1986:36). A small permanent spring lies 200m east of the site (1986:38). 

Shell, glass, bone, wood, ochre, charcoal, plant material and stone artefacts were recovered 

from the excavations (Bradshaw 1986:40-46). 

9.10.2. Faunal assemblage composition 

The majority of the bone from Thompson's Cave was derived from Test pit 4 (TP4). 

The nature of the bone was very friable according to Stokes (1987:20) with few identifiable 

pieces apart from some fragments of macropod teeth and a fragmented jaw (Stokes 

1987:21). Much of the bone was burnt (Stokes 1987:21). 

9.10.3. Stone artefact assemblage composition 

Densities, rather than discard rates are used as a measure of occupation intensity 

owing to the absence of absolute dates for Thompson's Cave. As Figure 9.8 indicates, 

artefact densities increased from the base of the deposit through to the surface layer. In a 

discussion on artefact densities from the rock shelter sites discussed in this chapter, 

Bradshaw (1986:274-5, 277) stated that inter-site variation in artefact densities resulted from 

either the combination of occupation intensity and soil deposition rates, or processes such as 

deflation which had had the effect of concentrating the artefacts. Despite the latter 

possibility, it is clear from the remainder of her thesis that the former explanation was 

accepted. 

Owing to the small number of artefacts recovered from the site it is difficult to 

ascertain any distinct trends in terms of artefact sizes, frequency of retouch, or frequency of 

cores. On the basis of the data provided by Bradshaw (1986) it was not possible to 

determine if the changes in artefact densities were the result of natural and/or cultural 

processes. A moderate range of raw materials were utilised at Thompson's Cave including 

quartzite, quartz, fine-grained silicates and glass (Bradshaw 1986:214). It is also not 

possible from Bradshaw's data to determine either the dominant raw material or changes in 

raw material richness over time other than to note the addition of glass to the assemblage 
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during the contact period. Similarly it was not possible to determine temporal changes in 

the frequncy of formal tools, bipolar cores or the range of formal tool types present. 

9.10.4. Settlement as reflected at Thompson's Cave 

Little data was available regarding the faunal assemblage but that which was 

available provides tentative support for the first part of the faunal prediction in that 

terrestrial and aquatic fauna were present, represented by macropod remains and she!!. 

Testing of the prediction regarding the stone artefact assemblage was difficult owing to the 

nature of the available data, although it appears that there is limited support for that part of 

the prediction concerning the level of raw material richness at uplands sites. 

Owing to small samples it was difficult to ascertain any patterns in the frequency of 

retouch, cores or change in artefact sizes. The assemblage as a whole contains a moderate 

level of raw material richness (n=4), non-portable items such as a grindstone, moderate 

frequency of retouched items although this may be a function of small sample sizes, and low 

range of formal tool types (n=3). The overall paucity of cultural material may result from 

fluvial processes washing such material out of the shelter. Alternatively the site may have 

been subject to brief, infrequent visits associated with a type 2 mobility pattern. The high 

artefact densities in the uppermost spit may indicate more intensive use of the shelter in the 

recent past. 

9.11. Philchowski's Crossing 

According to the predictions in Chapter 5, the stone artefact assemblage from 

Philchowski's Crossing should exhibit a high raw material richness with little evidence for 

rationing behaviour. The cultural material should also suggest that the site was used as a 

seasonal base camp associated wih a low type 1 mobility pattern. Data relevant to testing 

these predictions are presented below. 

9.11.1. Site description 

This shelter occurs in a low sandstone ridge and lies about 30km southeast of 

Kununurra (Figures 9.1-9.2) (Bradshaw 1986:29). Stone artefacts, ochre, plant remains and 

charcoal were recovered from the site but no bone, shell or European materials were present 

(Bradshaw 1986:35). A date of 3,640±110 years BP was obtained on charcoal from about 

30cm below the surface, below which was another 9cm of cultural deposit (Bradshaw 

1986:3 5). Faded and weathered paintings also occurred in the shelter (Bradshaw 1986:205). 
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9.11.2. Stone artefact assemblage composition 

Owing to the absence of a detailed chronology for the site, densities rather than 

discard rates are used to examine changes in the intensity of site use. Artefact densities 

from Test pit 2 (TP2) which was dug to a greater depth than Test pit 1 (TP1), indicated that 

there were two main occupation phases (Bradshaw 1986:199) (Figure 9.9). Following initial 

occupation there were relatively high artefact densities and "implement-to-artefact-ratios" 

which declined in Spit 3 and coincided with a stratigraphic change (Bradshaw 1986:199). 

This change may reflect a change in environmental conditions or have resulted from a lack 

of human use according to Bradshaw (1986:199). Artefact densities then increased in the 

upper two spits, particularly Spit 1 (Bradshaw 1986:199). Note that while the proportion of 

flake fragments is low in Spit 3, the proportions of these artefacts in the basal spit is similar 

to that in Spits 2 and 4-6 (Bradshaw 1986:202), indicating that flake breakage is probably 

not responsible for the increase in artefact densities. 

The data in Bradshaw's (1986:203) Table 84 concerning the proportions of different 

"chip" sizes in each spit, indicated that a shift in artefact size towards smaller artefacts in the 

upper part of the deposit occurred, although implements become larger (Bradshaw 

1986:208). Bradshaw (1986:20 1) also observed changing sizes of "waste flakes" and 

attributed this change to different manufacturing or tool use practices during the site's 

occupation. 

It appears that raw material type and artefact richness varies with artefact density. 

For example in the basal spit and Spit 3 where artefact densities were low, raw material 

richness was also low (n'l and 2 respectively) as was formal tool type richness (n=0 for 

each spit). In contrast in Spits 5 and 1 raw material richness was higher (n=3 each) as was 

formal tool type richness (n=3 each), suggesting that these attributes may reflect sampling 

phenomena. As for Echidna rock shelter, ochre was found only in the lower levels of the 

deposit (Bradshaw 1986:205). 

Quartzite and fine-grained silicates dominated the assemblage throughout the 

deposit even though igneous materials and quartz were also used in the upper spits 

(Bradshaw 1986:207). This pattern is consistent with distance to source arguments in that 

those raw materials closest to the shelter such as quartzite are present in the deposit before 

those located further away such as igneous types. This pattern is consistent with increasing 

territorial range in the upper spits. The low artefact densities and restricted range of raw 
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materials in the lower layers may indicate that different land use strategies were in operation 

at this time compared to the upper layers. 

Note that Bradshaw (1986:205) stated that the occupants of Philchowski's Crossing 

utilised raw material from the rock shelter wall. Apparently the conglomerate contained 

pebbles which were chipped out of the wall and used. Bradshaw (1986:205-6) did not 

describe these types of raw materials other than to state that they represented a range of 

geological types. However it seems unlikely that the shelter walls could supply enough raw 

material for 3,000 years' worth of occupation. This view is supported by the data in 

Bradshaw's Table 88 (1986:209) which describes the attributes of various core types. The 

range of weights (up to 359.5g) for each type is listed and the large size of some cores 

suggests that they were most likely derived from a source or sources other than the shelter 

walls. 

9.11.3. Settlement as reflected at Philchowski's Crossing 

As no faunal remains were recovered from this site the faunal prediction could not 

be tested. While there is little evidence for rationing of different raw materials at this site, 

raw material richness is not particularly high. Thus the prediction regarding stone artefact 

assemblages in the uplands is only partly supported by the archaeological data from 

Philchowski's Crossing. 

Although Bradshaw (1986:x) states that 2 pieces of grinding material were 

recovered from the site, she does not describe their temporal provenance. Despite variable 

artefact densities the stone artefact assemblage displays similar characteristics throughout 

the deposit including low raw material richness (maximum n = 3), low frequency of formal 

tool types (maximum 2.5%), low frequency of retouched items (maximum 4.2%), and low 

range of formal tool types (n=3). These features are consistent with use of the site for 

resource procurement associated with a type 2 mobility pattern. The presence of ochre only 

in the lower parts of the deposit suggests that the kind of activities conducted at the site may 

have changed during the last 3,600 years from predominantly artistic or ceremonial to those 

activities associated with resource procurement. This change may have arisen from a shift 

in land use patterns. 

9.12. Settlement patterns in the uplands 

Testing of the predictions regarding uplands faunal assemblages has been hindered 

by the nature of the bone material recovered from the sites described above. However 
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available data suggests that people in the uplands focussed on two types of resources: those 

mobile terrestrial resources such as macropods and reptiles, and riverine resources such as 

fish and crocodiles. This supports the first part of the prediction that stated that both 

terrestrial and aquatic fauna would be present. As previous research provided no measures 

of relative abundance for identified taxa at these sites, it was not possible to test the latter 

half of this prediction. The presence of Magpie geese eggshell at two sites indicates use of 

these shelters during the wet season while macropods may have been obtained throughout 

the year. This evidence provides some support for the model of uplands settlement in which 

rock shelters are subject to seasonal residential occupation but does not necessarily preclude 

dry season occupation of these sites. 

It is difficult to ascertain any temporal changes in subsistence patterns on the basis 

of the data presented here. Moochalabra Dam is the only site where possible temporal 

changes in the economic base may be detected. While macropods were present throughout 

the site indicating a consistent reliance on these species and their likely status as a key food 

resource, aquatic resources were restricted to the middle and upper parts of the deposit. 

Such patterning may indicate a change in the resource base from terrestrial fauna in the 

lower part of the deposit to include aquatic fauna in the middle and upper parts of the 

deposit. In turn this may indicate a shift in land use practices. Given that no temporal 

framework can be assigned to this change one can only speculate on the possible causes of 

such a shift. Overall subsistence strategies employed in the uplands remain poorly 

understood owing to the lack of data available to date. 

The prediction that uplands stone artefact assemblages would exhibit a high raw 

material richness with little raw material rationing was not supported by all the assemblages 

described in this chapter. Rather uplands assemblages appear to exhibit considerable 

variability in both the level of raw material richness and extent of rationing behaviour for 

different raw materials at different sites. 

Occupation of open sites situated adjacent to water varied among sites. For example 

site AA appeared to be used as both a resource procurement site and base camp whereas site 

AD was used as a base camp and site AH predominantly as a resource procurement site. 

Sites in open settings situated further away from water were also used a both resource 

procurement sites and base camps (e.g. sites U and AG). Those open sites situated in close 

proximity to a range of environmental niches such as gorges (e.g. Blind Gully Creek) 

generally contained evidence of more intensive use, and as use as base camps than those 
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sites located in valley flats near water (i.e. sites All, U, AD, and AG). Interestingly data 

from sites situated in rock shelters indicated that their use was linked to resource 

procurement activities rather than long-term base camps, regardless of the surrounding 

environment. 

Several other patterns may be identified from the rock shelter data (Table 9.8). 

Artefact densities are initially low and then increase in the upper spits suggesting that 

occupation intensity of rock shelters in the uplands increases in the recent past. This is 

consistent with the model of post-contact change in which there is more intensive use of the 

uplands during the post-contact period. 

Although three of the rock shelters (Echidna rock shelter, Moochalabra Dam, and 

Philchowski's Crossing) showed a decline in artefact size between the basal and surface 

spits, this was not a significant change at Echidna rock shelter. Whether the change at the 

other two sites was also insignificant could not be determined on the basis of the available 

literature. Raw material richness increased at all the rock shelters although the magnitude of 

this increase varied from the addition of one raw material to three. With the exception of 

Philchowski's Crossing, glass appears in all the shelters. For three sites (Moochalabra Dam, 

The Grotto, Philchowski's Crossing) the dominant raw material(s) were those that were 

located closest to each shelter. In the upper layers of these sites additional raw materials 

from further afield are present which is consistent with either an expansion of territorial 

range and/or development or increase in trading activities. In contrast, the reverse pattern is 

apparent at Echidna where the closest raw materials do not dominate the assemblage until 

the upper layers, suggesting a change in access to and/or decline in territorial range 

occurred. For Thompson's Cave the sample sizes were such that it was not possible to 

ascertain any patterns. Such changes suggest that there was both temporal and spatial 

variability in land use patterns employed within the uplands. 

Although Stokes (1987:52) concluded that these rock shelter sites were occupied 

sporadically, generally only in the wet season, and primarily for stone working (most likely 

related to the manufacture and maintenance of hunting equipment associated with resource 

procurement), the patterns described above suggest that there were changes in how the 

shelters were used, and in turn changes in land use patterns. However the changes are not 

consistent between all the shelters. 
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At Moochalabra Dam there is some evidence to suggest that in the upper 7 spits 

there is a change from low type 2 mobility to high type 2 mobility given the absence of 

formal tools and hence low range of formal tool types and virtual absence of retouched 

items from these spits. Thus it appears that people using Moochalabra Dam may have 

become increasingly mobile over time. 

In contrast, at The Grotto, Philchowski's Crossing and Echidna rock shelter there is 

evidence to suggest that people using these sites may have become less mobile over time. 

This is particularly the case in the uppermost spit at The Grotto and uppermost 2 spits at 

Phichowski's Crossing where raw material richness and frequency of retouched items 

increases. At Echidna rock shelter the increases in the frequency of retouched items, formal 

tool types and range of tool types occur in the upper 3 spits suggesting a decline in mobility 

and possibly a shift towards using the site for longer periods of time rather than short-term 

fleeting visits for resource procurement purposes. The presence of glass in these spits 

suggests that these changes occurred during the contact period. Whether or not there are 

similar changes on the inland plains is examined in the following chapter. 
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CHAPTER TEN 
SETTLEMENT ON THE INLAND PLAINS 



A model of inland plains settlement was developed in Chapter 5 from which a 

number of predictions were generated and tested against the archaeological record in 

Chapter 7. Archaeological data provided equivocal support for the model of inland plains 

settlement. It was not possible to test predictions regarding the nature of faunal and stone 

artefact assemblages or examine mobility patterns associated with the use of rockshelters. 

Archaeological data was used to reconstruct land use strategies at the end of Chapter 7 

which was compared to the ethnographic and historic model and found to be generally 

similar. While changes in settlement on the inland plains were investigated within a broad 

framework of post-contact and non-contact sites, this level of resolution did not contribute 

to finer-grained understanding of the nature of these changes. 

Accordingly there are multiple aims of this chapter: to test the predictions regarding 

faunal and stone artefact assemblages; to determine the kinds of mobility strategies used to 

exploit areas adjacent to watersources and high ground including rock shelters; and to 

determine the nature of temporal changes in settlement on the inland plains including those 

that occurred during the contact period. These aims will be addressed by analysing and 

presenting data from previously collected and excavated sites on the inland plains. The first 

group of sites (D, Scott Creek and S, Figure 10.1) are examples of SLD and SHD type sites 

located on the plains nearby water, whereas the next group of sites (K, L and G) are 

examples of SLD and MLD type sites situated some distaace from water. Al! these sites 

were recorded and collected as part of mitigative works along the Victoria Highway. The 

remaining sites are all located in rock shelters and are multiple component sites. Delamere 

3, Yiwarlarlay 1, Ingaladdi, Garnawala 1 and 2 are situated in rocky outcrops while Miriwun 

is located in a ridge overlooking the Ord River and Mennge-ya in a cliff line adjacent to a 

creek. Delamere 3, Yiwar!arlay 1, Mennge-ya and Garnawala I and 2 were excavated as 

part of the Lightning Brothers project. Ingaladdi was excavated by Mulvaney in the 1960s 

and Miriwun by Dortch in the early 1970s. 

10.1. SiteD 

According to the model of inland plains settlement developed in Chapter 5 Site D 

represents a base camp associated with a type 1 mobility pattern. The stone artefact 

assemblage is expected to exhibit high raw material richness and characteristic attributes of 

rationing behaviour. 
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10.1.1. Site description 

Site D was an artefact scatter situated on alluvial flats and adjacent to an ephemeral 

creek (Figures 10.1-10.2). The size of the site has been recorded as in the order of 50,000-

60,000m2  with a mean artefact density of 0.6/m2(Mitchell 1990; Thorley and Warren 1991). 

Where the site had been disturbed by road construction activities, erosion through gullying 

and wash had occurred up to a depth of 20cm (Mitchell 1990). A total of 113 artefacts were 

collected from three 25m2  quadrats (Veth 1991). 

10.1.2. Impact of post-depositional processes 

Most of the artefacts were sharp (57.5%) or sharp-slightly rolled (19.4%). While the 

orientation of much of the assemblage could not be determined (69.9%), the majority of the 

remaining artefacts showed signs of lying flat on the surface (23.8%), suggesting the site 

had been subject to minimal fluvial disturbance. Therefore I argue that the edge-damage 

observed on 57.5% of the collected artefacts is most likely to have resulted from treadage, 

road construction activities and/or post-collection processes. 

10.1.3. Assemblage composition 

Five raw materials are represented by the collected assemblage with the dominant 

raw material being chert (70.8%), followed by fine-grained sedimentary rock (21.2%). 

Basalt, quartzite and chalcedony artefacts are also present in small proportions (Table 10.1). 

This pattern reflects the general distance to source but not the overall abundance of these 

raw materials on the inland plains. Although the closest raw material source to the site, 

chert is relatively rare within this zone compared to quartzite or basalt (Table 2.4, Chapter 

2). 

Artefact weight ranged from 0.2g up to 424.lg with a mean of 24.5g. Mean artefact 

weight differed between raw materials with a basalt axe being the largest (223.5g) and 

chalcedony artefacts the smallest (2.5g). Owing to the small sample sizes for basalt, 

chalcedony and quartzite artefacts, no significance is placed on the magnitude of difference 

between artefact weights for these raw materials. Chert and fine-grained sedimentary 

artefacts were similar in weight (Table 10.2). 

Overhang removal was present on 15 (60.0%) of the complete flakes while only 

12.0% of these artefacts exhibited focalised platforms. Approximately 13% of the 

assemblage was retouched. Of the eight cores collected, 75.0% were made on chert and the 

remainder on fine-grained sedimentary rock. All were multi-platform cores and bipolar and 
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bipolar/percussion threshold types occurred equally frequently. This data suggests that 

rationing of raw materials occurred through intensive core reduction, certain knapping 

techniques and retouching. 

Of the complete flakes (n=25) the majority were either secondary (36.0%) or 

tertiary flakes (56.0%) with only a few primary flakes present. Consistent with the presence 

of chert and fine-grained sedimentary cores on site was the occurrence of cortical platforms 

only on artefacts made of these raw materials. It is clear that while some initial reduction of 

chert occurred on site, much of the raw material reduction occurred elsewhere before 

material was transported to the site for further reduction and/or use. 

10.1.4. Settlement as reflected at Site D 

The moderate raw material richness of five at Site D does not support the first 

prediction. Although sample sizes for basalt, chalcedony and quartzite precluded testing the 

second prediction, there is some evidence to suggest that rationing of fine-grained 

sedimentary rock and chert occurred in the form of bipolar cores and high frequency of 

retouch. The low artefact density, absence of grindstones, low frequency of formal tools 

(0.8%) and low range of formal tool types (n'3) is consistent with use of the site as a 

resource procurement site associated with a high level of type 2 mobility. The presence of a 

moderate raw material richness (n=5) and moderate frequency of retouched items (13.0%) 

and frequency of bipolar cores (50% of cores) is more consistent with use of site D as a base 

camp associated with a high level of type I mobility. Therefore I argue that the site has 

been occupied as both a resource procurement site and base camp associated with both type 

1 and 2 mobility patterns in the past. 

10.2. Scott Creek 

According to the ethnographic and historic model Scott Creek was occupied 

primarily as a base camp associated with a type I mobility pattern. However as an example 

of a SHD type site, archaeological data presented in Chapter 7 suggests that occupation of 

these sites was associated with both type 1 and 2 mobility patterns. In order to determine 

the kinds of mobility patterns associated with occupation of the site and in order to test 

predictions concerning the nature of inland plains stone artefact assemblages, the Scott 

Creek artefact assemblage is described below. 
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10.2.1. Site description 

Also referred to as "Site E" by site recorders, this site consisted of a large, medium 

density artefact scatter situated adjacent to a creek and located at the base of a hill slope 

(Mitchell 1990, Veth 1991:41). The site had been subject to disturbance from gullying and 

wash erosion to a depth of 100cm and from bulldozing activities (Mitchell 1990). Initially 

the area of the site was noted as 1,000m2  (Mitchell 1990) but recording in the dry season 

with improved visibility, revealed that the site was larger, occupying 40,000m2  (Thorley and 

Warren 1991). Artefact densities ranged from 0.21m2  up to 10.0/m2  with an average density 

of about 1.0/rn2  (Mitchell 1990, Thorley and Warren 1991). A total of 126 artefacts were 

collected from the site (Veth 1991). 

10.2.2. Impact of post-depositional processes 

Only 1.5% of artefacts showed signs of being slightly abraded, while for 15.0% of 

artefacts the degree of abrasion could not be determined. The remaining artefacts (83.3%) 

were not abraded. No artefacts appeared to have been orientated with their long axis 

perpendicular to the ground surface. On the basis of these results it is likely that the 

majority of the collected assemblage has been minimally disturbed by fluvial action. For 

this reason I believe that the edge-damage found on 46.0% of the assemblage has resulted 

primarily from treadage, bulldozing activities and post-collection processes. 

10.2.3. Assemblage composition 

Seven different raw materials are represented in the assemblage, with the majority 

of artefacts made on chert (59.5%), followed by quartzite (13.4%) and fine-grained 

sedimentary rock (12.7%). Chalcedony, sandstone, silcrete and a volcanic material were 

also present in small quantities (Table 10.1). While the dominant raw material is that from 

the sources located closest to the site, the proportions of the other raw materials are not 

consistent with distance to the nearest source. Furthermore this pattern is not consistent 

with the abundance and availability of raw materials in the inland plains generally. As 

noted above chert is rare on the inland plains while raw materials such as quartzite are more 

common. 

Flaked stone artefact weight ranged from 0.2g up to 173.9g with a mean of 8.0g 

while the mean non-flaked stone artefact weight was 144.2g (n1). Silcrete artefacts were 

smallest, with a mean weight of 0.7g. Fine-grained sedimentary artefacts were generally 

larger than chert, quartzite, or chalcedony artefacts (Table 10.3). The variation in artefact 

weight between the different raw material groups can not be simply explained in terms of 
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rationing behaviour linked to distance to source or availability of raw materials in the inland 

plains generally. For example artefacts made from raw materials located closer to the site 

such as chert are smaller than those located further away. The absence of small artefacts 

(less than 0.2g) is best explained in terms of the experimental results described in Chapter 6, 

rather than reflecting prehistoric stone knapping behaviour. 

A high proportion (75.0%) of complete flakes exhibited overhang removal but only 

8.3% of these artefacts contained focalised platforms. Approximately 16% of the 

assemblage was retouched. Four cores were recovered from the site, and occurred on chert 

and fine-grained sedimentary rock in equal proportions. Both chert cores were on the 

bipolar-percussion reduction threshold and were larger (X = 96.3g) than the fine-grained 

sedimentary bipolar cores ('x = 33.0g) which is consistent with intensive reduction 

behaviour. The fact that all cores had multiple platforms indicates that core rotation was 

practiced. The type of cores and high incidence of overhang removal suggests that 

rationing, particularly of fine-grained materials occurred. 

Of the complete flakes 66.6% were tertiary flakes, with only one primary flake 

observed. The remainder were secondary flakes. Only 2 flakes had cortical platforms. This 

data, together with the core data suggests that cores were initially prepared elsewhere before 

being transported to the site for further reduction. 

10.2.4. Settlement as reflected at Scott Creek 

The predictions regarding inland plains stone artefact assemblages are supported by 

the high raw material richness and evidence for rationing, particularly of fine-grained raw 

materials, apparent in the Scott Creek assemblage. 

The presence of grindstones, high raw material richness (n=7), moderate frequency 

of retouched items (16.0%), moderate range of formal tool types (n=5), frequency of bipolar 

cores (50% of cores) but low frequency of formal tool types (4.7%) is more consistent with 

use of the site as a base camp associated with a high level of type 1 mobility, rather than a 

resource procurement site associated with a type 2 mobility pattern. 

10.3. SiteS 

Stone artefact assemblage data is presented below in order to test predictions made 

about the nature of such assemblages on the inland plains. Site S is an example of a SI-ID 

type site and, on the basis of the archaeological data presented in Chapter 7 and the model of 
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inland plains settlement in Chapter 5, may be associated with either type 1 or 2 mobility 

patterns. This issue is also examined below. 

10.3.1. Site description 

This moderately extensive, low density artefact scatter was situated on silty alluvial 

flats located along Skull Creek and adjacent to a major water hole (Mitchell 1990, Veth 

199 1:64). The site had been subject to wash erosion to a depth of about 20cm (Mitchell 

1990, Veth 1991:64). Site S occupied an area of 6600m2  (Thorley and Warren 1991) with 

an average density in the order of 1-5/m2  although densities of up to 10/rn2  were observed in 

undisturbed areas (Mitchell 1990). A total of 341 artefacts were collected from ten 5msq 

quadrats (Veth 1991). 

10.3.2. Impact of post-depositional processes 

None of the collected artefacts appeared to have been abraded by fluvial action, 

although a few (2.9%) were partly buried. The majority of artefacts did not display any 

edge-damage (72.1%). This data suggests that the collected artefacts had been subject to 

minimal fluvial disturbance. 

10.3.3. Assemblage composition 

The assemblage was dominated by chert (91.5%) with smaller quantities of fine-

grained sedimentary rock, quartzite, chalcedony and sandstone (Table 10.1). These 

proportions reflect the distance to raw material sources, but not the overall abundance of 

such raw materials on the inland plains generally, because chert is rarer than quartzite in this 

zone (Chapter 2). 

Overall artefact weight was relatively light, with a mean weight of 4.3g, although it 

varied from 0.1g up to 126.8g. The mean weight of flaked stone artefacts was 3.9g while 

the mean weight of non-flaked stone artefacts was 126.8g (n1). While chert was the 

dominant raw material, sandstone and quartzite artefacts were larger than those made on 

chalcedony, chert or fine-grained sedimentary rock (Table 10.4). This may result from 

greater rationing of certain fine-grained raw materials compared to coarser-grained 

sandstones and quartzites. 

Of the complete flakes 53 (84.1%) exhibited overhang removal, but only 12.6% of 

these artefacts displayed focalised platforms. Approximately 16% of the assemblage was 

retouched. All nine cores collected were made on chert; two were on the bipolar-percussion 
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reduction threshold while the remainder were bipolar cores. All had been intensively 

reduced with a minimum of five negative flake scars. This data indicates that some rationing 

of raw materials occurred through intensive core reduction and knapping techniques. 

The majority of complete flakes were tertiary flakes (79.3%, n=50) indicating that 

the final stages of reduction and/or maintenance activities were conducted on site. Clearly 

cores were initially reduced elsewhere before being transported to the site for further 

reduction. The relatively low incidence of cortical platforms (9.5%) on complete flakes 

supports this interpretation. 

10.3.4. Settlement as reflected at Site S 

The high level of raw material richness and evidence of rationing behaviour 

supports the predictions regarding the nature of inland plains stone artefact assemblages. 

The Site S assemblage is characterised by the presence of grindstones, a moderate raw 

material richness (n5), low frequency of formal tool types (3.5%), moderate frequency of 

retouched items (16%), low-moderate range of tool types (n=4) and higher frequency of 

bipolar cores compared to other core types. As such the site was probably occupied 

primarily as a base camp associated with a high level of type 1 mobility and occassionally as 

a resource procurement site associated with a low level of type 2 mobility. 

10.4. SiteK 

According to the model of inland plains settlement in Chapter 5 this site was 

probably used as a resource procurement site associated with a type 2 mobility pattern. 

Archaeological data in Chapter 7, also suggests that Site K was associated primarily with a 

type 2 mobility pattern. Data relevant to testing predictions concerning stone artefact 

assemblages on the inland plains is presented below. 

10.4.1. Site description 

This large, low density quarry was located on the black soil plains at least 500m 

from the nearest water source. Intermittent exposures of quartzite (described as silcrete by 

Veth 199 1:53) in the form of blocks and cobbles had been exploited as a raw material 

source (Mitchell 1990, Veth 1991:53). Thorley and Warren (1991) recorded an area of 

16,000m2  for this site and all site recorders have noted a low average artefact density of less 

than 1.0/rn2  (Mitchell 1990; Thorley and Warren 1991; Veth 1991). The site had been 

disturbed by the construction of the Victoria Highway and presence of a large gravel pit in 
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the centre of the site (Mitchell 1990, Veth 1991:53). A total of 54 artefacts were collected 

from this site (Veth 1991). 

10.4.2. Impact of post-depositional processes 

A few artefacts had been slightly abraded (20.3%) but the majority were sharp. 

Although edge-damage was noted on 55.5% of artefacts, this is most likely to have resulted 

from a combination of post-depositional processes including highway construction, 

treadage, collection and transport rather than fluvial processes. The fact that only 31.4% of 

artefacts were partly buried and none appeared to have been orientated with their long axis 

perpendicular to the ground surface, supports this interpretation. 

10.4.3. Assemblage composition 

Quartzite dominated the assemblage (90.7%) with small quantities of chalcedony 

and fine-grained sedimentary rock (Table 10.1). This pattern reflects the overall abundance 

of these raw materials within the inland plains generally in that quartzite is more common in 

this zone than the other raw materials (Table 2.4, Chapter 2). 

Mean flaked stone artefact weight was 41 .8g and quartzite artefacts were much 

larger than either fine-grained sedimentary or chalcedony artefacts (Table 10.5), a pattern 

consistent with both the frequency of these raw materials in the assemblage, and their 

general abundance on the inland plains. The absence of artefacts weighing less than 1 .Og is 

argued to be a result of natural rather than cultural processes (Chapter 6). 

Evidence for rationing and extent of reduction is presented here for the assemblage 

as a whole given the small sample sizes for chalcedony and fine-grained sedimentary 

artefacts may result is misleading interpretations when considered individually. Of the 18 

complete flakes overhang removal occurred on the majority (72.2%). In contrast only one 

artefact exhibited a focalised platform. Retouch was found on 14.8% of the assemblage. 

Interestingly, these artefacts were all made on quartzite, rather than the finer-grained raw 

materials. Four quartzite cores were collected from the site; one bipolar and three on the 

bipolar-percussion reduction threshold. The number of negative flake scars varied from 3-6, 

providing evidence for intensive use of raw materials. 

Of a total of 18 complete flakes the majority (5 5.5%) were secondary flakes. Only 

one primary flake was observed. Although the site has been described as a quarry, the 
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presence of both secondary and tertiary flakes suggests that the latter stages of reduction 

were also carried out on site. 

10.4.4. Settlement as reflected at Site K 

The low raw material richness at Site K does not support the prediction regarding 

raw material richness at inland plains sites. However there was some support for the 

prediction relating to rationing behaviour, evident in the frequency of retouch, overhang 

removal and intensity of core reduction. 

The absence of grinding material, low raw material richness (n=3), absence of 

formal tool types, but moderate frequency of retouched items (14.8%) and lower frequency 

of bipolar cores (25%) compared to other core types, is consistent with use of the site as a 

resource procurement site, in this instance a quarry, associated with a type 2 mobility 

pattern. The presence of amorphous retouched items which could be used for multiple 

purposes rather than specific formal types is consistent with features of resource 

procurement sites as described in Chapter 5. Thus the ethnographic and historic model 

which predicted that sites on the plains would be used as resource procurement sites rather 

than base camps is supported. The frequency of overhang removal suggests that the 

exploitation of the quarry may have been associated with both high and low levels of type 2 

mobility. 

10.5. SiteL 

Data presented above for Site K indicated that occupation of SLD sites located some 

distance from water on the plains was associated with a type 2 mobility pattern, consistent 

with the models developed in Chapters 5 and 7. In order to determine if this is also the case 

at other inland plains sites in similar environmental settings, and to test predictions about 

stone artefact assemblages at these sites, data from Site L is presented below. 

10.5.1. Site description 

Site L was a large, low density quarry and reduction site situated on the alluvial 

inland plains. Quartzite (silcrete according to Veth 199 1:56) cobbles and pebbles were 

embedded in the cracking clay surface and had been quarried (Mitchell 1990, Veth 

199 1:56). The site occupied an area in the order of 100,000m2  (Thorley and Warren 1991) 

while artefact densities varied across the site ranging from a minimum of 0.1/rn2  to a 

maximum of 2.0/m2  with a mean less than 1.0/rn2  (Mitchell 1990). The site was partly 
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destroyed as a result of the construction of the Victoria Highway (Mitchell 1990). A total of 

103 artefacts were collected from the site (Veth 1991). 

10.5.2. Impact of post-depositional processes 

While about 20% of the artefacts may have been slightly abraded by fluvial action, 

none appeared to have been orientated with their long axis perpendicular to the ground 

surface, suggesting that the impact of fluvial action had been minimal. Therefore although 

about 80% of the assemblage had sustained some form of edge-damage, this is most likely to 

result from post-depositional cultural rather than natural processes. 

10.5.3. Assemblage composition 

Quartzite was the dominant raw material, representing 97.0% of the assemblage 

while sandstone and siltstone artefacts were present in very small numbers (Table 10.1). 

These proportions are broadly consistent with distance to raw material source and 

abundance of certain raw materials on the inland plains generally. 

Flaked stone artefacts at this site were large, ranging from 5.4g up to 757.1g with a 

mean weight of 117.4g. Both the quartzite and sandstone artefacts were larger than the 

siltstone artefact (Table 10.6), reflecting distance to source considerations. Given that the 

site had been recorded as a quarry, rationing behaviour was expected to be minimal and 

reduction primarily limited to the earlier stages, rather than later stages. 

Overhang removal occurred on 62.5% (n20) of complete flakes, a relatively high 

percentage which suggests that despite being a quarry, knappers still performed techniques 

designed to increase the efficiency of raw material consumption. In contrast only one 

focalised platform was observed. Given the nature of the site, the high percentage of 

artefacts which displayed retouch (23.3%) was somewhat surprising and suggests that other 

activities were carried out at or from the site in addition to raw material procurement. Ten 

cores were obtained from the site. The characteristics of these cores shed light on the nature 

of knapping behaviour carried out at this locality. All .were made on quartzite, 60.0% were 

on the bipolar-percussion reduction threshold while the remainder were bipolar. Bipolar 

cores were smaller (Figure 10.3) and subsequently had fewer negative flake scars than cores 

on the bipolar-percussion reduction threshold, suggesting that the former were nearing 

exhaustion. This data is consistent with the efficient use of raw materials. Such behaviour 

is interesting given that the site was described as a quarry, and perhaps is best explained in 

terms of distances to alternative raw material sources. If other sources were located 
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substantial distances from Site L, then efficient use of the existing source is not unexpected, 

particularly if access to other sources was limited. 

The majority of complete flakes were secondary flakes (74.4%) with surprisingly 

few primary flakes (12.1%) given that the site was a quarry. The remainder were tertiary 

flakes, indicating that the latter stages of reduction were also carried out at the site. The 

frequency of cortical platforms (32.5%) is not inconsistent with this interpretation. 

10.5.4. Settlement as reflected at Site L 

While the Site L data does not support the prediction regarding raw material 

richness on inland plains sites, it does provide support for the prediction concerning 

rationing behaviour. 

The stone artefact assemblage from Site L is more characteristic of a resource 

procurement site associated with a type 2 mobility pattern than a base camp, exhibiting a 

low raw material richness (n=3), low frequency of formal tool types (1.9%), low range of 

formal tool types (n=2), lack of grindstones and lower frequency of bipolar cores than other 

core types. The high frequency of retouched items (23.3%) is surprising but may result 

from gearing up with multi-purpose items ready for future needs should the oppportunity 

arise. Alternatively the high frequency of retouch and nature of cores may reflect 

conservative use of available raw materials. 

10.6. SiteG 

Sites K and L above are examples of SLD type sites used as resource procurement 

sites associated with a type 2 mobility pattern consistent with the models developed in 

Chapters 5 and 7. As an example of a MLD type site, data from Site G is presented for 

comparative purposes. On the basis of the land use strategies described at the end of 

Chapter 7, occupation of Site G should be associated primarily with a type I mobility 

pattern. 

10.6.1. Site description 

Site G was an extensive quarry situated on flat cracking clays of the alluvial plains. 

Numerous quartzite cobbles and blocks were exposed on the surface of the site and had been 

exploited as a raw material source (Mitchell 1990, Veth 1991:49). According to Veth 

(1991:49) the "gibber" graded into basalt in some parts of the site but did not appear to 

have been quarried. The site was subject to wash erosion to a maximum depth of 10cm and 
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had also been partly destroyed by construction of the Victoria Highway (Mitchell 1990, 

Veth 1991:49). The area of the site was recorded by Thorley and Warren (1991) as 

700,000m2  with an average artefact density of 0.007/rn2. Mitchell (1990) also recorded the 

mean artefact density at this site as less than 1.0/rn2  but noted that densities ranged from a 

minimum of 0.1/m2  up to 5.0/rn2. A collection of 160 artefacts was made in 1991 (Veth 

1991). 

10.6.2. Impact of post-depositional processes 

In terms of abrasion, only a relatively small proportion of artefacts appeared slightly 

rolled (11.2%), and none appeared to have been orientated with their long axis 

perpendicular to the ground surface, suggesting that this assemblage was largely in situ and 

subject to minimal fluvial disturbance. Therefore the frequency of edge-damage (63.7%) is 

argued to result mainly from cultural rather than natural disturbance processes. 

10.6.3. Assemblage composition 

The assemblage was almost entirely composed of quartzite (97.5%) with small 

numbers of basalt and fine-grained sedimentary artefacts present (Table 10.1) which is 

consistent with distance to raw material sources and the abundance and availability of these 

raw materials on the inland plains generally. Quartzite artefacts were not only larger than 

fine-grained sedimentary rock and basalt artefacts, but also exhibited greater variability in 

weight (Table 10.7). 

In light of the large flaked stone artefact weights and description of the site as a 

quarry, the frequency of overhang removal is somewhat higher than might have been 

expected with 62.7% of the 59 complete flakes exhibiting overhang removal. In contrast the 

low incidence of focalised platforms (6.7%) is consistent with both artefact size and nature 

of the site. Despite the recording of the site as a quarry, 9.3% of the collected artefacts 

displayed retouch, and only 10.0% of the assemblage comprised cores. Of the 16 cores 

collected 11 were on the bipolar-percussion reduction threshold (68.7%) with 2 percussion 

cores and 3 bipolar cores also present. Not surprisingly bipolar cores were smaller than 

either the percussion cores or those on the threshold of bipolar and percussion reduction 

(Figure 10.4). Collectively this data suggests that there was limited rationing of raw 

materials at Site G. 

Of the complete flakes the majority were secondary flakes (72.8%) with similar 

proportions of primary (11.8%) and tertiary flakes present (15.2%). The presence of flakes 
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from all stages of reduction is more consistent with the use of the site whereby cores and 

flakes were prepared for further transport and use elsewhere, rather than a simple quarry. 

10.6.4. Settlement as reflected at Site G 

The prediction regarding raw material richness is not supported by the data from 

Site G which had only three different raw materials. The available evidence for rationing 

provides limited support for the prediction that this behaviour is characteristic of inland 

plains sites. 

The stone artefact assemblage from this site is generally more consistent with use of 

the site as a resource procurement site, in this instance a quarry, associated with a type 2 

mobility pattern than as a base camp associated with a type 1 mobility pattern. The 

assemblage does not contain grindstones, has a low raw material richness (n=3), low 

frequency of formal tools (1.2%), low range of formal tool types (n2), low-moderate 

frequency of retouched items (9.3%) and lower frequency of bipolar cores (18.7%) than 

other cores. 

10.7. Delamere 3 

According to the model of inland plains settlement, Delamere 3 represents the wet 

season focus by hunter-gatherers on areas of high ground such as rock outcrops and as such 

is likely to result primarily from seasonal residential occupation associated with a low type 1 

mobility pattern. Data from Delamere 3 is presented below in order to test predictions 

regarding faunal and stone artefact assemblages on the inland plains, and in order to 

examine the types of mobility patterns associated with the use of rock shelters located in this 

zone. 

10.7.1. Site description 

Located on Delamere Station (Figures 10.1 - 10.2), Delamere 3 was the largest of 

three major shelters located around the base of a sandstone residual which outcrops on the 

grassy plains. The other shelters at this residual were Yiwarlarlay 1 and Site 2 (Figure 

10.5). According to Chaloupka (1979) the residual was a 14m high "stack", one of a 

number of sandstone residuals found on the grassy plains situated on the edge of the savanna 

woodland. The nearest water source appears to be an ephemeral creek. Art was found in a 

number of the shelters around the base of the sandstone residual. These sites are known in 

the literature as the "Lightning Brothers" sites (e.g. David etal. 1995; Walsh 1988), and are 

renown for their rich array of art including paintings of mammal and reptile quadrupeds, 
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anthropomorphs and snake-like creatures, and engravings in the form of linear abraded 

grooves and paired pecked macropod tracks (McNiven et al. 1992:69). 

10.7.2. Excavation technique 

The site was excavated in 1989 as part of the Lightning Brothers research project 

directed by J. Flood (Table 3.1, Chapter 3). A 2m x 2m square area was excavated in the 

central part of the shelter. This area was divided into 16 50cm x 50cm grid units designated 

by an alpha-numeric system. The central four grid units represented the main im x im 

excavation square which was dug to a depth of 97cm below the surface. Single bucket spits 

within stratigraphic units were excavated; the material was then passed through 3mm mesh 

sieves before being bagged (McNiven et al. 1992:70). 

10.7.3. Stratigraphy 

The stratigraphy has been described in detail by McNiven et al. (1992:70) and will 

not be reiterated here. Instead Table 10.8 describes the stratigraphy in detail together with 

Figure 10.6. Briefly the stratigraphy may be described as reddish-grey loose to semi-

consolidated sediment, interspersed with large sandstone blocks overlying bedrock and 

disturbed in areas by termite nests, plant roots and a burrow-like feature (McNiven et al. 

1992:70). Cultural remains were present to a depth of 34cm below the surface and included 

bone, shell, ochre, charcoal, glass and stone artefacts. 

10.7.4. Age of the deposit 

Two dates have been obtained from Square G16 (Table 3.2, Chapter 3). A date of 

38060BP (Wk-1672) was obtained from a depth 8-11cm below the surface and marked a 

dramatic increase in the discard of cultural remains around the boundary of stratigraphic 

layers 2 and 3 (McNiven et al. 1992:70). An AMS date from Spit 12, 27-31cm below the 

surface and above the base of the main stone artefact concentration, returned a modern date. 

McNiven et al. (1992:70) commented that while it was possible that initial occupation of the 

shelter may be recent, it was also possible that modern charcoal from the surface had been 

accidentally incorporated into the sample. They concluded by stating that regardless of the 

date of initial occupation, the upper date illustrates that "...the bulk, if not the entirety, of 

cultural discard within the shelter occurred within the last 400 years" (McNiven et al. 

1992:70). 
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10.7.5. Patterns in artefact deposition 

Figure 10.7 illustrates the distribution of charcoal, ochre, stone artefacts, bone, 

mussel and egg shell for which densities were initially low before they exhibited an overall 

increase towards the surface of the deposit. It was immediately apparent that the bulk of the 

cultural remains were found in the upper 20cm of the deposit. European items were 

restricted to the upper three spits. Within the upper 20cm of deposit further patterns were 

apparent. For example eggshell was limited to the surface spit while most of the ochre was 

found between Spits 3-5. 

10.7.6. Analysis of the faunal assemblage 

Invertebrate remains 

Given that the invertebrate faunal remains consisted primarily of freshwater mussel 

it was felt that further analysis of this material would not reveal any new information 

regarding subsistence. Therefore I focussed my analysis on the vertebrate faunal remains. 

Vertebrate remains 

As Figure 10.7 indicates, the bulk of the bone was recovered from Spits 1 and 4. In 

Square G16 no bone was recovered below Spit 7A which is argued to reflect both 

preservation factors and changes in the intensity and nature of shelter occupation. 

Identification of taxa was hindered by the fragmented nature of the bone and the 

majority of pieces (93.1%, n=486) could not be identified. Of those fragments which were 

identified, mammals dominated the assemblage (86.1%, n=3 1) with four fragments of reptile 

bone and one fragment of bird bone. Mammal remains were identified from the upper five 

spits, while the reptile fragments were noted in Spits 1 and 3. The fragment of bird bone 

was from the uppermost spit. 

Table 10.9. lists the NISP by spit and NISP (sue)  and MNI (site)  for identified taxa 

from Square G16. MNI was determined on jaws and teeth for all taxa except bird where the 

MNI was 1 owing to the presence of the single fragment. The MN! results for the faunal 

assemblage from this square as a whole indicate the presence of one bandicoot (Isoodon 

sp.), one macropod, one rat (Rattus sp.), one murid, one lizard and one bird at the site. 

Given these results it is important to determine as far as possible, the origins of the 

vertebrate faunal assemblage. 
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Origins of the vertebrate fauna! assemblage 

As noted in Chapter 8 and Appendix 10 a number of criteria may be used to 

determine the origins of faunal assemblages including the types of taxa present, bone size 

and fragmentation, burning and types of skeletal elements present. Each is discussed in turn 

below. 

The taxa present suggest mixed origins for the fauna! assemblage. The presence of 

small sized animals such as rodents and lizards are unlikely to result from human 

subsistence activities. In contrast the presence of a macropod and bandicoot are more likely 

to reflect cultural origins although these species are not unknown to inhabit rock shelters 

(Stachan 1991; persona! observations). However no in situ articulated skeletons were 

recovered which might have been the case had these animals died in the shelter. 

An examination of bone size and breakage (fragmentation) was made. All bone 

material was broken apart from one phalange in Spit 4. This data, together with the 

consistently small size (as measured by weight) of fragments (Figure 10.8.) indicates that a 

high level of fragmentation had occurred. Such fragmentation may result from both cultural 

activities and natural processes such as burning, treadage, predatorial action and nature of 

the deposit. 

Given that the vast majority of bone was not burnt (89.2%), it is argued that the 

level of fragmentation does not result primarily from burning. It is possible that the action 

of predators such as dingoes, or raptorial birds such as owls, are responsible for the 

fragmentation. The presence of bird bone, and taxa which raptorial birds such as owls might 

prey upon (i.e. small rodents, lizards), provides support for a non-cultural origin of these 

taxa. However against this notion is the fact that the bird bone has not been specifically 

identified and that apart from one phalange, none of the skeletal elements were intact. The 

range of skeletal elements present in the faunal assemblage includes teeth, jaw fragments, 

longbones, nails, phalanges, ribs and one ulna. Such a limited range of elements is not 

usually characteristic of assemblages that have accumulated as a result of owl activities 

(Chapter 8). On the basis of available data it would appear that raptorial birds had a 

negligible if any, effect on the faunal assemblage at Delamere 3. Given the taxa present 

includes those that dingoes might consume it is possible that the assemblage is the result of 

dingo scavenging. However I did not observe any tooth puncture marks or scarring on the 

faunal material apart from one piece of bone. The types of elements present (i.e. ribs, 
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longbones) in the deposit includes those which would tend to be absent from dingo modified 

assemblages. 

The degree of fragmentation is most likely to result from game processing activities, 

while treadage may be a contributing factor. Further support for a cultural origin of at least 

that part of the assemblage represented by medium-large sized animals, lies in the 

association of the bone with other cultural material, particularly mussel shell and stone 

artefacts throughout the uppermost seven spits. The bone from smaller-sized animals such as 

the rodents and lizards was unbumt which is consistent with a non-cultural origin for these 

taxa. Although the fragments of Isoodon and macropod also were not burnt, I believe this 

reflects the nature of game processing activities i.e. marrow extraction and grinding to form 

a paste. Therefore I conclude that the faunal assemblage at Delamere 3 has mixed origins. 

More specifically I believe that the small sized animals such as rodents and lizards are non-

cultural in origin, in contrast to the medium-large sized animals represented by the 

bandicoot and macropod which are likely to result from human subsistence behaviour. 

The overall lack of faunal remains from Delamere 3 suggests that the majority of 

game processing activities were conducted away from the shelter. Given the recent age for 

the site, I would have expected a substantial amount of faunal remains to have accumulated, 

if the site had been regularly occupied as a base camp. The scarcity of faunal material, even 

from the uppermost spits is consistent with the use of the site by small, mobile groups for 

short periods of time. The presence of both aquatic riverine taxa (mussel shell) and 

terrestrial taxa (macropods, bandicoots) indicates that two types of resources were 

exploited: mobile, dispersed resources from the woodlands and clumped, stationary 

resources from pools and other water sources. These results are consistent with the 

predictions made in Chapter 5. 

10.7.7. Patterns in stone artefact deposition 

Artefacts from two squares were selected for more detailed analysis. Square G16 

because radiocarbon dates were available for this square, and Square H17 which was dug to 

the deepest depth and therefore represented the most complete chronological sequence of all 

the excavated squares. Square G16 yielded a total of 403 stone artefacts while Square H17 

yielded a total of 682 artefacts. Note that because it was not possible to calculate artefact 

discard rates owing to the absence of a detailed chronology, artefact densities are used as an 

alternative measure of occupation intensity. 
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Table 10.10. indicates that while artefact densities increased towards the surface of 

the deposit, artefact size (as measured by weight) varied but remained small (x = 0.2g). 

Artefacts in the lower part of the deposit were generally slightly smaller than those in the 

upper part of the deposit but the difference does not appear to be significant. 

While quartzite dominated the assemblage throughout the deposit, raw material 

richness increased in the upper part of the deposit (Table 10.11). In the lower part of the 

deposit quartzite, chert and chalcedony were present in small quantities. In the upper part of 

the deposit dolerite, fine-grained sedimentary rock, glass and quartz were added to the suite 

of raw materials that were utilised. The dominant raw materials throughout the deposit are 

quartzite, chert and chalcedony. This pattern is consistent with distance to source 

considerations as sources of these raw materials are closer to the shelter than others such as 

dolerite. The later addition of raw materials such as dolerite which were not available in the 

area, is consistent with an expansion of territorial range and for trade activities. 

Quartzite artefacts were generally larger than those made on other raw materials. 

Chert artefacts were next largest followed by dolerite and glass artefacts. The remaining 

artefacts made on chalcedony, fine-grained sedimentary rock and quartz were similar in 

weight (Table 10.12). The mean weight of artefacts according to raw material category does 

not simply reflect rationing behaviour resulting from distance to source considerations 

alone. This is evident in the apparent lack of other evidence for rationing behaviour. For 

example overhang removal was extremely rare; it was observed on only four artefacts. 

Furthermore only a very small percentage of the assemblage (i.e. less than 1%) consisted of 

retouched artefacts. 

Throughout the shelter it appears that generally only the final reduction stages took 

place, in particular artefact maintenance such as trimming. This is evident by the absence of 

cores and primary flakes and an overwhelming predominance of small, tertiary flakes. 

Similar patterns were also evident in the assemblage from Square H17. 

Changes in artefact densities 

It was noted above that overall artefact densities increased towards the surface of 

the deposit, and peaked in Spit 1. The second highest artefact density occurred in Spit 3. 

The increase in densities may have resulted from artefact breakage, more intensive core 

reduction, and /or more intensive use of the shelter. 
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It was possible that the increase in densities resulted from an increase in the 

frequency of broken flakes. While the frequency of flake breakage was higher in the lower 

part of the deposit, the small sample sizes precluded accepting this patterning at face value. 

When the frequency of flake breakage was examined in the upper part of the deposit, the 

higher frequencies of breakage do not always coincide with higher artefact densities. For 

example 73.1% of artefacts were broken in Spit 2, yet the artefact density in this spit was 

lower than that for Spit 1 or 3 where only 5 5.9% and 66.3% of artefacts were broken 

respectively. It appears that the frequency of flake breakage was not the main factor 

responsible for the changing artefact densities. 

No cores or primary flakes were recovered from Square G 16 and only 3 secondary 

flakes were present. Therefore it is argued that more intensive core reduction was not 

responsible for the changing artefact densities. 

More intensive use of the shelter may be reflected in changes in the frequency of 

firing, amount of treadage, frequency of artefact use and amount of food remains present in 

the deposit. Changes in the frequency of firing may be evident in changes in the amount of 

charcoal and amount of stone subject to heating present within the deposit. As Figure 10.7 

indicated, charcoal was present in greatest quantities in Spits 1 and 4. While the large 

quantity of charcoal in Spit I was consistent with the high stone artefact densities at this 

time, the large amount of charcoal in Spit 4 was not accompanied by a high artefact density. 

A total of four artefacts showed signs of heating and of these three were from the upper 

three spits. 

The percentage of transversely broken flakes was generally high throughout the 

deposit, ranging from 50-100% except in Spit 4. Aside from the lower two spits where only 

two broken flakes were recovered (both exhibiting transverse snaps) the highest frequency 

of transverse breaks occurred in the surface spit (70.2%). 

As Figure 10.7 illustrated, the bulk of the mussel shell occurred in Spits 1, 4 and 5, 

and the bulk of the vertebrate faunal remains in Spits 1 and 4. Although the high rate of 

deposition of faunal remains in Spit 1 is consistent with the high stone artefact density at 

this time, this is not the case in Spits 4 and 5. 

Overall the change in stone artefact densities is best explained by more intensive use 

of the shelter during the time when the upper part of the deposit was formed. However I 
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suggest that it was not solely more intensive use of the shelter which was responsible for the 

increase stone artefact densities. Additionally there may have been a shift in the way in 

which the shelter was used. For example in the uppermost spit densities for charcoal, stone 

artefacts and faunal remains are all high and ochre low, while in Spits 3-5 faunal remains 

and ochre densities are high and stone artefact densities low. McNiven etal. (1992:7 1) have 

suggested that the majority of the paintings in the shelter are a contact phenomenon given 

their fresh appearance and content, data which also suggests there was a shift in the way the 

shelter was used. Overall it is apparent that there was an increase in the use of the shelter 

around 400 years ago. 

Changes in artefact patterning have been examined at a fairly fine-grained level in 

order to determine the nature of any changes that may have occurred during the contact 

period. However given the sandy nature of parts of the deposit it is possible that there has 

been some blurring and mixing of material from different occupation events. Therefore the 

patterns identified here are best viewed as hypotheses against which data from other sites in 

the region may be tested. 

10.7.8. Settlement as reflected at Delamere 3 

The faunal remains are consistent with the prediction made in Chapter 5 in that both 

terrestrial and aquatic fauna are present. The prediction regarding raw material richness at 

inland plains sites is supported by the assemblage from the upper part of the deposit but not 

by the low level of raw material richness in the lower part of the deposit pre-dating about 

400 years BP. The prediction that stone artefact assemblages will display characteristic 

attributes of rationing activity is not supported by the Delamere 3 data in which there is little 

evidence for such behaviour. 

Throughout the deposit it appears that the main stone working activity was the final 

reduction stage, specifically retouching and maintenance, and that the majority of game 

processing activities were conducted away from the shelter. This information together with 

the low incidence of retouched items, formal tool types and scarcity of cores, is consistent 

with use of the site associated with a type 2 mobility pattern i.e. brief visits by highly mobile 

groups undertaking resource procurement activities. This patterning is particularly strong 

prior to 400 years ago. During the last 400 years, changes in densities of faunal remains, 

ochre, charcoal and stone artefacts suggests there was a shift in the way the shelter was 

used. For example in the uppermost spit which includes the contact period, relatively high 

densities of stone artefacts, charcoal, and faunal remains is consistent with use of the site as 
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a base camp associated with a type 1 mobility pattern. The increase in raw material 

diversity during the last 400 years is consistent with expanded territorial range and/or trade 

activities. 

10.8. Yiwarlarlay 1 

Data relevant to testing the predictions about the naturéThf inland plains faunal and 

stone artefact assemblages is presented below for Yiwarlarlay 1. According to the model 

developed in Chapter 5 this site represents a seasonal shift by hunter-gatherers to focus on 

areas of high ground within the inland plains and is likely to be a base camp associated with 

a low type 1 mobility pattern. 

10.8.1. Site description 

Yiwarlarlay 1 is located in the same sandstone rock outcrop as Delamere 3 (Figure 

10.5) and was excavated in 1989 as part of the Lightning Brothers Project. Bone, shell, 

ochre, stone artefacts and items of European origin were recovered from the excavations 

(David et al. 1991:375, 380). Towards the southern end of the shelter a human burial was 

found and according to David et al. (1991:377) it is likely to have been deposited during the 

post-contact period. The dates obtained from Yiwarlarlay 1 were described in Table 3.2 and 

indicate that initial occupation of the shelter occurred sometime prior to 444±87 years BP. 

Initial occupation of the shelter was characterised by low deposition rates for all 

cultural materials until European contact when the discard of stone artefacts (Figure 10.9), 

charcoal, bone and mussel shell increased dramatically. Ochre fragments also began to 

appear at this time (David et al. 1990c:81). However David et al. 's (1990c:81) Table 1 

indicates that items of European origin do not appear in the deposit until permanent 

European settlement of the region in the mid-late 1880s - early 1900s. According to David 

et al. 1991:377) painting activity at the site also did not begin until European contact. 

Underlying these paintings are numerous engravings most of which are highly patinated 

which David et al. (1991:377) believe are likely to be of considerable antiquity. They 

speculate that the engravings were made before the site was used as a campsite (David et al. 

1991:377). 

10.8.2. Faunal assemblage composition 

The faunal remains recovered from the site included bone and shell. The shell 

includes both eggshell and fresh water mussel shell (David et al. 1990c, David et al. 1991). 

To date an analysis of the vertebrate faunal material has not been carried out. Thus our 
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current knowledge of the faunal assemblage indicates only that both terrestrial and aquatic 

fauna may have been exploited. Beyond this it is not possible to describe the economy of 

the people who occupied the site. However it appears that overall little bone and shell was 

deposited Yiwarlarlay 1, suggesting that the majority of subsistence processing activities 

were carried out away from the shelter. 

10.8.3. Stone artefact assemblage composition 

A preliminary analysis of the stone artefact material was commenced by Dr Peter 

Hiscock in 1989. Although not complete, the analysis indicated that the stone material 

above and below the sterile band in Square E20 was markedly different. While sample sizes 

below the sterile band were problematic, the proportions of raw materials changed. Below 

the sterile band, the average percentage of chert in the assemblage was 71% compared with 

only 10% above the sterile band. Other changes included the appearance of glass and points 

for the first time above the sterile band (letter, Hiscock to Bruno David and Ian McNiven 

dated 14/11/89). The timing of the sterile band marks the transition between post- and pre-

contact periods. It is therefore likely that these changes were related to changes in land use 

which in turn were associated with the arrival of Europeans in the area. 

10.8.4. Settlement as reflected at Yiwarlarlay 1 

On the basis of available data from Yiwarlarlay 1 it was not possible to test either of 

the faunal predictions or the prediction regarding rationing behaviour. Hiscock identified 

only three different raw materials throughout the deposit, which does not support the 

prediction of high raw material richness for inland plains sites. 

Initial occupation prior to about 450 years ago was characterised by low deposition 

rates of cultural material. After this time occupation intensity increased markedly in the 

post-contact period. It would appear that the way in which the shelter was used changed 

over time from primarily an art site associated with a type 2 mobility pattern, to a base camp 

associated with a type 1 mobility pattern, and from a site which saw little use to one that was 

heavily occupied during the post-contact period. I believe that such changes reflect 

changing land use strategies. Changes in proportions of different raw materials in the pre-

and post-contact periods support this notion. 

10.9. Ingaladdi 

According to the model developed in Chapter 5 Ingaladdi results from a seasonal 

shift by groups to areas of high ground on the inland plains as was a base camp associated 
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with a low type 1 mobility pattern. Data relevant to examining land use strategies and the 

predictions made in Chapter 5 is presented below. 

10.9.1. Site description 

Located about 110km southwest of Katherine, Ingaladdi (Figure 10.2) was situated 

in a sandstone outlier, approximately 1.7km northeast of Ingaladdi waterhole. The 

waterhole was over 2.5km long and provided a permanent source of water (Cundy 1990:86, 

87). The sandstone outlier in which the site was found was one of many in the area which 

contained stone artefacts and art. The site consisted of an area 20m wide and lOm deep 

bounded by vertical walls between 9 - 12m high on the northern, western and eastern sides. 

While the walls provided good shade during the day, the overhang at the rear of the shelter 

was small and provided little protection from the rain (Cundy 1990:88, 89). Stone artefacts, 

ochre and charcoal were among the material recovered by Mulvaney's 1963 and 1966 

excavations. As described in Table 3.2 a number of dates were obtained from Ingaladdi 

which generally indicate that initial occupation commenced prior to about 7,000 years ago 

and continued up to the contact period. 

10.9.2. Stone artefact assemblage composition 

Figure 10.10 indicates that overall there was a decrease in mean artefact weight over 

time from the lower to the upper part of the deposit. Note that Cundy (1990) does not 

present discard rates and it was not possible to calculate these on the basis of the data 

provided by Cundy (1990). Artefact densities also varied throughout the deposit with two 

main peaks, one in the lower part of the deposit in Spits 16/17 (120-131cm below the 

surface) and one in the upper part of the deposit in Spits 6/7 (45-55cm below the surface) 

(Figure 10.10) (Cundy 1990:99). These temporal changes in artefact density were 

interpreted by Cundy (1990:107) as reflecting more intensive use of Ingaladdi waterhole and 

surrounding environment during periods of increased aridity in the mid-late Holocene. 

Similarly changing patterns of artefact discard and curation (Cundy 1990:107), particularly 

in the varying degrees of reduction of local (quartzite) and non-local (chert) raw materials 

(Cundy 1990: Chapter 6) were linked to variation in the intensity with which resources near 

the site and surrounding area were exploited. 

10.9.3. Settlement as reflected at Ingaladdi 

As no data was available regarding the nature of faunal remains at Ingaladdi if any, 

it was not possible to test the predictions concerning this aspect of settlement. On the basis 

of the data provided by Cundy (1990) the Ingaladdi assemblage appears to have been 

244 



characterised by low raw material richness which does not the support the prediction made 

about raw material richness at sites on the inland plains. Throughout the deposit the level 

of rationing behaviour is variable, providing some support for this aspect of the model of 

inland plains settlement developed in Chapter 5. 

Relatively low artefact densities around 3-4,000 years ago and post-dating 1,600 

years BP correlates with periods of wetter conditions. In contrast higher artefact densities 

between these dates and after 5,000 years BP suggested the shelter was used more 

intensively during periods of increased aridity because a permanent source of water 

remained nearby (Cundy 1990:107). According to data provided by Cundy (1990:319-320) 

occupation of the shelter was associated with both type I and 2 mobility patterns. 

10.10. Mennge-ya 

Faunal and stone artefact data is presented below in order to test the predictions 

regarding the nature of these assemblages at sites on the inland plains. The kinds of 

mobility patterns associated with occupation of the site are compared to the model of inland 

plains settlement developed in Chapter 5. 

10.10.1. Site description 

Located approximately 150km southwest from Katherine (Figure 10.2) on Innesvale 

Station, Mennge-ya was excavated in 1989 as part of the Lightning Brothers project (David 

et al. 1994:246). The site consisted of a large rock shelter (Figure 10.11) located in a 

sandstone cliffline which formed one side of a small incised creek line, Jalibang Creek. At 

the rear of the shelter was a large fissure in the roof that permitted water and light to enter 

the shelter from the ridge above. The shelter floor consisted of a flat rubbly-rock strewn 

sandy area at the front of the shelter under the overhang, and an area of sloping rock fall 

with large boulders at the rear of the shelter beneath the fissure. Flaked stone artefacts were 

observed on the surface of the shelter under the overhang and a dozen painted figures 

adorned the shelter walls. Numerous engraved figures occurred on the large sloping 

boulders at the back of the shelter (Attenbrow et al. 1995:106). The site lies about lOm 

above Jalibang Creek, which was seasonal in nature (Attenbrow et al. 1995:106). The creek 

bed contained high quality ochre pebbles and sandstone and quartzite blocks (David et al. 

1992:6 1). Along the cliff lines on both sides of the creek were rockshelters which contained 

engravings, paintings and stone artefacts. The surrounding landscape was characterised by 

sandy plains dotted with extensive sandstone outcrops (Attenbrow et al. 1995:106). 
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10.10.2. Excavation technique 

A 150m x 100cm relatively rock free area was divided into 50cm x 50cm squares 

and labelled alpha-numerically. This area was excavated to bedrock while the loose sandy 

surface deposit in three adjacent squares was also excavated in order to prevent these 

sediments falling into the main excavation pit (Attenbrow etal. 1995:107). 

According to Attenbrow et al. (1995:107) the deposit was removed in spits 

averaging 3-5cm thick, within stratigraphic units. The location of artefacts greater than 2cm 

in size, large pieces or concentrations of charcoal and other cultural material observed while 

excavating, were plotted three-dimensionally and individually numbered and bagged. The 

remaining excavated material was weighed and passed through 9mm and 3mm mesh sieves. 

All materials retained in the sieves except for unmodified sandstone fragments were kept for 

analysis. Flotation methods were used to obtain additional charcoal in some basal spits 

(Attenbrow et al. 1995:107). 

10.10.3. Stratigraphy 

The stratigraphy of the site has been described in detail by Attenbrow et al. (1995) 

so only a brief summary is provided here (Table 10.13). Generally the deposit consisted of 

decomposing sandstone bedrock overlaid by dark reddish brown sediments (Figure 10.12). 

Cultural material recovered included stone artefacts, shell, bone, ochre, seeds and European 

materials including glass, and a thin leather strip. The majority of cultural material was 

found in the dark reddish-brown sediments (Attenbrow et al. 1995:108-111). 

10.10.4. Age of the deposit 

As described in Table 3.2, three dates are available for Mennge-ya. Two of these 

dates were conventional dates (Wk-1822 and Wk-1823) on charcoal samples and bracket the 

period of highest artefact densities. The third sample, NZA 1624 was an AMS date on a 

charcoal sample which weighed less than Ig and was collected from the sieves on-site. This 

sample came from Spit 18, which was the lowest spit that contained cultural material, in this 

case a single stone artefact (Attenbrow et al. 1995:110). 

On the basis of these results it appeared that in Layer 3A there was a period of very 

rapid sediment accumulation, an interpretation which Attenbrow et al. (1995:110) felt was 

inconsistent with the nature of the deposit and the cultural materials in this layer. This, 

together with the small size of the charcoal sample, led Attenbrow et al. (1995) to seek 

alternative hypotheses to explain the younger than expected age of NZA1624. They 
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suggested that the sample may be a contaminant that fell from a higher level of the section 

during excavation, or that post-depositional processes may have resulted in the preferential 

movement of smaller particles of charcoal down through the profile (Attenbrow et al. 

1995:110-111). At present this issue has yet to be resolved. 

10.10.5. Patterns in artefact deposition 

In the preliminary analysis undertaken by Attenbrow et al. (1995) spits were 

combined into "analytical levels". For the sake of consistency I have used the same 

analytical levels together with spits for those cases where a finer level of resolution was 

useful. Owing to problematic dates for the lower part of the deposit, and for the sake of 

consistency, I have used densities rather than discard rafes of cultural material (following 

Attenbrow et al. 1995) as a measure of the intensity of site use. 

Faunal remains were confined to the upper three analytical levels. Ochre was found 

in all analytical levels except 4/5 and 6, with the majority of pieces located in the upper 

three analytical levels. Artefact densities were initially low then peaked in levels 3 and 4 

before they declined in the upper two levels (Attenbrow et al. 1995:111, 115). Overall it 

appears that initially there was low intensity use of the shelter, followed by a period of more 

intensive use, and finally a decrease in shelter use in the upper levels. This possibility is 

investigated below. 

10.10.6. Analysis of the faunal assemblage 

As the shell consisted almost entirely of fragmented freshwater mussel, detailed 

analysis of this material was not undertaken as it was felt that this would not generate any 

new information regarding subsistence. An analysis of vertebrate faunal remains from 

Square E5 was undertaken in an attempt to characterise the nature of subsistence strategies 

operating in the area. 

Vertebrate faunal remains 

The faunal material was highly fragmented, very friable and had a weathered 

appearance. As a result taxa identification, even at a broad level (i.e. mammal, reptile, bird) 

was difficult. Bone was restricted to the upper five spits in Square ES, particularly the 

surface spit, which most likely results from preservation factors. Owing to the nature of the 

material and small sample size (N1SPs jte  = 56, total weight = 0.2g) little temporal patterning 

was apparent. Therefore I shall discuss the vertebrate faunal assemblage in its entirety. 
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I argue that most, if not all, of the vertebrate faunal assemblage is non-cultural in 

origin. Two factors point to a non-cultural origin: the !ack of burnt bone (NlSPsite  = 6, 

weight = <0.1 g) and the taxa present. Initial analysis of the material by Attenbrow indicated 

that the majority of bone (NISP = 40) from this square was Scincidae (Skink lizard). The 

fact that it was fresh, unburnt and partially articulated, suggests that the animal had died in 

situ. One echidna (Tachyglossus acueata) spine had also been identified from Spit 1. Given 

the absence of other bones from this species I argue that the presence of the spine is likely to 

have been fortuitous and may have been shed by the animal. Apart from three other pieces 

of mammal bone, the rest of the vertebrate faunal assemblage from Square E5 was 

unidentifiable. It should be noted that Attenbrow identified two fragments of macropod 

tooth from Spit 2 of this square, however this material could not be located upon arrival of 

the material in Darwin. The origins of the macropod tooth fragments are unknown. 

Generally the vertebrate faunal assemblage from this site sheds little light on the nature of 

subsistence strategies in the area other than to suggest that the majority of game processing 

activities were conducted away from the shelter. 

10.10.7. Patterns in stone artefact deposition 

The vast majority of artefacts recovered from Square E5 were fresh although a few 

lightly patinated artefacts were also observed, primarily in the surface and basal analytical 

levels (Spits 1, 14 and 16). The degree of weathering may be able to shed light on the 

apparently young age of NZA1624. If the accumulation of layer 3A was very rapid as the 

dates suggest then I would expect very few, if any, patinated artefacts from this part of the 

deposit. To this end the frequency of fresh and patinated artefacts was examined spit by spit 

and as illustrated in Figure 10.13 it is apparent that this is not the case. This suggests that 

the date returned on sample NZA 1624 was not associated with material from this layer and 

supports the suggestion made by Attenbrow et al. (1995) that the NZA sample was not in 

situ. 

Attenbrow et al. (1995:115) noted for the site as a whole that artefact size declined 

in the upper layers (Figure 10.14, Table 10.14), while the frequency of artefact discard 

increased from level 5 to 3 and then declined slightly in level I. They also noted changes in 

raw materials and the frequency of points (Attenbrow et al. 1995). Attenbrow et al. 

(1995: 117) suggested several possible explanations for these changes including raw material 

procurement and use, and changes in stone artefact technology which may have been 

associated with group size and mobility, but did not demonstrate which of these was the key 

factor. 
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In this section I attempt to determine which of these processes was the key factor 

using a detailed analysis of artefact data from Square E5. As noted in Chapter 8 a number 

of mechanisms may be responsible for the change in artefact size including post-

depositional processes such as flake breakage, vertical movement through the deposit, 

weathering of artefacts or cultural processes such as technological change or change in the 

function of the shelter. Changes in artefact densities may arise from changes in the 

frequency of artefact breakage, more intensive core reduction or more intensive use of the 

shelter. The latter may be evident in the frequency of fire usage, amount of trampling, 

frequency of artefact use and amount of food debris present in the shelter. 

Changes in artefact size and densities 

Increased flake breakage in the upper layers may have resulted in smaller artefact 

sizes. Although the frequency of flake breakage increased from the lower levels to 

analytical level 3 and then declined through to the surface levels, overall the frequency of 

flake breakage remained high throughout the deposit, ranging from 65.7% in analytical level 

I to a maximum of 75.8% in analytical level 3. While the frequency of flake breakage in 

analytical levels 1 and 5 is very similar (65.7% and 67.4% of assemblage respectively), the 

same cannot be said of artefact sizes. It would appear therefore that changes in the frequency 

of flake breakage were not responsible for the change in artefact size. 

While the frequency of breakage was greatest in the middle of the deposit (level 3) 

which is consistent with the high artefact densities (Figure 10.15), the frequency of breakage 

is very similar in levels 1 and 5 yet the artefact densities are markedly different. Therefore 

while flake breakage may be a contributing factor, it is not the sole factor responsible for 

changing artefact densities. As the frequency of transversely snapped flakes exhibits a 

similar pattern throughout the deposit, a similar argument applies to the amount of trampling 

that may have occurred in the shelter. It also does not explain all the changes in artefact 

densities. 

Figure 10.13 indicated that frequency of patination is greatest in the lower part of 

the deposit (analytical level 5) and in the surface layer. It therefore seems unlikely that 

different rates of weathering have resulted in a marked change in artefact size at Mennge-ya. 

Preferential downward movement of smaller artefacts is unlikely to be responsible for the 

change in artefact sizes because artefacts become increasingly larger with depth. 
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The change in artefact size may result from technological changes related to heating, 

knapping technology, raw material selection and nature of reduction. Each is examined 

below. 

Few artefacts displayed evidence of thermal alteration (n12), the majority being 

located in analytical level 4. Owing to their small number it is unlikely that they are 

significantly impacting on artefact size. However the change in artefact densities may have 

resulted from changes in occupation intensity of the shelter. One measure of this is the use 

of fire. As the frequency of stone subject to thermal alteration was very low throughout the 

deposit, charcoal deposition was examined as a means of investigating fire usage. Charcoal 

was concentrated in Spits 1-6A, corresponding to analytical levels 1-2, and the upper part of 

level 3, which is consistent with an increase in the intensity of site use in the upper part of 

the deposit. 

Raw material selection may have played a role in changing artefact sizes but this 

seems unlikely as quartzite was the dominant raw material throughout the deposit (Table 

10.15) and also exhibits changes in artefact sizes. The small numbers of raw materials such 

as quartz, sandstone and volcanic materials that are introduced in the upper parts of the 

deposit, are unlikely to be significantly impacting on artefact sizes. Generally for all levels 

the main raw materials present were those found closest to the shelter in greatest abundance. 

However raw material richness was greatest in levels 2 and 5 which may indicate an 

expansion of territorial range and/or trade activities at this time. For example the presence 

of non-local raw materials in level 5 such as tuff,  suggests a greater territorial range at this 

time, than say, level I which contains only three raw materials, all being types found 

relatively close to the shelter. 

The nature of reduction may be examined by comparing the frequencies of 

decortification flakes, core rotation, shattered platforms, non-feathered terminations, 

focalised platforms, overhang removal and platform thickness. Throughout the deposit the 

majority of flakes were tertiary flakes; only one primary flake from analytical level 2 was 

observed in Square E5. A few secondary flakes were present throughout the deposit (Figure 

10.16). This data indicates that primarily the latter stages of reduction were carried out at 

the shelter. Cortical platforms occurred in greatest frequency in analytical levels 1(15.1%) 

and 5 (8.7%), consistent with the presence of secondary flakes in the former and cores in the 

latter. 
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A change in the intensity of core reduction may explain the changes in artefact size. 

Eight cores were recovered from Square E5, all restricted to the middle and lower layers of 

the deposit (levels 3-5). Of these cores the majority (62.5%) were bipolar and the remainder 

were on the bipolar-percussion reduction threshold. No significant change in the frequency 

of these core types or intensity of core reduction was apparent within these levels. Most 

(62.5%) of the cores were made on quartzite, although chert and fine-grained sedimentary 

cores were also present. The presence of cores in the middle and lower part of the deposit 

indicates that some on-site early reduction occurred whereas their absence from the upper 

part of the deposit suggests these tasks were conducted off-site at this time. For this reason 

more intensive core reduction alone is unlikely to explain changes in artefact densities 

throughout the deposit. For example artefact densities in level 5 which contains cores, are 

lower than those in level 1 which contained no cores. 

Changes in the frequency of shattered versus non-shattered platforms and feather 

versus non-feather terminations may indicate that there were changes in the amount of 

applied force used in knapping. However overall there was little difference in the frequency 

of shattered platforms (Table 10.16) and non-feather terminations between analytical levels 

I and 5 (Table 10.17). Therefore the change in artefact size is unlikely to have resulted 

from a change in the amount of applied force used in knapping. 

The frequency of overhang removal, focalised platforms, and platform thickness 

provides information regarding the location of applied force. Results of chi-square tests 

indicate that there were no significant changes in the frequency of overhang removal or 

focalised platforms (Tables 10.18 -10.19). However platform thickness was greater in the 

lower two levels than the upper 3 levels and therefore the larger artefact sizes in the lower 

two levels may have resulted from imprecise blows (i.e. thicker platforms) located far from 

the edge of the core at this time. 

On the basis of the data presented above it appears that the decline in artefact sizes 

in the upper parts of the deposit primarily results from a shift in the kinds of reduction 

stages conducted in the shelter. Specifically a shift from earlier stages in the lower part of 

the deposit to latter stages in the upper part of the deposit. 

As noted above changes in artefact densities may result from a change in the 

frequency of artefact use. This may be investigated by comparing the frequency of edge-

damage and retouch. The frequency of edge-damage is greater in the upper 3 levels than the 

251 



lower two levels which is consistent with greater use in these upper levels. However edge 

damage is greatest in the surface level, rather than level 3 which would have been the case 

had edge damage been solely responsible for changing artefact use and in turn, intensity of 

shelter occupation. For Square ES the frequency of retouched items was low, less than 1% 

of the assemblage at any time and such items were restricted to levels 2, 3 and 5. On the 

basis of this data is appears that the frequency of retouch is not responsible for changing 

artefact densities. 

Faunal remains were restricted to the upper 3 levels, which is consistent with greater 

use of the shelter at this time than in the lower levels. Alternatively it is possible that the 

absence of faunal remains below this point is the result of preservation factors. However the 

majority of ochre was also found in the upper three levels which supports the interpretation 

that the increase in artefact densities in the upper levels results from increasing intensity of 

site use. 

10.10.8. Settlement as reflected at Mennge-ya 

The nature of the faunal material shed little light on the nature of subsistence and 

precluded testing the predictions concerning faunal assemblages on the inland plains. The 

prediction that sites in this zone would exhibit a high level of raw material richness is 

supported by the stone artefact assemblage in the upper part of the deposit (i.e. Spits 1-5, 

analytical ievels 1-2) and mid-lower part of the deposit (i.e. Spits 12-13, upper part of 

analytical level 5) but not in other parts of the deposit. The prediction that rationing 

behaviour would be characteristic of inland plains sites is not supported by the low 

incidence of retouch or overhang removal throughout the deposit. 

Although it is not known when the shelter was initially occupied, radiocarbon dates 

indicate that it was sometime prior to 2000 years ago. After initial occupation the intensity 

of shelter use increased, probably between 1500-2000 years ago, before it declined in the 

last several hundred years. This was reflected in the changing densities for stone artefacts 

and ochre. The increased ochre densities in the upper 3 levels suggest that the intensity of 

activities such as painting was greater in the recent past, particularly between 1,400 - 100 

years BP (Attenbrow etal. 1995:118). It is possible that this reflects a change in the nature 

of shelter use. Support for this notion is apparent in the overall decline in artefact sizes 

from the lower levels to the upper levels of the deposit which is argued to reflect a shift 

from conducting earlier reduction to latter reduction stages of artefact manufacture in the 

shelter. High levels of raw material richness in levels 2 and 5 may indicate periods of 
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expanded territorial range and/or an increase in trade prior to about 2,000 years ago and 

around 400 years BP. 

According to the model developed in Chapter 5 the site would be a seasonally 

occupied base camp associated with a low type I mobility pattern. The archaeological data 

presented above suggests that overall the site was occupied on a short-term basis, probably 

linked with resource procurement activities associated with a type 2 mobility pattern. 

Variation in the degree of type 2 mobility is evident. In levels 5 and 2 the absence of 

grindstones, low frequency of retouched items (0.6% and 0.5% respectively) and formal tool 

types (0.3% and 0% respectively), low range of formal tool types (n=1, n=0 respectively) 

suggests that type 2 mobiliy was high at these times and coincides with the times when 

territorial range may have been expanded and/or when trading activties increased. Despite 

the presence of hammerstones and hearthstones in levels 4 and 1, low-moderate raw material 

richness (n=4, n=3 respectively) and absence of retouched items and formal tool types in 

these levels also suggests that mobility was high at these times. In contrast the presence of 

grindstones, hammerstones and hearthstones, moderate raw material richness (n5), 

frequency of retouched items (0.5%) and formal tool types (0.6%) and moderate range of 

formal tool types (n=4) in level 3 suggests that type 2 mobility was lower at this time and 

that the site may have been occupied for longer periods of time. The coincidence of the 

highest stone artefact densities in this level supports the notion that the site was used more 

intensively at this time. 

10.11. Garnawalal 

According to the model in Chapter 5, Garnawala 1 results from a seasonal focus by 

hunter-gatherers on areas of high ground such as rock outcrops and hills within the inland 

plains. As such the site would be occupied seasonally as a base camp associated with a low 

level of type 1 mobility. It was predicted in Chapter 5 that sites on the inland plains would 

contain both terrestrial and aquatic species with a higher relative abundance of the latter. 

Stone artefact assemblages were predicted to exhibit a high level of raw material richness 

and attributes characteristic of rationing behaviour. Data relevant to testing these 

predictions is presented below. 

10.11.1. Site description 

Garnawala was a large sandstone outcrop located in the vicinity of Mt Hogarth on 

Innesvale Station (Figure 10.2). The outcrop contained numerous overhangs, many of 

which contained rock art and/or cultural deposits. Two sites were excavated in 1990 and 
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1991 as part of the Lightning Brothers Project. These sites were described as camping 

places and were located on opposite sites of the rock outcrop. Both sites were large shelters 

which contained paintings, engravings and grinding hollows (Figure 10.17) (Clarkson 

1994:5-6; David etal. 1995:3,4). 

10.11.2. Excavation technique 

Two areas of the site were excavated, an area inside the shelter dripline was dug in 

1990 and an area outside the dripline was dug in 1991. Four 50 x 50cm squares were 

excavated inside the shelter and a 1.5 x 1.5m area (nine 50 x 50cm squares) was excavated 

outside the shelter. Excavation units proceeded in 10 litre bucket spits following the 

stratigraphy of the deposit. In situ 3D plotting and recording of all cultural materials greater 

than 2cm in size was undertaken, each find being labelled and bagged separately. Volumes 

and weights of each bucket were recorded after which sediments were passed through a 

3mm sieve. Sediment samples were taken from each excavation unit. The inner square was 

dug to a maximum depth of about 60cm below the surface while the outer square was 

excavated to a maximum depth of 2.7m (David etal. 1995:24; unpublished field notes). 

10.11.3. Stratigraphy 

The stratigraphy of both the inner and outer squares has been described in detail 

elsewhere (David et al. 1995), therefore only a brief overview is provided here (Figure 

10.18, Table 10.20). The surface of both squares consisted of loose greyish-red sand that 

contained organic material and artefacts. Underlying this layer inside the shelter was a 

compact grey ashy layer which contained a hearth and artefacts while outside the shelter the 

sediments consisted of a dark brown-black compact ashy layer with artefacts. Layer 3 in 

both squares contained light greyish-brown sand. At the base of this layer in the outside 

square, and extending into Layer 4 was a dense concentration of artefacts. Inside the shelter 

Layer 4 contained sandstone rubble in a sandy matrix while in the outside square it was 

characterised by dark grey sediments. Inside the shelter Layer 5 consisted of fine sand 

overlying bedrock while outside the shelter it consisted of unconsolidated orange sand 

which appeared aeolian in origin. Layer 6 was present only outside the shelter and consisted 

of orange sediments interspersed with sandstone blocks. The base of the excavations were 

covered by sandstone blocks. This layer and Layer S contained very little cultural material. 

10.11.4. Age of the deposit 

As described in Tables 3.2 and 10.20, six dates have been obtained from Garnawala 

1; five from inside the shelter and one from outside the shelter. The dates obtained suggest 
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that initial occupation of Garnawala 1 began shortly before about 5,300 years BP and 

continued up to and during the contact period. 

The NZA1323 and Wk1764 samples were obtained from the same stratigraphic unit 

(Layer 4) suggesting that this layer accumulated very slowly over a period of about 4,000 

years. The NZA1323 and Wk1763 samples bracket the boundary between stratigraphic 

Layers 3 and 4, and indicate that the change in artefact densities at this time dates to about 

900 years BP (David etal. 1994:248). 

Inconsistent with the dates obtained from the lower portion of the deposit inside the 

shelter, is a date of around 1,360 years BP, which I obtained from stratigraphic Layer 2, Spit 

15. This was a small sample and was given extended counting time. A sample from Spit 7 

in the same stratigraphic layer returned a date of c. 160 years BP and it is most likely that the 

Beta 78431 sample was either contaminated or otherwise anomalous. Further dating may 

resolve this issue. 

Note that the single date obtained from outside the shelter was also from Layer 2, 

(Spit 8), which returned a date of around 700 years BP. These dates suggest that 

sedimentation rates differed across the site. 

10.11.5. Patterns in artefact deposition 

As the majority of dates were available from the inner square, my analysis focussed 

on artefacts from Square J23. Owing to uncertainities regarding dating of the site I have 

used densities rather than discard rates to examine changes in occupation intensity. Figure 

10.19 illustrates several patterns of cultural material deposition, which is generally greater in 

the last 900 years than prior to this time. For example ochre and shell deposition was 

greatest in the lower and middle parts of the deposit while bone deposition appears greatest 

in the middle and upper parts of the deposit. In contrast stone artefact deposition was 

largely constant throughout the deposit except in Spits 7 (highest artefact density) and Spits 

16 and 17 (lowest artefact densities). Charcoal deposition is greatest in the middle of the 

deposit. These patterns suggest not only changes in the overall intensity of site use, but 

changes in the way in which the shelter was used which might reflect changing land use 

strategies. These possibilities are investigated below through analyses of the vertebrate 

faunal material and stone artefacts. 
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10.11.6. Analysis of the faunal assemblage 

Given that the majority of shell consisted of freshwater mussel, I focussed my 

attention on the vertebrate faunal material. As indicated in Figure 10.19 the majority of 

bone was located in the mid-upper part of the deposit. About half the pieces (50.5%, n=653) 

could not be identified to taxa level owing to the fragmented nature of the material. Apart 

from these unidentified fragments mammal bone dominated the vertebrate assemblage 

throughout the deposit. Small quantities of bird and reptile bone were also present. While 

reptile bone was present throughout much of the deposit, bird bone was not found below 

Spit 11. The relative frequency of unidentified pieces increased with depth as the condition 

of the bone deteriorated. 

Table 10.21 indicates the distribution of taxa throughout the deposit while Table 

10.22 presents NISPSte  and MN1site  data. MNI were calculated on jaws and teeth. The 

MNlsite  data indicates that the faunal assemblage was comprised of at least five individuals 

of the Muridae family, with three bandicoots (two Isoodon auratus, one I.macrorus), one 

goanna ( Varanus sp.), and two individuals from the Macropodidae family. Those taxa most 

likely to have been exploited as food resources are largely restricted to the middle of the 

deposit. 

Origins of the vertebrate faunal assemblage 

The origins of the vertebrate faunal assemblage may be determined by examining 

species composition, extent of burning, bone size and fragmentation, and types of skeletal 

elements present. The taxa composition of the assemblage suggests mixed origins. The 

small murids are unlikely to be of cultural origin and this view is supported by the unburnt 

nature of these bones. However the bone representing medium-large sized animals such as 

Isoodon and Macropus also appeared largely unburnt. I argue that this pattern partly results 

from the kinds of identifiable elements preserved for these taxa, which consisted almost 

exclusively of teeth that did not appear to show any sign of being burnt. Some pieces of 

macropod bone were lightly burnt. Generally most of the bone (about 91%) from Square 

J23 was unburnt. Very few pieces were calcined (1.08%). The majority of burnt bone was 

recovered from Spits 3, and 6-10 inclusive. The overall small quantity of burnt bone 

suggests that part of the vertebrate faunal assemblage is non-cultural in origin. 

Throughout the deposit much of the bone was fragmented and mean weight did not 

differ greatly varying between 0.06g in Spit 2 to 0.olg in Spit 15. A slight trend is apparent 

in that bone in the upper part of the deposit tended to be slightly larger than in the lower part 
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of the deposit. This pattern is unlikely to result from burning because when the mean 

weight of unburnt, lightly burnt, heavily burnt and calcined bones were compared there was 

very little variation apparent. This tends to support the argument that the slight differences 

in bone weight are not a result of decay through burning. 

Complete elements were found only in Spits 6-12 inclusive where they fOrmed a 

small percentage of the assemblage. Both cranial and post-cranial material was present with 

the latter dominating the identified pieces. Given the high degree of fragmentation and fact 

that burning cannot explain this degree of fragmentation, the possibility that much of the 

assemblage results from the actions of predators is examined below. 

Raptorial birds may have impacted on the faunal assemblage given the taxa present 

include small rodents which may have been consumed by owls. Aplin (1981:36) Geering 

(1990:136) and Mowat (1989:8) state that a key characteristic of owl accumulated 

assemblages is the presence of largely intact skeletal remains of small mammals. No such 

remains were present in the faunal assemblage from Square J23. Furthennore the most 

abundant types of elements were longbones, followed by phalanges and teeth whereas in 

assemblages generated by raptorial birds, mandibles and femora are abundant and crania 

well represented (Lyman 1994:198, Marshall 1986:117). Finally, very few (i.e. 10) bird 

bones were present in the assemblage and no owl casts or scats were observed. 

The degree of fragmentation may result from the scavenging activities of dingoes 

although the nature of the bone generally precluded examination for tooth puncture marks 

and scarring. While the taxa present included those which dingoes might prey upon, the 

types of skeletal elements present included those such as ribs, vertebrae, scapula, and 

longbones that would be largely absent from a dingo-modified assemblage (Chapter 8). It is 

unlikely that dingoes had an effect on the vertebrate faunal assemblage from Garnawala 1. 

Game processing activities such as grinding, pulverising and marrow extraction is 

likely to have resulted in the degree of fragmentation observed at the site. Despite the 

presence of medium-large sized animals such as bandicoots and macropods, very few 

complete or almost complete sections of limb bones were identified. However this 

explanation does not explain the degree of fragmentation of bones from smaller-sized 

animals which were thought to be of non-cultural origin. It is possible that in addition to 

cultural processes, post-depositional processes such as treadage and natural decay of the 

bone are contributing to the degree of fragmentation. The degree of fragmentation and 
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absence of larger limb bones may also result from the use of the bone material to produce 

bone tools. The presence of a bone point (Plates 10.1 and 10.2) in Spit 2 supports this 

interpretation. 

I conclude that the faunal assemblage at Garnawala 1 is of mixed origins. The 

presence of medium-large sized animals such as bandicoots and macropods is best explained 

in terms of cultural activities whereas the smaller muridae are most likely non-cultural in 

origin. The presence of freshwater molluscs, ( Velesunio sp.) and a bone point in the deposit 

supports this conclusion. The degree of fragmentation most likely results from both game 

processing and consumption activities and post-depositional processes. Overall the general 

scarcity of bone even in the uppermost spits is consistent with the short-term use of the site 

by small, mobile groups who conduct the majority of their subsistence processing activities 

away from the shelter. The presence of terrestrial taxa such as macropods, goannas and 

bandicoots, together with freshwater shellfish indicates that both the mobile dispersed 

resources of the plains and the clumping resources of streams and pools were exploited. 

10.11.7. Patterns in stone artefact deposition 

It was noted above that stone artefact discard in Square J23 was fairly constant 

throughout the site except in Spits 7, 16 and 17. The factors that may have caused these 

changes are investigated in this section. Prior to doing so the nature of the stone artefact 

assemblage is characterised. 

Marked changes in the frequency of edge-damage were apparent throughout the 

deposit (Figure 10.20). The frequency of edge damage was greater in Spits 16 and 17, and 

less in Spits 13 and 15. These changes may reflect changing rates in the intensity of shelter 

occupation. 

Although a wide range of raw materials were present in the deposit, quartzite was 

the dominant raw material throughout the deposit except in Spit 15 where chert was 

dominant. Chert and chalcedony were the next most preferred raw materials, with smaller 

amounts of fine-grained sedimentary rock, glass, quartz, silcrete and volcanic raw materials. 

Raw material richness was greatest in Spits 2, 4 and 13. Only three glass artefacts were 

noted and these came from Spits 2 and 4. Silcrete artefacts were restricted to the lower part 

of the deposit, while volcanic raw materials were found only in the top and bottom levels of 

the deposit. Quartzite artefacts were generally larger than artefacts made on other raw 

materials. Chalcedony artefacts were next largest, followed by volcanic and quartz artefacts 
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(Table 10.23). The abundance of quartzite and comparatively large size of these artefacts 

suggests that quartzite was the closest and most abundant raw material. This observation is 

borne out by geological data for the area. Generally however all raw materials present in the 

deposit were found relatively close (i.e. within about 20km) to the shelter. 

Change in artefact sizes and densities 

Artefact size (as measured by weight) is similar throughout the deposit except in 

Spits 4, 14 and 17 where artefacts were somewhat larger (Figure 10.21). Note that the result 

for Spit 17 is likely to be skewed by small sample sizes. The increased artefact size at these 

times may have resulted from a number of factors that are investigated below. Artefact 

densities also varied throughout the deposit, occurring in lowest densities in the lower part 

of the deposit and in highest densities in Spit 7. These changes may result from a number of 

mechanisms including breakage, changes in raw material procurement or intensity of site 

use. 

The proportion of broken flakes varied from 55.8% of the assemblage in Spit 14 to 

100% in Spit 17. If flake breakage was affecting artefact sizes, I would expect flake 

breakage to be least frequent in those spits containing the largest artefacts. While this is the 

case for Spits 4 and 14, it is not the case for Spit 17. This suggests that while flake breakage 

was a contributing factor it was not the main cause of variation in artefact sizes. Similarly 

weathering is also argued to have been a contributing factor but not the sole cause of 

changing artefact sizes given that Spits 4 and 14 contain patinated artefacts. 

The increased stone artefact densities in Spit 7 is not likely to result from an 

increase in the frequency of broken flakes, given that the proportion of these artefacts 

(70.15%) was lower than that for a number of other spits which had lower densities. A 

similar argument applies to treadage, as examined by the frequency of transverse snaps; the 

frequencies of transverse snaps in Spit 7 (27.66%) was less than in other spits containing 

lower artefact densities. 

Few artefacts showed signs of being thermally altered throughout the deposit. 

Those that did were present in greater frequencies in Spit 8 (4%), followed by Spits 13, 11 

and 2 (1.9, 1.8 and 1.7% of assemblage respectively). This suggests that while use of fire 

may be affecting artefact size it is not the dominant factor. The charcoal density per spit for 

this square supports this view, being greater in Spits 12, 11, 10 and 7 respectively. 
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It is unlikely that differences in raw material use was significantly affecting artefact 

size given that quartzite was the dominant raw material throughout the deposit followed by 

chalcedony and chert. Furthermore there were no great changes in the relative frequency of 

these three raw materials. If non-quartzite raw materials were affecting artefact size I would 

expect to find them occurring most frequently in those spits which have the largest artefact 

sizes but this is not the case. 

Changes in the nature of reduction may be impacting on artefact size. As no cores 

were recovered from J23 it is not possible to directly examine the nature and extent of core 

reduction, however it was possible to examine frequencies of decortification flakes. Only 

one primary flake was present in J23, located in Spit 12. The majority of complete flakes 

were tertiary flakes. A few secondary flakes were present in Spits 4-5, and 8-13 with the 

remaining spits containing only tertiary flakes or no complete flakes. Overall these results 

suggest that only the latter reduction stages were carried out in the shelter. However 

variation in the frequency of flakes with cortex suggests that at certain times reduction 

activities included earlier stages, while at other times reduction was limited to the extreme 

latter stages. The extent of reduction is argued to be contributing to the changing artefact 

sizes as the presence of secondary flakes largely coincides with those spits containing the 

larger artefacts. 

More intensive core reduction in Spit 7 may have resulted in increased artefact 

densities. For example all complete flakes from this spit were tertiary flakes, suggesting 

more intensive reduction of raw materials at this time. 

The frequency of shattered platforms relative to non-shattered platforms, and 

frequency of feather terminations relative to non-feather terminations was examined in order 

to determine if the changing artefact sizes might have resulted from changes in the amount 

of applied force the knappers used to produce flakes. Note that small sample sizes were 

problematic. If the changing artefact sizes result from changes in the force of the blow then 

it is expected that those spits with the largest artefacts would also contain the highest 

frequencies of shattered platforms and non-feather terminations. This is not entirely the 

case (Figure 10.22). Overall the frequency of shattered relative to non-shattered platforms 

remains low but variable throughout the deposit, never exceeding 27% of complete flakes. 

The frequencies of shattered platforms appeared highest in the middle of the deposit (Spits 

8-12), which may indicate that more applied force was used in knapping at this time and 
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may explain the larger artefact sizes in Spit 11. The frequency of non-feather relative to 

feather terminations (Figure 10.22) also did not conform to expectations. 

Variation in the location of the blow may explain changing artefact size, therefore 

frequencies of focalised platforms, overhang removal and platform thickness were 

examined. Again small sample sizes were problematic. The frequency of focalised 

platforms is illustrated in Figure 10.23 which shows that throughout the deposit the 

frequency of these platforms was low, occurring in higher proportions in Spits 4-5 and 10. 

Overhang removal was rare throughout the deposit, being found only on a few flakes in 

Spits 3-5, 7, and 11-14, suggesting that at these times slightly more care was invested in the 

knapping process. Mean platform thickness was greatest in Spits 3, 4 and 11. Thus 

imprecise blows (i.e. thicker platforms) may explain the larger artefact sizes in Spits 4 and 

11. 

Overall the variation in artefact sizes are best explained in terms of resulting from a 

combination of factors. These factors include flake breakage, weathering, variation in the 

location of the blow and extent of reduction. 

In order to determine if the changes in artefact densities may result from changes in 

the frequency of artefact use, the frequency of edge-damage, retouch and changes in raw 

material procurement were examined. There was no close correlations between the highest 

frequency of edge-damage and artefact density in Spit 7. Small sample sizes precluded 

examining the frequency of retouch (only one retouched artefact was found, located in Spit 

4). Changes in raw material procurement also did not satisfactorily explain the variation in 

artefact densities. 

More intensive use of the shelter may be responsible for the increase in artefact 

densities and might be reflected in the frequency of fire usage, frequency of artefact use and 

amount of food debris present within the deposit. No artefacts subject to thermal alteration 

were present in Spit 7. It was noted that the highest charcoal density is found in Spit 12, 

followed by Spits 11, 10 and 7. Thus periods of greater fire usage generally correlates with 

the higher densities of stone artefacts. Similarly there are broad correlations between the 

higher density of bone material, found in Spit 11, and shell material, found in Spits 11 and 

12, in the lower part of the deposit. However these general correlations with bone and shell 

did not occur for Spit 7 (Figure 10.19). At present I can find no satisfactory explanation for 

the high artefact densities in Spit 7 apart from more intensive core reduction at this time. 
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The low stone artefact densities in Spits 16 and 17 correlate with low or non-existent 

densities of charcoal, bone, ochre and shell and therefore are argued to represent low 

intensity of site use at this time. 

10.11.8. Settlement as reflected at Garnawala 1 

The presence of freshwater mussel, dasyurids, macropods, bandicoots and goannas 

supports the prediction that both terrestrial and aquatic species were exploited on the inland 

plains. However the prediction that there would be a higher relative abundance of aquatic 

resources in generally not supported by the faunal assemblage from Garnawala 1. 

The prediction that inland plain sites would exhibit a high level of raw material 

richness is supported by the assemblage as a whole. The prediction is not supported by 

individual Spits 1, 3, and 15-17. Lower raw material richness at these times may indicate a 

decline in the territorial range and/or trade activities. The stone artefacts from Square J23 

generally do not display characteristic attributes of rationing behaviour; instead there were 

no cores and low frequencies of retouch and overhang removal. 

Initial occupation of Garnawala 1 appears to have occurred just prior to 5,300 years 

BP and continued up to and including the contact period. During this time there were 

changes in densities of stone artefacts, charcoal, ochre, bone and shell that suggests there 

occurred changes in both the intensity with which the shelter was used and the nature of 

shelter occupation. It appears that the shelter may have been more intensively occupied in 

the middle-lower part of the deposit (i.e. around 8-900 years ago) than in the more recent 

levels, and that painting activity, as indicated by the density of ochre, was also more 

intensive around 8-900 years BP. 

Raw material richness varied throughout the deposit, which most likely reflects 

variation in mobility strategies. Overall the main stoneworking activity which appears to 

have been conducted inside the shelter at Garnawala 1 were the final stages of reduction 

such as maintenance and retouch. The initial preparation of cores appears to have occurred 

off-site. The overall low frequency of retouched items, absence of cores and formal tool 

types together with the -focus on final reduction stages is consistent with use of Garnawala 1 

in association with resource procurement activities linked with a type 2 mobility pattern 

rather than a long-term base camp. 
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Changes in shell density may indicate changes in the nature of subsistence with less 

emphasis on freshwater molluscs in the upper part of the deposit. The vertebrate faunal 

material indicates that plains resources such as bandicoots and macropods were also 

exploited. However the overall amount of faunal remains was less than what might be 

expected if the site was regularly used as a base camp. Rather the quantity of faunal remains 

is consistent with the presence of small mobile groups who conducted the majority of their 

subsistence processing activities away from the shelter. Given that shell densities declined 

in the upper parts of the deposit while bone densities increased, it is possible that there was 

a recent shift in subsistence strategies from exploiting both clumped, predictable resources 

and mobile, unpredictable resources to focussing on the latter. During the contact period 

access by hunter-gatherers to many waterholes on the inland plains was limited by the 

European settlers (Chapters 4 and 5). Therefore the decline in freshwater mussel may 

reflect the increasing difficulty of accessing this food resource on the inland plains during 

the contact period. 

10.12. Garnawala 2 

Although vertebrate faunal remains have not been analysed from this site, a detailed 

analysis of stone artefacts from Square Q28 has been undertaken by Clarkson (1994). 

Therefore data relevant to testing predictions about the nature of stone artefact assemblages 

on the inland plains is presented below. If, as the model of inland plains settlement (Chapter 

5) suggests, Garnawala 2 is seasonally occupied as a base camp then this should be reflected 

in the stone artefact assemblage. 

10.12.1. Site description 

As noted above, Garnawala 2 was a rock shelter located on the opposite side of a 

large rock outcrop to Garnawala 1. Stone and glass artefacts, charcoal, bone, ochre and 

other European items were recovered from the excavations (Clarkson 1994:19). As listed in 

Table 3.2. (Chapter 3) only three dates are currently available for the site, which indicate 

that initial occupation occurred some time prior to about 10,000 years BP and continued in 

the late Holocene up to and during the contact period. 

Clarkson's (1994:19) Table 5 suggests that charcoal, stone artefacts and "other 

organics" were present throughout the deposit. Generally the amount of ochre, charcoal and 

"other organics" was greater in the upper part of the deposit than the lower part of the 

deposit (Figure 10.24). Owing to the inversion between NZA4626 and 4627, densities 

rather than discard rates are presented as a measure of changes in occupation intensity. Bone 
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was present in very small quantities and was restricted to the upper nine spits (Clarkson 

1994:20). According to Clarkson (1994:20) stone artefact densities were initially low until 

there was a marked increase after Spit 13. However it is evident on Figure 10.24 that spits 

17 and 19 contain higher artefact densities than Spit 13 and therefore two periods of 

intensive site use can be identified; one period after Spit 13 (post 3,000 years BP) and one 

between initial occupation and about 10,000 years ago. 

10.12.2. Stone artefact assemblage composition 

A range of raw materials were present at Garnawala 2 including chert, chalcedony, 

quartz, sandstone, quartzite, volcanic rock and glass. Throughout the deposit quartzite was 

the dominant raw material. Raw material richness was initially low, consisting of quartzite, 

chert and chalcedony and increased in the upper part of the deposit. Apart from Spit 21, 

quartz is restricted to the upper 12 spits. Sandstone was introduced in Spit 19 while 

volcanic rock first appeared in Spit 3, along with glass. There was also a reduction in the 

use of non-translucent cherts through time and an increase in the use of chert after Spit 12 

(Clarkson 1994:88-90). Clarkson found it impossible to determine the cause of these raw 

material changes but suggested that such changes might have reflected changing preferences 

for certain raw material types with certain flaking properties, changes in availability of raw 

materials or changes in the significance and aesthetic appeal of certain raw materials held by 

the knappers (Clarkson 1994:90). It was also possible that these changes resulted from 

changes in territorial range and/or trade activities. 

According to data provided by Clarkson (1994:81) it was apparent that there were a 

number of changes above and below Spit 12 and 13, dated to around 2,700-3,000 years BP. 

The percentage of artefacts with modification scars (retouch) increased markedly above Spit 

12 while the percentage of artefacts with cortex decreased markedly above Spit 12. These 

changes point to increasing reduction of artefacts after about 2,700 years ago (Clarkson 

1994:81-82). Other changes included an increase in the frequency of overhang removal 

from Spit 23 (11% of artefacts), to the surface with peaks in Spit 13 (55%) and 5 (56%) 

(Clarkson 1994). 

Formal tool type richness increased from the lower part of the deposit (below Spit 

12) to the upper part of the deposit (above Spit 12) with the introduction of a number of 

formal types including grindstones, ground edge implements and tula and burren adzes 

(Clarkson 1994:Table 13). Clarkson (1994:87) has suggested that the introduction of some 
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of these types, specifically the adzes may be directly related to the commencement of 

systematic blade production. 

As a result of his analysis of the stone artefacts from Square Q28, Clarkson argued 

that there was a change in technological organisation after Spit 12 which comprised a 

change in the existing reduction system towards the systematic production of blades and 

points in large numbers and to later stages of reduction (Clarkson 1994:113). Clarkson did 

not offer any causal explanations for such a change. It is possible that such changes may be 

associated with changing land use strategies. The increasing reduction of artefacts after Spit 

12, and increases in raw material and formal tool type richness may be linked to changes in 

mobility. 

10.12.3. Settlement as reflected at Garnawala 2 

The prediction that inland plains sites would exhibit a high level of raw material 

richness is supported by the assemblage throughout the deposit except in the lowermost 

Spits 23-25. The assemblage displays some characteristic attributes of rationing including 

high frequencies of retouch above Spit 13, and high frequencies of overhang removal in 

Spits 13 and 5. Therefore there is some support for the prediction concerning rationing 

behaviour on the inland plains. 

As stated above changes in the nature of the assemblage may result from changes in 

land use strategies. The lowermost spits contain a low level of raw material richness which 

may suggest that territorial range and/or trade was not very great at this time, particularly 

compared to the upper part of the deposit post-dating 3,000 years BP, which exhibits a high 

level of raw material richness. In turn this may indicate that territorial range and/or trade 

activities expanded at this time. Evidence for the systematic production of points, which 

may have been for trading purposes, also occurs at this time. It also appears that there may 

have been a change in mobility patterns around 3,000 years ago. Prior to this time the 

relatively low artefact densities, low frequencies of retouched items and cores, and low 

range of formal tool types is consistent with the use of Garnawala 2 linked with resource 

procurement activities associated with a type 2 mobility pattern. In contrast the increase in 

formal tool type range, frequency of retouched items, raw material richness and artefact 

densities after 3,000 years BP is consistent with a decline in mobility and use of the shelter 

for longer periods of time. The scarcity of bone throughout the deposit suggests that 

preservation factors notwithstanding, the majority of game processing activities were 

conducted away from the shelter. 
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10.13. Miriwun 

Located in a ridge and nearby a permanent water source, Miriwun was probably 

used primarily as a base camp associated with a low level of type 1 mobility according to the 

model developed in Chapter 5. Data relevant to testing the predictions regarding inland 

plains assemblages is presented below. 

10.13.1. Site description 

Miriwun rock shelter was situated in the face of a quartzite ridge, about 35m above 

the bed of the Ord river. The floor was over 20m long and between 5-7m wide. The deposit 

was rocky and shallow except for the southeast corner where there was about 120cm of 

deposit (Dortch 1977a: 108). Cultural materials recovered from the excavations include 

faunal remains, charcoal, and stone artefacts (Dortch 1977a:108-111). As described in 

Chapter 3 a number of radiocarbon dates have been obtained from the site which indicate 

that the shelter was initially occupied around 20,000 years ago. During the late Pleistocene 

and early-mid Holocene it is possible that the site was abandoned or subject to very little use 

before being occupied more intensively in the late Holocene (Dortch and Roberts 1996:32). 

It is not possible to discuss patterns of overall cultural discard as such data is not 

available. However Pocock (1988:78-79) does provide some data concerning the densities 

of stone implements and bone from Trenches 2 and 6. Both these graphs (Figure 10.25) 

indicate the same general pattern. Bone densities are greater in the lower and upper parts of 

the deposit than in the middle. The pattern for stone implement densities is similar in both 

trenches in that initial densities are low and variable in the lower part of the deposit before 

increasing in the upper part of the deposit. The peak in stone and bone densities in the 

lower part of the deposit coincides with the last glacial maxima, whereas the increase in 

densities in the upper part of the deposit appears to have occurred during the last 2,000 years 

or so. 

10.13.2. Faunal assemblage composition 

Pocock's study of the vertebrate faunal assemblage from Miriwun identified a 

number of taxa (Table 10.24). The presence of fish bone, magpie goose eggshell and 

freshwater molluscs throughout the deposit suggests that during last 20,000 years there was 

always a fairly permanent body of water available in the vicinity of the shelter (Pocock 

1988:63). Unfortunately the nature of the bone material precluded many specific taxa 
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identifications thus determining general patterns in environmental conditions was difficult 

(Pocock 1988:64-65). 

Table 10.25 indicates that throughout the deposit fish, reptiles and large mammals 

have always been exploited. However in the lower part of the deposit it was evident that a 

greater number of different taxa were utilised, compared to the upper part of the deposit. 

This may indicate a change in subsistence strategies, or result from other factors such as 

post-depositional preservation. Pocock (1988) discussed the possible factors which may 

have resulted in the overall decline of bone in the upper part of the deposit, and suggested 

two possibilities. Firstly, that there was a shift in resource exploitation away from terrestrial 

game resources to plant foods, or secondly, that dingoes were responsible for the removal 

and destruction of much of the bone material (Pocock 1988:103). Pocock (1988: 103) 

favoured the latter explanation despite the fact that the faunal remains did not display any of 

the usual characteristics of a dingo-modified faunal assemblage. A more convincing 

possibility may be that the nature of land use and strategies changed such that the majority 

of subsistence processing activities were carried out away from the shelter. Tentative 

support for this interpretation lies in the changes in stone implement densities which show 

an increase in the upper part of the deposit relative to the lower part of the deposit. This 

may indicate a change in either the function of the shelter or change in occupation intensity, 

both of which may result from changing land use strategies. Unfortunately there is no 

published data available concerning the nature of the stone assemblage in terms of raw 

material types, frequency of edge-damage, retouch etc by which this possibility could be 

investigated. 

10.13.3. Settlement as reflected at Miriwun 

The prediction that both terrestrial and aquatic species would be represented in 

inland plains faunal assemblages is supported by the Miriwun data. Weight data according 

to different taxa provided by Pocock (1988:133-35) does not support the prediction that 

aquatic fauna would be more abundant relative to terrestrial species. However the presence 

of aquatic taxa throughout the deposit indicates their importance as staple food resources. 

The decline in species richness in the upper part of the deposit (post 2,000 years BP) 

may indicate one of at least two scenarios. Firstly, that food processing activities were 

largely carried out away from the shelter, therefore the decline in species richness is a 

function of sample size. Secondly, the decline may reflect a decrease in the abundance of 

certain species. In the uppermost part of the deposit this decline might be partly associated 
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with the impact of Europeans and the cattle industry on the native fauna (Chapter 2) and 

subsequent change by hunter-gatherers from a focus on traditional foods to those of 

Europeans including cattle, and as such is consistent with the model of post-contact change. 

10.14. Settlement on the inland plains 

The nature of the faunal assemblages recovered to date from the inland plains are all 

characterised by poor preservation and particularly high levels of fragmentation which has 

hindered taxa identification and testing of the faunal predictions. Nevertheless on the basis 

of the available data is appears that two types of faunal resources were exploited on the 

inland plains, supporting the prediction regarding the nature of inland plains faunal 

assemblages. These were the riverine resources such as fish, turtle, crocodile, magpie geese 

eggs, and freshwater mussels. These resources tend to aggregate together in a limited area, 

compared to those terrestrial resources such as reptiles, bandicoots and macropods which 

are mobile and often dispersed. Macropod bone and freshwater mussel shell was found at 

Delamere 3, Mennge-ya, Garnawala 1 and Miriwun, suggesting that they were key 

resources. 

Although the sample of sites containing analysed faunal material is small, it is 

possible to identif' certain trends. It appears that there was a change in the nature of shelter 

use in terms of subsistence activities. At Miriwun the bulk of the faunal material was 

located in the lower part of the deposit (pre-2,000 years BP) with a decline in the quantity of 

bone present in the upper part of the deposit (post-2,000 years BP). While this pattern may 

be a function of post-depositional processes, it is also possible that this pattern reflects a 

shift from conducting game processing activities in the shelter to canying out such activities 

away from the shelter in the more recent past. The paucity of bone obtained from 

Garnawala 1, Delamere 3, Yiwarlarlay 1 and Mennge-ya, which all roughly date to that part 

of the Miriwun deposit which contains comparatively less bone, further suggests that during 

the mid-late Holocene the subsistence strategy employed on the inland plains involved 

conducting subsistence processing activities primarily away from shelters. 

It is possible that in the late Holocene there was a shift in the nature of the resource 

base. I suggested that the Garnawala 1 faunal remains indicated a shift from clumped 

stationary resources such as freshwater mussel, to greater emphasis on mobile plains 

resources in the recent past, and that this might have reflected restricted access to major 

water sources in the contact period. In contrast at Miriwun there continues to be a focus on 

riverine resources such as fish, while at Yiwarlarlay 1 there is a general decline in shell but 
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increase in vertebrate faunal material in the upper levels. It appears that during the late 

Holocene and contact period different subsistence strategies in different parts of the inland 

plains were in operation. While access to major pools may have been restricted by 

European settlers in the east it is possible that those in the west were less hostile concerning 

continued Aboriginal usage of these resources i.e. the relative oases of peace described by 

Shaw (Chapters 4 and 5). Alternatively it may be that the location of Miriwun, situated 

nearby the rugged Carr Boyd Ranges meant that major pools could still be exploited with 

less risk given that the safety of the ranges lay close by. 

It was predicted that inland plains stone artefacts assemblages would exhibit high 

levels of raw material richness and attributes characteristic of rationing behaviour. These 

predictions were not universally supported by the data from the inland plains described in 

this chapter. 

The first prediction regarding raw material richness was supported by data from 

Sites D, Scott Creek, 5, the upper part of Delamere 3, parts of the Mennge-ya deposit, most 

of the deposit at Garnawala 1 (excluding the uppermost and lowermost spits), and all of the 

deposit at Garnawala 2 except for the lowermost spits. The prediction was not supported by 

data from Sites K, L, G, Yiwarlarlay 1 or Ingaladdi. Similarly, the prediction regarding 

rationing behaviour was supported to varying degrees by data from Scott Creek, 5, K, L, G, 

Ingaladdi and Garnawala 2, but not by data from Delamere 3, Mennge-ya or Garnawala 1. 

These results indicate that strategies of raw material use varied on the inland plains. The 

overall increase in raw material richness at some sites around 2-3,000 years ago may 

indicate an expansion of territorial range and/or trade activities. 

One of the aims of this chapter was to determine the kinds of mobility patterns 

associated with the exploitation of areas adjacent to water and high ground. Data presented 

in this chapter indicated that two of the three sites loated adjacent to water sources in open 

contexts were utilised primarily as base camps associated with a type 1 mobility pattern 

(Scott Creek and Site 5). In contrast assemblages from sites located more than 200m from 

water (Sites K, L and G) were used as resource procurement sites associated with a type 2 

moblity pattern. Overall the assemblages from rock shelters suggested that their utilisation 

was primarily linked to resource procurement activities associated with type 2 mobility 

patterns (Delamere 3, Yiwarlarlay 1, Mennge-ya, Garnawala 1 and 2) regardless of the 

surrounding environment. A decline in mobility was evident at Delamere 3 and Yiwarlarlay 

1, which suggested that the use of these sites may have changed from resource procurement 
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to base camps. A decline in mobility was also evident in level 3 at Mennge-ya and at 

Garnawala 2. These results provide partial support for the model of inland plains settlement, 

which stated that occupation of areas adjacent to water and high ground would be associated 

with both type 1 and 2 mobility patterns, but primarily the former in the case of areas 

adjacent to water and mainly the latter in the case of high ground and areas further away 

from water. 

The rock shelter sites investigated in this chapter date from about 20,000 years BP 

up to and including the contact period. They demonstrate variability in terms of changing 

occupation intensity and assemblage composition. For example at Yiwarlarlay 1 and 

Delamere 3 artefact densities increased markedly after 400 years BP. At Garnawala I 

artefact densities increased noticeably about 900 years ago and peaked at 160 years BP 

while at Garnawala 2, the increase in artefact densities was most salient around 10,000 years 

and after 3,000 years ago. At Miriwun two peaks in artefact densities were apparent; one 

around 17,000 years BP and the other around 2,000 years ago. Mennge-ya also exhibited an 

increase in artefact densities around 2,000 years ago. At Ingaladdi artefact densities were 

higher between 4-5,000 years BP and between about 2,800 and 1,600 years BP. Some of 

these changes may be attributed to environmental changes in the late Holocene. For 

example the increase in occupation intensity around 2,000 years ago at Miriwun, Mennge-ya 

and Ingaladdi, correlates with a period of increased aridity and these sites are all relatively 

close to sources of permanent water. Other changes in assemblage composition are 

summarised in Table 10.26. 

This chapter has presented mixed results in terms of testing the predictions outlined 

in Chapter 5. Therefore in the following chapter a final comparison of the ethnographic and 

historic models and archaeological data is undertaken. 
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CHAPTER ELEVEN 
HISTORIC AND ETHNOGRAPHIC MODELS AND 

ARCHAEOLOGICAL DATA: 
CONCLUSIONS REGARDING 

SETTLEMENT PATTERNS IN THE 
ORD-VICTORIA RIVER REGION 



In the previous three chapters predictions derived from the models developed in 

Chapter 5 were tested by examining in detail a number of assemblages from sites in the 

lowlands, uplands and inland plains. The assemblages were also analysed in order to 

determine the kinds of mobility patterns associated with the exploitation of different 

locations within each zone, and to determine the nature of temporal changes in settlement 

patterns. In this chapter a final comparison between the archaeological data presented in 

Chapters 7-10 and the ethnographic and historic models of settlement is undertaken and an 

overview of settlement for each zone provided. This is followed by a review of the evidence 

for post-contact changes in settlement patterns. 

11.1. Testing the spatial models 

Archaeological data for the island and coastal zones (Chapter 7) was broadly 

consistent with the predictions for those zones described in Chapter 5. However 

comparisons for these zones are not undertaken in this chapter owing to the small sample of 

sites available. Further testing of these models must await future research. 

11.1.1. The lowlands model 

In Chapter 7 predictions regarding most frequent site context and location; location 

of base camps; most frequent site components; site component diversity and site structure 

were tested against archaeological data. Predictions regarding the nature of faunal and stone 

artefact assemblages were tested in Chapter 8. Table 11.1 indicates those predictions which 

were supported, partly supported and not met by the archaeological data. 

The prediction that sites would occur most frequently in open ocntexts was not met. 

Nor were the predictions that sites would be located most frequently adjacent to water 

sources, on areas of high ground and on grassy plains, and that artefact scatters, middens and 

fishtraps would be the most frequently recorded site components. This was argued to result 

primarily from differential preservation, survey and research bias. The prediction that site 

component diversity would be low was also not met while predictions concerning site 

structure could not be confirmed owing to small sample sizes. Testing of the prediction that 

faunal remains would consist of both terrestrial and aquatic species with a higher relative 

abundance of the latter was hindered by poor preservation of faunal material such that that 

part of the prediction concerning relative abundance could not be tested at most sites. 

However it was noted that both terrestrial and aquatic taxa were present in lowlands sites 

and at Yarar aquatic taxa were more abundant that terrestrial taxa which provided support 

for the prediction. The stone artefact assemblages from these sites contained higher 
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frequencies of those raw material types which are more abundant and available on the 

lowlands than those which are not, which is consistent with the prediction made in Chapter 

5. The prediction that rationing behaviour of different raw materials (according to their 

availability and abundance) would be apparent could not be tested. Small sample sizes for 

some raw materials and available data in the literature did not facilitate a comparison of 

rationing behaviour between different raw material types. However it was noted for entire 

assemblages that some rationing behaviour was evident qt lowlands sites. 

Detailed analyses of assemblages from different locations within the lowlands 

suggested that both type 1 and 2 mobility patterns were associated with the exploitation of 

areas adjacent to water sources and high ground such as rock shelters. This result is 

consistent with the model developed in Chapter 5. However the final comparison between 

the ethnographic-historic model and archaeological data indicates that the model is only 

partly supported. Sampling phenomena, survey and research bias and preservation factors 

explain some of the discrepancies between the model and archaeological data. 

Settlement patterns on the lowlands 

Current data indicates that the lowlands were probably initially occupied during the 

Pleistocene. At present very little is known about Pleistocene or early Holocene occupation 

of the lowlands and certainly not enough to draw any conclusions regarding settlement 

patterns. During the last 5,000 years occupation of the lowlands was variable, reflecting 

the different strategies which were employed to cope with environmental changes that 

occurred during this period. These strategies included an expansion of territorial range, a 

technological response in which there was a greater reliance on an assemblage designed to 

mitigate risk in the form of greater numbers of composite tools, retouched items and 

portable cores, and using areas of the lowlands less intensively. On the lowlands both type 

1 and 2 mobility patterns were associated with the use of areas of high ground and those 

areas adjacent to water sources. Generally shelters appeared to have been occupied by small 

highly mobile groups who conducted the majority of their food processing activities away 

from the rock shelters. Macropods appear to have been a key resource on the lowlands, 

although freshwater and marine resources, particularly shellfish were also exploited. Raw 

material procurement and use was characterised by greater use of those raw materials which 

are more widely available and abundant in this zone and efficient use of raw materials 

generally (i.e. rationing behaviour). During the contact period there was less intensive use of 

the lowlands, the incorporation of European material culture items into the toolkit and a 

possible shift away from terrestrial resources depleted by European pastoral activities to 
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those which were not affected such as marine shellfish. These changes are discussed in more 

detail in section 11.2 below. 

11.1.2. The uplands model 

Predictions regarding most frequent site context and location, location of base 

camps, most frequent site components, site component diversity, site structure, nature of 

faunal and stone artefact assemblages in the uplands were examined against archaeological 

data in Chapters 7 and 9. Table 11.1 indicates those predictions which were supported, 

partly supported and not met. 

The predictions that sites would occur most frequently in open and cave/rock shelter 

contexts was supported but sites occurred most frequently in areas of areas of high ground 

rather than adjacent to water sources as predicted in Chapter 5. The prediction that site 

component diversity would be high was supported by archaeological data. However the 

prediction that artefact scatters, art sites, fishtraps and middens would be the most 

frequently recorded site components was only partly supported. It was argued that this 

result was influenced by the nature of previous research in the uplands which focussed on 

recording art sites and largely ignored other site components. It was predicted that artefact 

densities would be highest in caves/rock shelters and at sites adjacent to water sources. 

However available data did not support the prediction, owing to a lack of density data for 

sites in rock shelters and the impact of site formation and disturbance processes. As for the 

lowlands the poor preservation of faunal remains and lack of available data pertaining to 

measures of relative abundance in the literature meant that the second part of the faunal 

prediction could not be tested. In contrast there was wide support for the first part of the 

prediction which stated that both terrestrial and aquatic species would be present in uplands 

faunal assemblages. Not all sites examined in Chapter 9 provided support for the 

predictions regarding the nature of the stone artefact assemblages in this zone. The 

prediction that upland assemblages would be characterised by a high level of raw material 

was not supported by all sites. Similarly the prediction that little rationing of raw materials 

would occur in the uplands was not met at all sites. Such variation suggests that strategies 

of raw material use in the uplands were not always linked to the availability and abundance 

of raw materials. 

According to the model of uplands settlement, use of areas adjacent to water would 

be primarily associated with a type 1 mobility pattern because these locations were both 

preferred campsite areas and sources of key food staples. Analyses of individual 
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assemblages indicated that the exploitation of areas adjacent to water were linked with both 

type 1 and 2 mobility patterns. Data from sites in rock shelters suggested they were 

primarily associated with resource procurement activities and type 2 mobility rather than 

used as long term base camps regardless of the surrounding environment. Overall the 

archaeological data provides only partial support for the ethnographic-historic model. Not 

all the discrepancies between the two types of data can be explained in terms of sampling 

phenomena and research bias. 

Settlement patterns on the uplands 

Initial occupation of the uplands occurred in the Pleistocene and is evident in the 

late Holocene and contact periods. Examining temporal changes in settlement prior to 

contact is difficult owing to a lack of dates from stratified sites, nevertheless a few 

observations may be made. It appears the intensity of site use in the uplands fluctuated 

before generally increasing in the most recent past. Territorial range appears to have varied 

as did the mobility patterns linked to use of the shelters at different times. The use of areas 

adjacent to water and rock shelters was associated with both type 1 and 2 mobility patterns. 

Macropods are likely to have been a key resource although aquatic taxa such as crocodile 

and fish were also exploited. Raw material procurement and use strategies varied in the 

uplands. During the contact period use of rock shelters appears to have increased and was 

accompanied by the incorporation of European items such as glass into the toolkit. These 

changes are examined in more detail below. 

11.1.3. The inland plains model 

Chapters 7 and 10 provided archaeological data relevant to testing the predictions 

regarding most frequent site context and location, most frequent site component, site 

component diversity, site structure, and nature of faunal and stone artefact assemblages on 

the inland plains. Table 11.1 indicates those predictions which were supported, not 

supported and only partly supported by available archaeological data from this zone. 

The predictions that sites would occur most frequently in open contexts and that site 

component diversity would be high were met. In contrast the prediction that sites would 

occur most frequently adjacent to water sources, on areas of high ground and grassy plains 

in that order, was not met. Similarly the predictions that the most frequent site components 

would be artefact scatters, fishtraps and middens in that order were not met. The predictions 

that sites on high ground and adjacent to permanent water would exhibit higher artefact 

densities and be larger than sites located elsewhere in this zone were not met by inland 
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plains sites overall although sites with certain components supported the predictions. 

Preservation factors, nature of previous research and site formation and disturbance 

processes only partly explains the failure of the archaeological data to support these 

predictions. Faunal assemblages from sites on the inland plains contained both terrestrial 

and aquatic taxa which supported the first part of the fauna! prediction. The poor 

preservation of faunal remains and lack of data pertaining to measures of relative abundance 

meant that it was not possible to determine if aquatic species were relatively more abundant 

than terrestrial species. Strategies of raw material use on the inland plains were variable. 

Not all of the sites examined from the inland plains contained stone artefact assemblages 

consistent with the predictions made for this zone. A high raw material richness was not 

evident all sites, nor was rationing behaviour apparent at all sites. 

Analyses of assemblages from different locations on the inland plains indicated that 

use of open areas adjacent to water was associated primarily with a type 1 mobility pattern, 

while use of those open areas on the plains away from water was associated with a type 2 

mobility pattern. Use of rock shelters was linked mainly to resource procurement activities 

and a type 2 mobility pattern. While similar in some respects to what was expected on the 

basis of the model developed in Chapter 5, the archaeological data differed with regard to 

the kinds of patterns associated with the use of rock shelters. Overall the model of inland 

plains settlement was only partly supported by the archaeological data. Discrepancies 

between the two models cannot be explained entirely in terms of preservation factors, site 

formation and disturbance processes and research bias. 

Settlement patterns on the inland plains 

Initial occupation of the inland plains occurred about 20,000 years ago and 

continued during the Holocene and contact period. Throughout this time occupation 

intensity was variable, peaking at various sites around 17,000 years BP, c.4-5,000 years BP, 

2-3,000 yeas BP, 900 and 400 years BP. Some of these changes may be associated with 

environmental change, particularly periods of increased aridity around 17,000 years BP, 4-

5,000 years BP and between 2,800-1,600 years BP. Sites situated near permanent water 

sources such as Miriwun, Mennge-ya and Ingaladdi show an increase in artefact densities at 

these times. Additionally around 2-3,000 years ago territorial range andlor trade activities 

may have expanded. The use of areas adjacent to water was linked with a type I mobility 

pattern whereas the exploitation of resources at rock outcrops, ridges, and the plains some 

distance from water were associated with both type I and 2 mobility patterns. Macropods 

and freshwater mussels were key staples on the inland plains along with other terrestrial and 
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aquatic taxa such as fish, turtle, crocodiles, reptiles and bandicoots. During the mid-late 

Holocene food processing activities were carried out primarily away from shelters whereas 

this may not have been the case prior to this time. Raw material procurement and use 

strategies varied on the inland plains. During the contact period European material culture 

items such as glass and metal were incorporated into the toolkit and there appeared to be 

less intensive use of some sites at this time. 

11.2. Testing the model of post-contact settlement change 

A model of post-contact change in settlement patterns was developed in Chapter 5 

on the basis of ethnographic and historic data. From this model a number of predictions 

were derived regarding site distribution, location, structure, site components and diversity. 

Most of these predictions were supported when tested against archaeological data in Chapter 

7. In this section archaeological evidence for changes in settlement patterns in the contact 

period described in Chapters 7-10 are reviewed. 

Evidence for changing settlement patterns in the contact period is apparent in the 

distribution and location of post-contact and pre-contact sites. For example post-contact 

sites were found in fewer zones than pre-contact sites with the majority of the former 

located in the uplands. While consistent with the predictions, the location of most post-

contact sites in the uplands reflects the general distribution of sites across the region, a 

pattern which was shown to result from the nature of previous research rather than hunter-

gatherer land use patterns. Changes in preferred site location for post-contact and pre-

contact sites were also described in Chapter 7. The relative frequency of sites in rock 

shelters increased and the number of sites on the alluvial plains decreased in the contact 

period which is consistent with the model in which the flat easily accessible plains areas are 

risky places for Aboriginal people to exploit during the contact period in contrast to the 

inaccessible rugged areas containing rock shelters. This is particularly evident on the inland 

plains where 78.6% of pre-contact sites are situated in open contexts compared to 26.7% of 

post-contact sites (Table 11.2). 

During the contact period there was a decline in occupation intensity at two of the 

three shelters examined on the lowlands, suggesting that use of this zone was less intensive 

at this time. At Yarar and Martin's Gap the decline in occupation intensity might have 

resulted from the movement of people away from the lowlands into either the rugged 

country of the uplands or the European missions and stations. The increase in occupation at 

Kununurra Arched Shelter may have resulted from the movement of people from areas of 
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conflict to the east to stations in the west which were regarded as oases of relative peace. 

Artefact densities at all five shelters examined in the uplands (Echidna rock shelter, The 

Grotto, Thompson's Cave, Moochalabra Dam, and Philchowski's Crossing) increased in the 

most recent past. All of these sites are located in rugged country suggesting there was 

greater use of the uplands in the contact period. In contrast occupation intensity at shelters 

on the inland plains varied, increasing during the contact period at Miriwun, Delamere 3 and 

Yiwarlarlay 1. In contrast occupation intensity of Garnawala I and 2 and Mennge-ya is less 

during the contact period than at other times. The decline in occupation intensity during the 

contact period at some sites is consistent with less intensive use of the inland plains at this 

time. The increase in occupation intensity at Miriwun during the contact period may be 

related to its close proximity to the uplands. An explanation for the increase in occupation 

intensity at Delamere 3 and Yiwarlarlay 1 is not immediately apparent. 

In Chapter 2 it was described how native terrestrial resources were depleted as a 

result of European pastoral activities. The faunal assemblage at Yarar suggests a possible 

shift from terrestrial resources such as macropods to resources such as marine shellfish 

which were affected to a lesser extent by the pastoral industry than terrestrial game. Faunal 

remains from Miriwun indicate that there was always a focus on riverine resources such as 

fish. In contrast the faunal assemblage from Garnawala 1 suggests there was greater 

emphasis on terrestrial plains resources than aquatic resources in the contact period. At first 

glance these contradictory patterns would seem inconsistent with the model of post-contact 

settlement change. However subsistence strategies may have varied across the region. The 

historical and ethnographic data indicated that access to major water sources may have been 

restricted by European settlers, particularly in the eastern part of the study area and the 

decline in aquatic taxa from Garnawala 1 supports this view. In contrast the settlers on 

some western stations were less hostile towards continued Aboriginal use of these resources. 

Therefore exploitation of aquatic resources could continue, as is the case at Miriwun. The 

continued presence of riverine resources at Miriwun may also result from its close proximity 

to the safety of the rugged Carr Boyd Ranges, a known Aboriginal refuge during the contact 

period. Thus there may have been little risk associated with exploiting riverine resources at 

Miriwun during the post-contact period as people could quickly retreat to the ranges if 

necessary. 

The relative frequency of different site components also changed during the contact 

period. One of these changes which is not explicable in terms of preservation factors or 

sample size effects was that the frequency of art sites increased in the post-contact period 
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relative to the pre-contact period. This is consistent with hypotheses that painting activity 

became more intensive during this time (e.g. Mulvaney 1992). The increase in the 

frequency of rock walls during the post-contact period may reflect a strategy for increasing 

the resource potential of the region. This is important given the evidence for resource 

depletion following the arrival of pastoralists in the region. 

Site component diversity also varied between post-contact and pre-contact sites with 

a substantial increase in multiple component sites in the sample of post-contact sites. Pre-

contact sites usually contain only one component suggesting that only one kind of activity or 

a very limited number of activities took place at each site and is consistent with resource 

procurement activities. In contrast, post-contact sites generally consist of two or more 

components, suggesting that a wider range of activities occurred at any one site such as that 

which might occur at base camps. More specifically, Figures 11.1.-11 .2 and Tables 11.3-4 

suggests that the use of both the uplands and inland plains shifted from being based on 

primarily single activity sites to primarily multiple activity sites in the contact period. Use of 

the lowlands also shifted from mainly single activity sites to a greater emphasis on multiple 

activity sites than in the preceding period. These changes strongly suggest that there was a 

shift in the kind of settlement strategy practiced in each zone. A strategy whereby only a 

limited number of activities takes place at any one site suggests that the land use strategy 

was highly structured. By this I mean that each kind of activity had a particular place in the 

landscape, and in turn, the settlement system. The implication of this is that people could 

position themselves wherever they needed to in the landscape in order to take advantage of 

various resources, before moving on to carry out other tasks in other areas. 

During the contact period, it may well be that the geographical restriction of people 

mednt that a greater range of activities had to be carried out from the one location. It also 

tends to indicate that instead of moving to resources, people brought resources back to key 

sites in the safety of the uplands in order to process these resources. This strategy would 

reduce the risk of exploiting those areas subject to intensive European use, such as the 

inland plains and lowlands by reducing the amount of time spent in these locations. One 

historically well documented example of this type of behaviour from the study region is that 

Aborigines would often kill cattle down on the plains and then take the carcass back into the 

ranges in order to cook and consume the animal (e.g. Buchanan 1933:161-2; Willshire 

1896). 
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As noted in Chapter 5, hunter-gatherer land use strategies of the sort identified by 

Binford (1980) are best viewed as either end of a broad continuum of options available to 

hunter-gatherers in order to exploit their environment. Changes in the frequency of single 

and multiple component sites during the contact period may be regarded as something 

approaching a shift along the continuum from nearer 'forager' strategies to nearer 'collector' 

strategies (after Binford 1980) (Figure 11.3). Of relevance to the study area during the 

contact period is Binford's (1980:18) statement that "any other conditions that restrict 

"normal" residential mobility among either foragers or collectors ... tend to favour increases 

in logistically organised procurement strategies". During the contact period, people were 

largely restricted to the uplands for their own safety, therefore the increase in multiple 

component sites, may reflect an increase in the importance of a logistically organised 

procurement strategy in the region at this time. In summary there is strong evidence for 

post-contact changes in the settlement system including what appears to be a shift from a 

'forager' type strategy to a 'collector' type strategy during the contact period. 

11.3. Summary 

Some of the discrepancies between the ethnographic-historic models and the 

archaeological data can be explained by sampling phenomena, the nature of previous 

research in these zones, preservation factors and other site formation and disturbance 

processes. However I suggest there is also another explanation for the failure of a neat, tight 

fit between the two datasets. The spatial models developed for each zone were based on 

ethnographic and historic data pertaining to the contact period. The models may not fit 

because settlement patterns prior to contact were quite different to those in place 

immediately before European pastoral settlement. The implications of the results described 

in this thesis for studies of hunter-gatherer settlement patterns elsewhere in Australia are 

discussed in the final chapter. 
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CHAPTER TWELVE 
IMPLICATIONS OF THE CURRENT STUDY FOR ANALYSES 

OF 
HUNTER-GATHERER SETTLEMENT PATTERNS 

ELSEWHERE IN AUSTRALIA 



This thesis had a twofold aim: to undertake a study of Aboriginal settlement patterns 

in the Ord-Victoria River region and to use this study as a case example for addressing 

methodological problems common in studies of settlement patterns. Both of these aims have 

been met and it now remains to examine the results of this study in terms of the implications 

for the analyses of hunter-gatherer settlement patterns elsewhere in Australia. 

It was noted in Chapter 1 that there are a number of key methodological problems 

that arise during the analysis of settlement patterns which previous studies in the wet-dry 

tropics, including northern Australia had not uniformly addressed. These problems related 

to sample size effects, environmental change, chronological control, the impact of site 

formation and disturbance processes, and use of ethnographic and historic data in order to 

determine site function and interpret the archaeological record. This study attempted to 

address each of these issues in such a manner that their impact upon the results could be 

discerned and controlled for during subsequent analyses and interpretation. Of these issues 

those that had the greatest impact on the results of the current study were sampling 

phenomenon, chronological control, site formation and disturbance processes and the use of 

ethnographic and historic data. 

12.1. Sampling phenomenon 

The current study has highlighted the importance of addressing sampling issues not 

only at the assemblage level but also at the regional level in terms of area covered and kinds 

of sites considered. It was demonstrated in Chapter 7 that the current distribution of sites in 

the Ord-Victoria River region reflects the nature of previous research rather than hunter-

gatherer settlement patterns. A failure to consider these kinds of issues may result in 

misleading interpretations of land use. For example in her study in the Alligator Rivers 

region, Schrire (1982, White 1967) observed a marked dichotomy between plateau and 

plains archaeology in terms of the types of stone working activities conducted across the 

landscape. Initially this difference was interpreted as reflecting the presence of two 

different cultural groups occupying these areas (White 1967). She later re-interpreted this 

archaeological patterning as resulting from the seasonal movement between the plateau and 

plain by one group (White and Petersen 1969). This interpretation was modified in her 

monograph and she concluded that while her seasonal interpretation remained valid as a 

general model, actual use of the area was far more complex. Rather than a wholesale 

movement onto the plateau during the wet season, she concluded that there may well have 

been year-round occupation on the plains with a minor retreat to high ground during the 

peak of the wet and that differences in stone artefact assemblage composition reflected the 
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availability of certain resources relative to sites (Schrire 1982:251). Subsequent research by 

other scholars such as Brockwell (1996b) tends to confirm this latter view. This example 

demonstrates the importance of considering sites located in contexts other than rock shelters 

if the aim is to understand land use patterns in a particular area. However a more important 

point is that ongoing research in the Alligator Rivers region has shown that the model 

developed by Schrire on the basis of few sites and a relatively small area, was problematic 

when applied to the wider region. Thus her model was not so much inaccurate or 

misleading, rather it failed to capture the diversity of land use strategies which operated in 

the area in the past, based as it was on a tiny 'window' of the regional archaeological record. 

One possible solution to this type of problem is to conduct large scale regional studies of the 

sort undertaken in this thesis which can identif' existing biases and the results can be 

interpreted within these limits. Such studies may also identif' areas requiring further 

research in order to eliminate some of these biases. For example in the Ord-Victoria area 

systematic surveys of the islands and coasts are required. Additionally systematic intensive 

surveys are likely to minimise sampling problems arising from focussing on certain 

topographic features or environments. 

12.2. Chronological control 

Jacobson (1985) has noted that there is a perception held by some archaeologists 

that non-stratified open sites are too problematic to use in settlement studies because they 

cannot be dated and therefore are of little use in discerning patterns of land use (particularly 

temporal changes in settlement patterns) and all too often are subject to disturbance. Such a 

perception is pessimistic and certainly not helpful. Rather than dismiss this category of sites 

from settlement studies, efforts should be directed towards finding ways in which these sites 

can be incorporated into studies of settlement patterns. In Chapter 1 various methods by 

which this could be achieved were described. Yet within an Australian context there has 

been a reluctance to place too much faith in non-stratified open site data (e.g. Gaughwin 

1988). In the current study discerning patterns of land use on landforms which do not 

contain rock shelters was possible only by the use of open sites and a fuller picture of the 

settlement system was obtained as a result. A broad level of temporal control was achieved 

by examining the contents of the sites and condition of artefacts at sites and examining 

settlement patterns at a broad level of resolution. The level of resolution required will vary 

according to the nature and scale of each investigation. 
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12.3. Impact of site formation and disturbance processes 

Addressing the impact of these factors on observed site patterning should be 

undertaken in order to demonstrate that the observed results reflect hunter-gatherer land use 

rather than natural disturbance processes. It was demonstrated in this study that site 

formation and disturbance processes, particularly those associated with fluvial processes 

impacted on site survival and site structure, even on sites which were not nearby water 

sources. Given that such processes affected sites in the study area, it is highly likely that 

such processes have also occurred at sites elsewhere in northern Australia and probable that 

such processes have impacted sites elsewhere in Australia. As the loss of artefacts from 

sites may hinder interpretation of the activities that were carried out at sites it is necessary to 

determine if sites have been subject to these processes before undertaking analysis and 

interpretation. Therefore this issue must be addressed not only at the regional level but also 

at the level of patterning within artefact assemblages. 

12.4. Control over site function - the use of ethnographic data 

The most important implication stemming from this study relates to the use of 

ethnographic and historic data, not just as a means of determining site function but as a 

source of data utilised to provide models of land use and interpret archaeological patterning. 

The conclusions I have drawn concerning the use of such data reinforce those made recently 

by other scholars from northern Australia (e.g. Bowen 1996; Mitchell 1994b). 

In the latter part of the 19th century, Australian Aborigines were generally viewed 

as living examples of a way of life that had long since vanished from most other parts of the 

world at that time. This notion continued into the 20th century and it was commonly 

thought by Europeans that there was continuity between the behaviours and material culture 

observed ethnographically and those of the past. Many years later, a continuing widespread 

acceptance of the notion of continuity saw archaeologists draw eagerly upon those 

ethnographies regarded as having been made amongst "living stone age people", such as the 

Kung bushmen and central Australian Aborigines, in order to interpret phenomena in the 

archaeological record (eg Yellen 1977; Gould 1971; Hayden 1977). There are numerous 

examples of the use of ethnography in order to shed light on archaeological events in the 

Australian literature (e.g. Bowdler 1976; Flood 1988; Lourandos 1977, 1980; McBryde 

1978a, 1984; White 1967; White and Petersen 1969). Indeed, the prevailing view was that 

sound archaeological interpretation could not take place without proper reference to 

ethnographies, as is evident in the title of Flood's (1988) paper, "No Ethnography No Moth 

Hunters". 
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As noted by Mitchell (1994b:412) recently many archaeologists have called for 

caution when applying ethnographic or historic analogies to Pleistocene contexts (e.g. 

Cosgrove et al. 1990; Moser 1992; Murray 1988:4; White and O'Connell 1982:33). 

However there remains the belief that such analogies are applicable to the Holocene with 

little critical assessment or testing of the source data, and little justification for why these 

analogies are appropriate for the Holocene but not the Pleistocene (e.g. Flood 1980; Gould 

1977a; Head 1994; Lourandos 1977, 1983; McBryde 1978b:3, 1982; Truscott 1994). That 

this notion of continuity between the ethnographic present and late Holocene should be held 

at all is curious given that there are well documented changes in the late Holocene 

archaeological record. Yet it is clear that the notion of ethnographic continuity continues to 

persist amongst archaeological circles. For example models of land use and settlement 

developed by Head (1994), Allen (1989) and Schrire (1982) both within the study area and 

in regions adjacent to the Ord-Victoria River region, all rely on a notion of continuity 

between the recent past and the late Holocene, but do not justify their reasons for selecting 

this particular time frame. The common perception is that settlement patterns have 

remained largely unchanged over the last 2,000 or 3,000 years although it is not 

demonstrated that this is the case. Head (1994:179) for example, with reference to 

ethnographic models of firing believes that the "ethnographic analogy applies for about 

three thousand years, but I can't prove it,...". The results of this study suggest that in the 

absence of direct "proof' the application of ethnographic analogy beyond the contact period 

is highly questionable. 

In light of such notions of ethnographic continuity it is interesting to take note of 

recent research carried out by scholars in related disciplines. These investigations suggest 

that there have been rapid and substantial changes between ethnographically observed 

peoples and contexts and the recent past. For example, consider contact between Aborigines 

in northern Australia with foreigners such as the Macassans in the late 18th and early 19th 

centuries. This contact saw the transmission of smallpox which had a devastating and far-

reaching impact on groups located as far away as central Australia (Kimber 1988). As there 

were no traditional remedies to counter the effects of this disease many people died, even in 

areas expected to have been remote from wider contact (Kimber 1988:63). As a result of 

these demographic changes, it is likely that political and social restructuring occurred in 

order to accommodate the new regime which saw the men:women ratio change from about 

equal to 2:1 (Kimber 1988:65). According to Kimber (1988:64), another outcome of such a 

population decline would be a decrease in the pressure placed on food and other economic 
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resources, which in turn might result in a change in subsistence and land use strategies. The 

implications of this work, and that by others such as Butlin (1983) and Campbell (1985), is 

that that many changes had already occurred in Aboriginal lifeways prior to actual contact 

with Europeans, and in turn, ethnographers. This is likely to be the case elsewhere in 

Australia. A re-examination of the historic records utilised by Lourandos (1983) to develop 

his intensification model has recently been undertaken by Mitchell (1994b:413-417). His 

review suggests that the Aboriginal social systems observed in 19th century Victoria may 

well have been a quite recent phenomenon and that there may have been recent changes in 

settlement patterns as a result of foreign contact (Mitchell 1994b:413-417); a view also 

supported by research undertaken by Clarke (1994a). 

However, changes to Aboriginal lifeways did not stop with the arrival and 

settlement of Australia by Europeans; rather it was an ongoing process. Studies of early 

Aboriginal-European relations carried out by Reynolds (1972, 1981), McGrath (1987), Reid 

(1990) and Markus (1990) describe changes in demography, diet, and land use as result of 

European contact. Therefore it is not surprising that this study has shown no tight fit 

between ethnographic and historic models and archaeological data. While the lack of a tight 

fit partly resulted from sampling, site formation processes, and the nature of previous 

research, it also resulted because there was a change in settlement patterns during the 

contact period. I provided strong evidence for a rapid shift in settlement patterns during the 

contact period in the study area and studies from elsewhere in northern Australia (e.g. 

Clarke 1994b; Mitchell 1994b) also indicates that settlement patterns changed dramatically 

during the contact period. Therefore there is far less continuity between ethnographic time 

periods and the recent past than previously thought. What is surprising is that not more 

archaeological studies have also illustrated post-contact changes in aspects of Aboriginal 

life, given that it is well documented historically. 

If, as appears to be the case, hunter-gatherer settlement patterns in northern 

Australia altered markedly as a result of contact, then there are implications not only for 

hunter-gather settlement patterns elsewhere in Australia, but also for studies which have 

relied heavily on ethnographic data derived from northern Australia in order to model 

aspects of prehistoric hunter-gatherer behaviour. The validity of results from these kinds of 

studies in which interpretations of hunter-gatherer land use rely heavily on works such as 

Meehan (1982), Peterson (1968; 1971), Roth (1901), and Thompson (1939), may be 

questioned on the basis of the applicability of this type of data to the study area. For 

example Truscott recently constructed a type profile for coastal middens throughout 
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Australia. In searching for an appropriate classification system she states that "Inevitably, I 

examined Meehan's well-known description of different types of midden sites, based on the 

contemporary food gathering activities of the Anbarra people of . . .Amhem Land" (Truscott 

1994:133, emphasis mine). Truscott's (1994) classification system therefore relies on the 

types of middens identified by Meehan (1982) such as "dinner-time camp", "base camp", 

and "processing site". This is in spite of the fact that the classification system was for all 

Australian middens, not just those in coastal Arnhem land or even northern Australia, and in 

spite of comments by Meehan (1988:171) herself several years earlier, that her dinnertime 

camp model had often been (mis)used by scholars in a simplistic fashion to describe "any 

old pile of food debris lying around the landscape". 

It is also clear that as archaeologists if we wish to use ethnographic and historic data 

in order to interpret the past, then we must be aware that while such data describes life as it 

was during the contact period, it does not directly pertain to Aboriginal life in the preceding 

pre-contact period. Therefore such data cannot be directly applied to the late Holocene. 

12.5. Concluding remarks: breakingfree from the tyranny of ethnography 

Contrary to initial indications and previous studies that indicated that ethnographic 

and historic data would be useful in terms of understanding prehistoric hunter-gatherer 

settlement patterns, this was not entirely the case in the current study. Such data revealed 

recent (post-contact) adaptive patterns and was of little use in reconstructing pre-contact 

settlement patterns. Archaeological data presented in Chapters 7-10 was more illuminating. 

This was despite the fact that a detailed critical assessment of the ethnographic and historic 

data had been undertaken prior to utilising such data. I therefore conclude that ethnographic 

and historic data is not required in order to arrive at plausible scenarios of prehistoric 

settlement behaviour and demonstrated this at the end of Chapter 7 by developing land use 

strategies based on archaeological data. On the contrary, reliance on ethnographic and 

historic data may cause us to presume behavioural continuity that does not exist. Given that 

settlement patterns appear to have changed markedly as a result of contact, we should not 

expect a tight fit between ethnographic and historic and pre-contact archaeological data. I 

suggest that in the case of the use of historic and ethnographic data "less is more". In terms 

of pre-contact settlement patterns we should focus on ways of analysing and interpreting the 

archaeological data by itself, rather than exhibiting a slavish dependence on ethnographic 

and historic data which will only permit us to interpret the archaeological record in terms of 

what we already know. 
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