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CHAPTER 9 

SURVEYS, OPEN SITES AND EXCAVATIONS 

9.1 1N'IRODUCTION 

In this chapter I discuss four aspects of the study methodology. Firstly, I describe the survey 

strategies adopted for the gorges and the tablelands: because of the differences between the two 

physiographic units it was necessary to tailor the surveys to the particular circumstances 

encountered. Figure 9.1 shows the Macleay catchment and the location of the survey area in the 

gorge country. I then describe the two excavations undertaken, one in the gorge country and the other 

on the tablelands. Next, I discuss the rationale that formed the basis of the site and artefact 

recording. Finally, I describe the variables recorded for sites and artefacts. 

9.2 TIiE SURVEYS 

9.2.1 The Gorge Country 

The original impetus for this project came from an archaeological survey undertaken for the 

Electricity Commission of N.S.W. (Ekom) in early 1982. They planned to build a series of dams in 

the gorges and on the eastern edge of the tablelands. The dam in the gorge was to have flooded some 

40kms of the middle reaches of the Apsley River to a depth of about 30 metres. A survey of very 

limited proportions (two days field work) indicated that there were sites in the gorge country, and 

highlighted the need for more work in the gorge country prior to the development proceeding 

further. 

Elcom subsequently engaged myself and others to carry out surveys of the archaeology, fauna and 

flora of the areas to be affected by the proposed dams, including that in the Apsley Gorge. The 

areas that were to be inspected are shown on figure 9.2. In the gorge country, only those areas to be 

affected by the lower dam were to be examined, in accordance with the brief under which I was 

engaged. This included those sections of the Apsley and Yarrowitch Rivers upstream of the 

proposed dam wall, to a height of 25 metres above normal river height. This, in fact, included all 

the numerous small flood plains found in the depositional elbows of these rivers. The steep slopes 

which rise virtually from the edge of the river mean that human occupation and movement through 

this part of the system was most likely restricted to the valley floor and the flood plains, a view 

confirmed by a number of spotchecks up ridges and saddles. The limitation of the survey to a height 

of 25-30 metres above the valley floor was not, therefore, a critical limitation for the survey. 
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Figure 9.1: Map of the upper and middle Macleay 
catchments, showing the general study area, and the 
study area in the gorge country in particular. 
Excavation sites are also shown. 
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The survey strategy involved a team of three or four individuals traversing the designated area 

examining all areas of exposure as well as creek and river bank sections. The survey was undertaken 

in the early winter months of 1982, when the natural dryness of the area compounded the effects of 

a prolonged drought in northern N.S.W. to provide excellent surface visibility in the study area. 

General surface visibility was of the order of 60%; there were numerous limited areas of much 

higher exposure. For all intents and purposes, the survey was comprehensive in its coverage. A 

number of sites were recorded in the course of the survey. The recording was very much preliminary 

in its nature: basic density and raw material counts, identification of particular types of artefacts 

<e.g. backed blades), some data about site location and form. 

The survey provided clear evidence that there had been a significant human presence in the gorge 

country during prehistoric times, something that had been broached by other archaeologists but not 

pursued through any programme of systematic survey. However, the survey results raised a number 

of issues that could not be answered without further work. These questions were: 

1. what variation, if any, was there in the assemblages seen on the sites recorded during the 

survey? 

2. what was the cause of any variation that did exist? 

3. what were the taphonomic processes at work on these sites, and how had they influenced 

the form the site took? 

4. how did these sites compare with sites elsewhere in the gorge system, both up and 

downstream of the proposed dam location? 

5. what patterns were there in site distribution through the gorge system, and what could 

they tell us about prehistoric human occupation of the gorges? 

I decided to follow up these questions by undertaking a more academically-oriented programme of 

investigations with the intention of completing a post-graduate degree. Fieldwork of broader scope 

was required so I designed the project to include more detailed recording of the area already 

examined as well as inspection of a substantial portion of the system. At this stage I also decided 

that it would be worthwhile to look at open sites on the tablelands because they offered potential 

to elucidate settlement patterns on the tablelands, a subject which had not been given great 

consideration previously. 
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Consequently, I surveyed a total of approximately 80kms of the Apsley-Macleay system on foot. In 

some instances, base camps were established from which day trips were made for survey and 

recording; in others, the team backpacked along through the area, recording sites in the process. 

Pedestrian examination was chosen not only because of its search effectiveness but because there are 

few vehicle tracks through the area. Some trails run from the tablelands down to the valley floor, 

but once there immediately peter out. Walking was the only access to much of the gorge system. 

The area, extending from the Tia River, just below the Apsley Falls, down the Apsley River to its 

confluence with the Macleay, then down the Macleay to where Kunderang Brook joins, and up the 

Kunderang Brook for a distance of 5kms, included 6 of the major landsystems identified by Morgan 

(1985). It was thought that this would provide a sufficient sample of sites as well as allowing me to 

examine whether variation in site form was due to broad changes in landscape. 

The whole area selected was surveyed at least twice by teams of three or four individuals. The 

central area from about 5kms above the Apsley-Yarrowitch confluence to Rowley'S Creek was 

examined four times. This duplication of survey effort ensured a comprehensive coverage of the 

study area. It also allowed me to assess the condition of a site over a few years. Although the 

drought broke in 1983/84, surface visibility remained good over the next few years. I attribute this 

to the fact that there had been no programme of pasture improvement in the gorges, in spite of their 

use as grazing areas for cattle. The natural species of grass were all tussock varieties, with grass 

cover rarely exceeding 60%. 

As was the case with the dam development survey, examination was largely confined to the valley 

floor and the gentler grades of the lower valley walls. However, a number of transects were 

undertaken up ridges that offered good routes to the gorge rim. These are relatively few: indeed, it 

was this lack of access that had forced Oxley to abandon his hopes of following the river to the 

coast and instead seek another route to the south via Mt Seaview. With the aid of Gethin Morgan 

(then of the Dept of Natural Resources, U.N.E.) I examined stereoscopic pairs of aerial 

photographs for the Apsley Gorge to identify a series of the easier routes. These were then 

examined by groups of either two or three individuals. 

Few sites or even isolated finds were found on any the ridge lines or saddles. There was certainly 

nothing like the pattern of site location found by Byrne (1984) during his survey of the mountainous 

Five Forests area of the south coast of New South Wales. With the exception of two isolated 

flakes, artefacts were found only on a ridge running from Rusden Creek to Paradise Plateau. Here 

two small scatters of flakes (less than 5 artefacts in each case) were found on small saddles along 



the ridge. This route is widely regarded by bushwalkers as the best route from the gorge to the 

tableland, and it appears this may have some prehistoric precedent. 
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I mentioned in chapter 2 that the geology of the greater part of the gorge system is such that it 

offers little prospect of rockshelter formation. However, there is a limestone formation which runs 

from Yessabah, just to the southwest of Kempsey, along the Macleay valley, and into Kunderang 

Brook. The limestone outcrops irregularly along the valley. Caves and caverns do occur in this 

formation. I examined a series of these by myself as well as in association with members of the 

Kempsey Speleological Society. 

Evidence of occupation was found in a couple of the shelters near Moparrabah, at the eastern edge of 

the gorge system. None was found in the two limestone caverns I inspected in the upper part of 

Kunderang Brook, and this was confirmed by test-pitting. I did find, however, an unlikely-looking 

shelter in indurated colluvial material on Kunderang Brook which proved to have evidence of 

occupation on the surface. Subsequent excavation revealed material dating back approximately 

1,500 years. Details of the excavation are provided in the following chapter. This is the only 

excavation undertaken in gorge country to date, other than the investigation of a human burial on 

the Macleay by Davidson (1982) in the mid-1970's. Here Davidson examined the stratigraphic 

position of a skeleton exposed in the river section, concluded it was Aboriginal and definltely in 

situ. Charcoal directly associated with the skeletal remains dated to approximately 500 b.p. The 

numerous limestone shelters further to the east would repay investigation. I chose not to excavate 

any of these because they lay too far from the site of my primary investigations: the deep gorge 

country. 

9.2.2 The Tablelands 

Once again, the original impetus for this programme stemmed from Elcom's plans to construct a 

series of three dams on the tablelands as part of the pump-storage hydroelectricity project. During 

the course of preliminary investigations I located a number of open sites in the Walcha area on some 

of which were fine examples of backed blades. 

At the time, Bowdler (1981a) had recently published a paper on the eastern highlands in which 

she had claimed that there were few occupation sites above 1,000 m.a.s.l. on the New England 

Tablelands, and none which had backed blades. My results seemed to contradict this assertion. I 

concluded from this that the whole question of prehistoric human settlement and exploitation of 

the tablelands was still wide open as the surveys that had been undertaken on the tablelands were 

not designed to find the open sites which held the key to these issues. 



197 

I decided, therefore, to encompass this within my project. It seemed even more appropriate once 

preliminary examination of ethnohistorical data indicated that people from the gorges and sub

coastal zone moved onto the tablelands in summer and retreated to the east in the cooler months: I 

could gain a more complete view of subsistence and settlement strategies in the larger region. 

The survey strategy had two components. The first was a series of comprehensive surveys of limited 

areas of the tablelands to gain detailed data on the density and distribution of sites. The approach 

was essentially the same as that adopted in the survey of the gorges with small teams of people 

deployed to examine the area selected in detail. 

The results of these surveys were extremely mixed. Two undertaken on considerable areas of the 

Apsley River and Moona Plains to the east of WaIcha led to the discovery of one site. Others 

carried out on near Armidale, Salisbury Waters and the Cobrabald River resulted in the recording 

of a number of sites and some useful data regarding discard and curation in relation to silcrete 

quarries. The primary problem with this, and other more sophisticated survey strategies, was that 

the removal of trees and implementation of pasture improvement programmes meant that effective 

coverage in any area chosen for intensive examination was very low. The margins of numerous 

lagoons were also inspected, with similar mixed fortunes. As I wanted a larger sample, a different 

approach was called for. 

The second component of the survey methodology was less structured. It involved myself, sometimes 

with a small team, driving round the tablelands identifying areas of good surface visibility. These 

were then inspected. The technique included forays into private property, more leisurely inspection 

of the margins of creek lines and detailed examination of travelling stock routes and crown reserves. 

Whether a site was found or not, details of size of the area examined, surface exposure, erosional 

characteristics, distance to water and its location on a 1:25,()()() or 1:100,000 map were recorded. This 

provided the means for assessing coverage of the different greater soil types on the tablelands (no 

land system analysis has yet been undertaken of the tablelands). Results are presented in chapter 

11. 

In addition to the recording of open sites I also undertook the excavation and analysis of one large 

open site near Armidale. My purpose here was to recover a number of knapping floors which might 

be used for conjoin analysis to help delineate the reduction techniques used on other open sites. 

Results of the artefact analysis are provided in chapter 10. In the event, conjoin sets for this and 

other sites were extremely limited. In no case was I able to conjoin more than two artefacts for any 
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set. Most were split cones, and the few that were not provided little further evidence other than to 

indicate some core rotation. 

It is a truism that in concentrating on open sites there is a certain sacrificing of temporal control for 

detail of spatial distribution. As Foley (1981) has noted, however, why should temporal control be 

taken as the intrinsically more important. The problem of dating open sites has been widely 

recognised and in recent times there have been attempts to come to grips with it. The dating of open 

sites using stone artefact technology has been pioneered in Australia over the last ten years by 

Hiscock (e.g. 1986a, b and c) and Witter (in prep). I have adopted this approach in relation to open 

sites in the region under review here. 

I have utilised certain artefact types identified during an examination of the stone artefact 

assemblage from McBryde's Bendemeer sites to provide some chronological control for the 

tablelands. It will be apparent in chapter 9 that I have done something similar with material 

excavated from the Kunderang Brook rockshelter in the gorge country. Geomorphology has also been 

a critical element in dating sites both in the gorges and on the tablelands, with more detailed data 

available from the gorges (see chapter 2). 

9.3 TIlE EXCAVATIONS 

While the major emphasis of the archaeological component of this thesis is on open artefact 

scatters, two excavations were also undertaken. The first of these was the investigation of deposits 

in a rockshelter on Kunderang Brook in the gorge country. The second was selected areas of a large 

open site located near Saumarez Creek to the south of Armidale on the tablelands. Here I provide a 

description of each of these sites and the method by which each was excavated. Site locations are 

shown on fig. 9.1. 

9.3.1 Kunderang Brook Rockshelter 

I have mentioned already that searches were made for rockshelters in the gorge country offering 

excavation potential. Two shelters were found along Kunderang Brook in the heart of the Macleay 

falls country. 

The first was a true cave in an outcrop of limestone. There were no surface indications of human 

occupation (e.g. stone artefacts) but test pitting was warranted as the shelter had undoubted 

occupation potential. Two test pits measuring 50 x 50cms were excavated a distance apart from one 

another in this shelter. Deposit consisted of a fine, dry sediment comprising a mixture of limestone 

and bat guano. This was excavated with pointing trowels and sieved through a 3mm mesh. No 
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artefactual material was recovered, even after deposit was wet sieved. Consequently, investigation 

of this site was terminated and the test-pits backfilled once bedrock had been reached. 

On first impressions, the second site seemed to offer far less potential for human occupation than the 

first. It consisted of a slight overhang and a smaller, low shelter formed in indurated colluvial 

deposits on the side of a steep hill overlooking a small alluvial floodplain, about 150 metres from 

Kunderang Brook. It did not appear to be a particularly attractive place to stay, but Lindsay 

Youdale (the property owner) assured me his father had camped in it in his early years in the gorge 

country. Closer inspection led me to recognise a couple of small chert flakes on the surface, and 

suggested that excavation of the deposits was warranted. Excavation of the site was undertaken 

during July, 1987 by myself and a small field team of students from the University of New England. 

Excavation of the site proceeded along standard lines. A datum point was established at the 

northern end of the site and a base line was run from it along the length of the shelter. The site was 

then gridded and a square measuring 5Ox50cms was laid out adjacent to the dripline. This was 

labelled test-pit 1, unit a. Plan and sections of the rockshelter are shown in figures 9.3-5. 

It was possible to remove the uppermost layer of the trench with some difficulty using pointing 

trowels: the surface was powdery but only 2cms below it was extremely compact and full of gravel. 

Thereafter, it was necessary to use geological picks to loosen the deposit, which was then removed 

with trowel and dust pan. Arbitrary units (spits) were used in the removal of the deposit because of 

the difficulty in removing material and spotting changes in strata. Each spit consisted of 2 x 2 

gallon plastic buckets of deposit, which very closely approximated 5cms depth. The weight of each 

bucket of deposit was recorded. 

Deposit was taken to the area chosen for the spoil heap and dry sieved through a 3mm mesh. 

Because of the angular nature of the large amounts of gravel in the deposit it quickly became 

apparent that there would be difficulty in distinguishing artefacts from the mass of colluvial 

fragments which quickly clogged the sieve. 

I decided, therefore, that it would be better to simply shake through as much of the fines as 

possible and bag the rest of the deposit for wet sieving in the laboratory, where the material could 

be carefully sorted at leisure. This procedure was done from the first spit removed on. (In view of 

the small number of artefacts present in each spit, it proved to be a sensible decision: I found that it 

took approximately an hour per spit to sift through removing any artefact or charcoal present. Some 

bags of deposit took considerably longer to sort in this fashion. Time for this amount of attention 
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was not available in the field but did maximise the return of finds from what proved to be a rather 

small site in terms of artefacts per cubic metre). The retained sample from each spit, therefore, was 

placed in its own heavy-duty plastic bag. The bag was labelled twice, with a metal tag being 

placed inside the bag with the material and a texta marker used to label the exterior of the bag 

itself. Each label identified the site, in this case called Kunderang 2, the test-pit, the unit of that 

test-pit and the spit number (e.g. K2/TP1A/5 means the bag was spit 5 of unit A of test-pit 1 of site 

Kunderang 2). 

Artefacts and charcoal were seen both during excavation and sieving, though not in any great 

numbers. TIris provided enough incentive to continue. Indeed, I decided to expand the scope of the 

test-pitting program. Test-pit 1 was extended by 1 metre in length, so that it comprised a trench 1.5 

x O.5m running across the dripline. It was divided into three units, each measuring 0.5 x O.5m. A 

second trench was also excavated 1.5 metres to the east of the first. Like the first, it was 1.5 x O.5m 

in size, running across the dripline and was excavated using the same techniques. 

Details of spit depths are shown on figures 9.7 and 9.9. Table 9.1 show the weight of washed gravel 

greater than 3mm in randomly selected spits and the dry weight of deposit removed from those 

same spits. TIris highlights the large amount of large gravel fragments in each of these spits, 

emphasizing the difficulty in identifying artefacts amongst the gravel alluded to above. The 

presence of large amounts of gravel in the deposit may have been an advantage in one way as it may 

have hindered post-depositional vertical movement of material known to be a common problem in 

sites with very sandy or loose deposits (e.g. Stockton, 1973). 

The origin of deposit in each test-pit appeared to result from undercutting of the indurated deposits 

constituting the wall and roof of the shelter causing them to collapse, and accumulate on the floor of 

the shelter. The clear colour banding of the colluvials made correlation of stratigraphic units in the 

test-pits with sections of the wall and roof very easy, and confirmed this interpretation of the 

genesis of the site deposits. The stratigraphy in each test-pit was consistent, as can be seen in the 

section diagrams (figures 9.6 and 9.8). There were slight differences in the overall depth of each 

test-pit and the depth at which stratigraphic units appeared, but these are not significant and can 

be explained by variation in the thickness of colluvial deposits and uneveness of the shelter floor. 

Three distinct stratigraphic layers were identified. Variations in colour existed between units, and 

were characterised using a Munsell colour chart as shown on the section diagrams. 
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EXCAV UNIT SPIT RAW WEIGHT/KG WASHED/KG PERCENT 

TPIA 4 17 8 47 
TPIA 5 18 3 15 
TPIA 11 13 3 13 
TPIA 12 15 3 23 
TPIA 13 21 6 21 

TPIA&IB 14 24 8 33 

TPIB 2 23 5 23 
TPIB 5 12 4 33 
TPIB 7 15 2 15 
TPIB 8 9 3 33 
TPIB 11 12 5 42 

TPIC 4 13 4 30 
TPIC 6 13 5 38 
TPIC 9 13 4 32 
TPIC 10 19 6 31 
TPIC 13 14 2 14 

TP2A 4 16 3 19 
TP2A 8 22 5 23 

TP2A&2B 11 10 3 30 

TP2C 3 22 6 27 
TP2C 7 16 4 25 
TP2C 9 17 6 35 
TP2C 10 19 5 27 

Table 9.1: weight of sediment removed from selected 
spits, and the percentage of gravel greater than 3mm in 
same samples, trenchs land 2, K2 rockshelter. Raw weight: 
total amount of sediment; washed weight: amount of gravel 
greater than 3rnrn; percent: amount of sample greater than 
3rnrn in size. 
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Two radiocarbon dates were obtained on charcoal samples from the base of test-pit 2, and the lower 

spit of the uppermost stratigraphic unit of test-pit 2. The significance of the dates is discussed in 

chapter 10. The location of the samples is shown on figure 9.8. 

9.3.2 Saumarez Open Site 

This site consists of a large open artefact scatter on the southern bank of Saumarez Creek on a sheep 

camp in a travelling stock route, about 15kms to the south of Armidale. The site was located during 

a survey of the creek undertaken in 1985 (see figure 9.10 for plan of site). Artefacts were found 

scattered across a badly eroded area measuring about 130m x 50m. This area was badly eroded with 

topsoil totally removed, and the artefacts were lying on a lateritic surface. A large number of 

artefacts were seen, including numerous backed blades. Densities of up to 30 artefacts per square 

metre were recorded. 

Further survey along the creek and surrounding paddocks identified another small scatter consisting 

of an axe blank (collected for thin sectioning) and two flakes apparently detached from the blank 

100 metres to the east, and what appeared to be a knapped silcrete source on the side of a hill 250 

metres to the north. The silcrete source was an isolated outcrop in the middle of a ploughed and 

pastured field. There were a few flakes lying on the outcrop but none were seen in the surrounding 

area. A large open area excavation through the plough zone might enable recovery of material from 

the immediate vicinity of the source. Given Saumarez 1 lies a short distance from this silcrete 

outcrop and its assemblage is dominated by silcrete, it is reasonable to suppose that this is the 

source of the raw material on the site. 

Before going further I should describe the stratigraphy of the site area in more detail. The area lies 

within a zone of what are known as duplex or texture contrast soils. These consist of an upper unit 

referred to as the A horizon, composed of sandy/clayey soil of grey-brown colour. This is commonly 

thought to be Holocene in age. The lower, or B horizon, consists of clay either white or yellow in 

colour and often has a high gravel component. At this site the B horizon sits on a bed of laterite. 

The age of the B horizon is unknown (possibly Pleistocene). In the area of artefact exposure, all the 

A horizon and some of the B horiwn had been removed to expose the laterite. 

In the surrounding area, the ground was heavily pastured and intact. This meant that there was a 

neatly cut section about 30cms deep surrounding the area of artefact exposure. Careful examination 

of this section after rainfall led me to observe some artefacts eroding from it. From knowledge of 

similar situations in the Hunter valley I decided that there was a good chance that there was some 
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in situ material in the A horizon immediately adjacent to the eroded area, and that excavation 

could result in the discovery of intact knapping floors. 

An open area excavation, therefore, was planned and undertaken in June, 1988. The strategy was 

straightforward and has been tried with success in various regions (e.g. Witter, 1984; Hiscock, 

1986c; Koettig and Hughes, 1983). A trench 2 metres long and 0.5 metres wide was laid out extending 

from, or near, the exposed section onto the intact area. All the grass was removed from the surface of 

the trench. A spade was used to remove blocks of deposit a shovel-mouth square and approximately 

IDem thick. These were then run through a nest of Smm and 3mm sieves. Copious quantities of water 

were necessary to wash the soil through the sieves, due to its high clay content and the fact that 

the deposit was waterlogged. 

On locating a number of artefacts in the sieve or observing artefacts in situ. hand trowels were used 

to remove the deposit. The trench was also extended out from the point at which artefacts were 

encountered, in an attempt to excavate all the knapping floor. This resulted in somewhat odd 

shaped trenches, as can be seen in figure 9.11. Two trenches were excavated in this fashion, and 

excavation continued into the upper portion of the B horizon. As will be seen, this was consistent 

with the imputed Holocene age for the A horizon and the supposed extreme age of the B horizon. 

Excavation of the two trenches was discontinued once the knapping floors had been excavated, and 

the trenches were then drawn and backfilled. I did not attempt to record artefact positions in three 

dimensions during the excavation for the following reasons: 

1. Relatively few of the artefacts were seen in situ; 

2. The pOint of the exercise was to recover a sample of artefacts from undisturbed deposits, not 

to record details of intra-site spatial patterning. 

The field team ignored atrocious weather conditions in excavating the two trenches: it snowed on 

successive days, temperatures (with windchill factor) of _110 were recorded, and wet sieving was a 

refined torture. The effort was rewarded with the location of two distinct knapping floors, one in 

each trench. The excavation technique is surprisingly sensitive when experienced people are 

employed. It was possible to remove deposit to expose small parts of the knapping floor in plan, 

which aided the recognition of the feature and guided decisions about which area of the trench to 

extend. It also proved possible to remove spits 5 ems in depth. In both trenches, the material was 

contained within an area of less than 1.5 x l.5m and was virtually all silcrete from apparently the 

same source. Both artefact concentrations were in the 10 cms immediately above the contact of the A 
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and B horizons, and no artefacts were recovered from the B horizon. All artefactual material was 

washed and bagged for later analysis. Details of the assemblage are discussed in chapter 11. 
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I also excavated a burnt clay feature which was eroding out from the section and which could 

possibly have been a hearth. The feature was quartered and a series of Scm spits were removed to 

expose it in section. At the start the results looked promising, with a neat basin-shaped charcoal 

feature appearing in the A horizon. However, excavation down into the B horizon showed it 

continued down into this unit. Of itself, this was no problem. However, a series of thin, charcoal

rich fingers ran down from the bottom of the basin. Figure 9.12 depicts the feature in section. It was 

possible that heat from a fire could have dried and cracked the clays of the B horizon, allowing 

charcoal to penetrate to depth. However, it was simpler to interpret the feature as the burnt base of 

a small tree or shrub, with the fingers of charcoal being its burnt roots which had extended down 

natural jointing in the clays (CSIRO Soils, 1983). For this reason no charcoal was submitted for 

radiocarbon assay, hence there is no absolute date for the site. 

9.4 RECORDING OF OPEN SITES 

9.4.1 Artefact Recording Rationale 

I have already indicated that my survey strategy centred on the recording of open sites because 

they constituted the major archaeological resource, as well as being a little-studied body of data 

that had direct bearing of the questions I wanted to pursue. The issue I had to face was how to 

extract useful data from this resource? 

It quickly became apparent to me that the standard approach in Australia, the temporal

typological paradigm, was entirely inappropriate. Most of the sites offered little possibility of 

direct radiometric dating nor did they have a deeply stratified assemblage of stone artefacts from 

a sufficient sample of identifiable types could be extracted. These two features comprised the prime 

requirements for the temporal-typological approach, and it is easy to see why there has been the 

heavy emphasis On large shell middens and rockshelter sites that has characterised much of 

Australian archaeology. It is not that this emphasis is wrong: obviously, it has made some major 

contributions to Our understanding of the prehistory of Australia. In the present context, however, 

the approach it does have two signal failings. 

Firstly, it offers no way of coming to terms with a type of site which represents something like 90% 

of the archaeological resource of this continent: the small open artefact scatter. It consigns whole 

regions to archaeological obscurity for no reason other than that their geology is not conducive to 
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formation of rockshelters or their biogeography was such that formation of large base camps was 

out of the question. 
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The second problem is one focusing squarely on the typological approach. Typological analysis of 

stone artefacts has a long tradition in archaeology. The recognition of particular morphological 

features on stone artefacts and the use of these to define particular 'cultures' and phases of site 

occupation dates back to the earliest times of archaeological analysis of stone assemblages. It may 

have been a useful approach, particularly as it offered a means of relative dating of sites in the 

absence of any radiometric absolute techniques. 

Australian archaeology, developing very much from approaches common in Europe, adopted the 

typological approach. The literature is full of typological schemas of varying accuracy and 

usefullness. The typologies were and continue to be a mixture of ethnotaxonomy, functionality 

(sometimes guessed), technology, and morphological characteristics (with general artefact shape 

as well as amount and placement of retouch being the major features of interest). 

The problems and weaknesses of such an approach are myriad, and others more qualified than 

myself have discussed them at some length. It will suffice to note the following snags: 

1. There is no consistent typology of Australian stone artefacts. Witter (in prep) has very 

clearly shown that the process of selecting variables for measurement is very much a subjective one. 

Some think the angle of retouch is of prime importance while others think the placement of retouch 

is more significant. Moreover, as there is no consistency in the use of terms it is difficult to be sure 

that even when the same term is used that the same characteristic is being recorded. It is thus 

virtually impossible to compare studies done under the aegis of typology. 

2. A problem from which, to some extent, the above derives is that the foundation of most 

typologies have never been critically examined. There is extremely little questioning of why any 

particular variable is considered to be significant or useful in defining some change or trend in a site. 

Some have claimed on the basis of limited ethnoarchaeological research (e.g. Cane, 1984) that 

typologies are valid because Aborigines recognise some of the same types that archaeologists 

recognise. This is no full answer because it often happens that archaeologists also recognise types 

where Aboriginal informants make no differentiation. Nor does it corne to terms with situations in 

which no ethnographic data is available to test the archaeologist's assumptions. 
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3. The larger question of what factors may be causing change can often not be addressed 

because, while the variables recorded may be sufficient to indicate change, they are not suitable for 

analysing the underlying processes responsible for the change. 

4. The typological approach derives from Europe, where radical changes were apparently 

readily visible in stone artefact assemblages through time in different regions. It is true that in 

Australia there is some regional variation in types (e.g. the distribution of tulas and pirri points). 

However, it is not that marked and temporal change is even less pronounced. Typological 

approaches have discerned only one major change in the Australian sequence: the advent of the so

called small tool tradition. The core tool and scraper tradition both precedes, and is 

contemporaneous with, the small tool tradition. The disappearance of the small tool tradition is 

not consistent either temporally or spatially: in some regions it disappears 1,500 years ago, in 

others as little as 500 years ago, and in yet others it continues through to the present. In yet others, 

some items of the small tool tradition vanish while others continue to be made. 

5. Most sites include in their assemblage something less than 5% of stone artefacts that can be 

fitted into various type categories. This means that in an open site of less than 50 artefacts, only 2 or 

3 can be labelled as particular types. This, together with the lack of temporal variability, means 

that the use of types as fossile directeurs has limited value in the analysis of open sites. Normally, 

the comment is that the open site is somewhere between 4,000 and 500 years of age on the presence of 

some item of the small tool tradition. If no element identifiable as a component of the small tool 

tradition is present even this slender indication of age is not possible. 

The final point I would make about typological analysis of open sites relates to using differences in 

site size and artefact morphology to argue functional differences in site use. In Australia, no less 

than elsewhere, there are examples of this variation in site size and artefact form being used in 

this way. It is particularly common in the interpretation of open sites in contract reports as well as 

more academically formal studies (e.g. Mulvaney, 1975; Bowdler, 1981b; Kohen, 1985). Basically, 

numbers of artefacts are taken to equate with numbers of people on the site, while variation in 

formal types means different subsistence activities. 

The commonsense of such interpretations seems obvious, and, consequently, has been little tested. 

There has, however, been one attempt to check the validity of this assumption. O'Connell (1977) 

undertook an ethnoarchaeological examination of a series of sites in the Sandover Basin in central 

Australia. The sites investigated included both wet and dry season camps, at which very different 

resources were procured and eaten on a seasonal basis. O'Connell's study showed that there was 
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very little difference in the assemblages that could be attributed to functional variability. He 

observed 'that seasonal systems ... are unlikely to be reconstructed or verified on the basis of lithic 

material' (O'Connell, 1977: 280). Rather he concluded that such differences as were apparent were 

probably due to variation in raw material availability and quality rather than any functional 

factor. 

It seemed to me, therefore, that application of typological analysis to the open sites I was recording 

would have limited value. Any sample would be extremely small, be based on a subjective set of 

criteria and return little information about how or when people exploited certain areas. A different 

approach was required to deal with these sites. 

A paper by Byrne (1980) on variabilty on artefact assemblages as a function of distance from source 

has attracted little attention but foreshadowed a new direction in artefact analysis in Australia. 

Drawing on the work of the American lithic technology school, headed by people such as Crabtree 

and Flenniken, various researchers such as Hiscock (1982a and b, 1984, 1986a,b and c), Sutton (1985) 

and Witter (in prep) have suggested that variation in the Australian stone artefact industries can 

be better understood from a technological perspective. They have argued that without a clear 

appreciation of the technological factors that influence stone artefact form it is impossible to 

determine the significance of changes in artefact type, and even numbers of artefacts in different 

levels of a site. 

Hiscock and Witter, for example, have independently demonstrated that there are a wide variety 

of reduction techniques even for something as commonplace as backed blades. Witter (in prep) has 

undertaken refitting, or conjoin, studies and replicative experiments which show that there are at 

least five main methods of producing these items. He provides cogent arguments that the particular 

technique chosen reflects various factors, with raw material availability and its quality being the 

main ones. Hiscock (1986c) has shown, also on the basis of conjoin study, that in the Hunter valley 

there are a series of changes in reduction techniques used over the last 1,500 years. 

The technological approach offered a series of advantages that were lacking from typological 

analysis. Primary amongst these is the tenets underpinning the whole approach. Typology derives 

from a belief that people are manufacturing an artefact with some mental template in mind 

(somewhat akin to Plato's theory of 'forms') and that the archaeologist can determine this by 

utilising ethnotaxonomy or defining a series of morphological characteristics he/she considers to be 

significant. 
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Technological analysis has as its basis the concept that the raw material establishes the 

parameters within which the knapper can operate. These parameters in tum relate to the various 

laws of stress mechanics in brittle substances. There may be a number of ways to solve a particular 

problem resulting from these constraints, and the decision to utilise one over another may be a 

cultural one, but the processes that any technique uses to overcome a constraint are rigidly defined 

by these inviolate laws of stress mechanics. 

It is possible to objectively identify and quantify the problem and the methods used to overcome it 

through a knowledge of these laws. For example, the mass of a core is critical in the success of 

removing a flake by free-hand percussion, other things being equal: once a core crosses a certain mass 

threshhold it becomes extremely difficult, if not impossible, to remove a flake by this technique 

because of problems with inertia. We can measure the mass of cores of a particular raw material 

flaked using percussion and bipolar techniques to see if the use of either technique is related to 

change in core mass during the reduction process (see Hiscock, 1982a for an archaeological example 

of this principle at work). Bowdler (1983: 155) may well be right in asserting that archeological 

typologies 'may provide archaeologists with useful information which has nothing to do with 

either technology or ernic beliefs or perceptions'. It seems to me, however, that we would do better 

to exclude those elements which can be ascribed to technological factors before turning to methods 

which rely only on arbitrary decisions by archaeologists. 

Because the variables required for technological analysis are found on the unmodified artefacts 

rather than the finished examples of a particular type, all the artefacts on a site, rather than just 

the few formal tools, need to be analysed. Consequently, even relatively small open sites, which 

have little to offer under the temporal/typological paradigm, can playa significant part in 

delineating the technological processes at play in shaping an artefact assemblage. We can begin to 

ask more complex questions about distribution of technological traditions and patterns of settlement 

across the landscape on which such data can have a direct bearing. 

Finally, typological analysis provides no capacity to study the logistics of stone use. It is true that 

some (e.g. Hayden, 1977) have discussed logistical issues relating to the use/ adoption of particular 

types. However, in the main we have little notion of how logistical problems influence formal 

types, leading in some instances to silly arguments about 'righteous rocks' (Gould, 1980). 

Technological analysis provides opportunity for analysis of the influence of logistical 

considerations on stone artefact assemblages. We can study the effect that raw material quality and 

availability can have on reduction strategies, rationing and curation of stone artefacts. The issue of 

the application of collecting/logistical organisation versus foraging/mapping on has been 
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identified in the previous chapter as being central to our understanding of subsistence strategies in 

the areas under study. Technological analysis offers a means of examining this issue. 

9.4.2 Site Recording 

The most immediate tasks in recording a site is to know what you want to record (always supposing 

you know why you want to record it) and ensuring the desired data is collected in a comprehensive 

and consistent fashion. The variables that can be recorded are infinite, and the temptation to 

launch a 'grand fishing expedition' generating reams of inappropriate data while taking up 

enormous amounts of time is always there. To avoid this potentiality I attempted to keep clearly in 

mind my objectives: 

1. To establish any site locational preferences relating to geographic/geomorphological 

context. 

2. To identify factors which might have influenced site preservation and/or form. 

3. To characterise artefact assemblages on sites using a technological approach. 

4. Following on from 3, to determine what variation existed between open site assemblages 

and consider those factors that might have influenced this. 

5. To mesh the whole into a model of regional settlement pattern, and compare this with 

ethnohistorical models. 

Because I wanted where possible to record data in the field, I undertook site reconnaissances to see 

what the sites were like, what they offered in relation to the above issues, and what data could be 

reasonably recorded in the field. I then designed three recording forms to ensure that the data 

collected was consistent from site to site. These forms are included as figures 9.13-15. 

Figure 9.13 was a general site recording form. Details of site name, grid reference, type, dimensions 

and geomorphological position are self-evident, but others require some explanation. Boundary 

referred to whether the dimensions of a site were determined by factors such as ground cover, in 

which case it was an environmental boundary, or whether sterile ground about the site allowed for 

clear delineation of the areal extent of the site, in which case it was a cultural boundary. 

Background referred to whether there was a scatter of unmodified stone or gravel across the site 

area, which could reduce effectiveness of the site examination. This was recorded as either high, 



site name: site type: 

site location (1: 25k grid ref): 

date: 

recorder's naIIle: 

% surface visibility survey area: 

comments reo general environment: 

geomorph. location: hill slope, creek bank, etc: 

site dimensions: 

boundary: cult natural 

site condition: 

erosion: y n stable: depositional: 

type: gullying sheet 

in situ material present: y n 

describe stratigraphy: 

substrate: 

site aspect: 

distance to water: 
direction to water: 

background density: 

vegetation on site: 
leaf litter: 

soil type: 

site aspect: 

perm temp 

%site covered %coverage 

environmental comments re site: stone present, factors affecting site: 

Figure 9.13: Site recording form 
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moderate or low, subjective terms for what was a subjective assessment. However, as I alone 

completed these forms, the recording of this and other factors should be relatively consistent. I 

have preferred to use qualitative assessments of some variables because it is difficult to accurately 

measure them, and I decided not to give a pseudo-quantitative veneer to them by converting a 

subjective assessment into a percentage. This applies to measurement of background denSity, site 

damage and erosional/depositional characteristics of a site. 

The amount of the site covered in vegetation was recorded at two levels: the extent of vegetation 

cover on the site, and the density of vegetation cover. This was estimated by measuring the area of 

vegetation on the site, and converting this to a percentage. Actual cover was calculated by 

measuring off a square metre and estimating the coverage in this area. Obviously, it would be 

possible to collate far more accurate figures using botanical quadrat analysis but the greatly 

increased time investment against improved accuracy was not deemed worthwhile. Leaf litter was 

recorded in the same way. Both were recorded to assess the effectiveness of the site examination. 

Site aspect was recorded as a direction which could range between any two points on the compass or 

a complete view of the surrounding country. For example, a site could have a northerly aspect, an 

aspect which ranged from southwest to northeast, or 3600 
. Site slope was measured with a 

clinometer. Distance to water was estimated by eye and map location and its bearing with a 

compass. 

The condition of the site was recorded in terms of whether it was stable, eroding, or in a 

depositional context. If the site was eroding, details of whether this was sheet or gully erosion 

were recorded. If it was in a depositional location, it was recorded whether this was slope wash, 

humus or alluvium. An assessment of other factors which might have influenced site condition was 

also made. Included in this were details such as occurrence of vehicular traffic, animal pads and 

bulldozing. 

The second and third forms (figure 9.14-15) were used to record stone flakes/flaked pieces and cores 

respectively. As the forms are written in a sort of shorthand and because some of the terms may be 

unfamiliar I have provided a glossary of the variables recorded. The reasons for recording these 

variables are demonstrated in the following chapters. 

9.4.2.1 Form 9.14 variables: flakes and flaked pieces 

Flake: a piece of stone possessing evidence (normally a ring crack or bulb of percussion) of having 

been struck from a core. 



Dimensions 

Dorsal characteristics 

Ventral characteristics 

Platform characteristics 

Flake 

Flake piece 

Raw mat 

Form type 

Complete 

Incomplete 

Trans 

Longit 

Leng 

Wid 1 

Wid 2 

Thick 

Cortex 

Flake no. 

Flake dir. 

Flake term 

Retouch/ dorsal 

Old plat 

Term type 

Erail 

Retouch/ vent 

Cortex plat 

1 flake 

2 flake 

Facetted 

O'hangrem 

Angle 

Comments 

Figure 9.14: Flake artefact recording form 
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Flaked piece: a piece of stone that appears to have been flaked but on which the ventral and dorsal 

surfaces can not be determined because necessary characteristics are missing. 

Raw material: the type of stone of which the artefact is made. 

Form type (formal type): the artefact possesses morphological characteristics which allow it to be 

assigned to a formal typological category. 

Complete/incomplete: whether the flake possesses both its proximal and distal margins (striking 

platform and flake termination respectively), as well as all of both lateral margins. 

Trans/long (transverse!longitudinal): if a flake is incomplete, it can be broken in one of two ways. It 

may be snapped transversally (Le. perpendicular to the axis running from proximal to the distal 

margins), sometimes also called a lateral snap, as it runs from across the flake from one lateral 

margin to the other. A flake can also snap longitudinally, either along or parallel to the axis 

running from proximal to distal. This is sometimes called a split cone. 

Leng (length): measurement (to nearest mm) of the artefact along the proximal-distal axis. 

Wid 1 (width 1): measurement (to nearest mm) of the artefact along its striking platform at 90 

degrees to the proximal-distal axis (Le. from lateral margin to lateral margin). 

Wid 2 (width 2): measurement (to nearest mm) of the artefact at the mid-point along proximal

distal axis, and in same orientation as width 1. 

Thick (thickness): measurement (to nearest mm) across the striking platform from ventral to dorsal 

surface and at 90 degrees to width 1, using the ring crack or centre of the bulb as the reference point. 

Cortex: the heavily weathered exterior of a piece of rock. Both the presence and amount of cortex 

were recorded. 

Flake no (flake number): the number of flake scars on the dorsal surface of a flake. 
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Flake dir (flake direction): the direction from which the flake scars identified on the dorsal 

surface were struck. This can be either proximal, dorsal or lateral margin (or some combination of 

these). 

Flake term (flake termination): the form of terminations of the flake scars identified on the dorsal 

surface. This can be either feather, hinge, step, or outre passe. For definition of these terms see 

Cotterell et. al. (1979). 

Dorret (dorsal retouch): Ute presence of retouching along any margin of Ute flake on its dorsal 

surface, identified to margin and recorded to nearest mm. 

Old plat (old platform): evidence of old striking platforms on a ridge of dorsal surface of the flake. 

Term type (termination type): Ute form of termination of Ute distal margin of Ute flake (types same 

as for flake term). 

Erail (eraillure): the presence or absence of an eraillure scar on Ute ventral face of Ute flake. 

Ventret (ventral retouch): the presence of retouching along any margin of Ute flake on its ventral 

surface (measurement as for dorrel). 

Platcort (platform cortex): Ute presence of the weathered exterior of Ute rock on the striking 

platform of the flake was noted. 

1 flake: if the flake did not have a cortical striking platform, it must have a modified platform. 

The striking platform is composed of a single flake scar. This is sometimes referred to as a 

conchoidal platform. 

2 flake: as for 1 flake, but in this instance the platform possesses two or more flake scars. Numbers 

were counted where they exceeded 2. 

Facetted: sometimes the platform consists of a whole series of small flakes running across the 

platform from Ute dorsal to the ventral. Unlike a platform comprising one or more flake scars 

which may result from core rotation, facetting is an intentional effort to improve the characteristics 

of the striking platform and hence the flakes scars are initiated from the dorsal surface of the 

flake, something which may not be the case in conchoidal platforms. 



Core type single plat prismatic 

other 

multi plat cuboid 

other 

bipolar 

flake tranchet 

burin 

Raw Mat 

Plat prep o'hangrem 

facetting 

Size 

Wt 

Max flake length 

Cortex/% 

Flake scars/type/no 
, 

Edge angle <45 

45-75 

75-90 

>90 

Comments 

Figure 9.15: Core artefact recording form 

., . 
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O'hang rem (overhang removal): this is the removal of the loose or unstable dorsal edge of the 

striking platform. Unlike facetting, overhang removal results in a series of small flake scars on the 

proximal margin of the dorsal surface. 

Angle: the angle of the striking platform to the dorsal surface of the flake. Flakes were allocated 
.0000 to one of four categorIes: less than 45 ,45-75 ,75-90 ,and greater than 90 . 

Comments: any observation considered to be useful in characterising an artefact at a later date, but 

not included in the above (e.g. the presence of potIids or heat crazing, ability to be conjoined with 

another artefact). 

9.4.2.2 Form 9.15 variables: cores 

Core Type: cores come in a variety of forms, and my list is by no means exhaustive. What it aimed to 

do was to include the majority of core types encountered or provide opportunity for any other sort to 

be recorded on the form. 

Determination of which sorts to list specifically followed examination of a number of sites to 

familiarise myself with the most common types. In this I was aided by Dan Witter, who has 

undertaken pioneering work in Australia aimed at defining the various reduction techniques used in 

southeastern Australia by conjoin analysis and replicative experiment. Dan visited a number of 

sites with me, and introduced me to his vast knowledge of stone knapping and the signatures of 

various reduction techniques: the distinctive cores and flake features associated with particular 

techniques. Using this experience and the detailed descriptions of various reduction techniques 

provided by Hiscock (1985; 1986) and Witter (in prep), I listed the most common techniques and 

designed my form around them. 

In the single and mutiple platform categories the basic division were in terms of the regularity of 

the knapping. A prismatic core is a single platform core which has been knapped in a regular 

fashion around its perimeter, most often on production of elongate flakes. The other category 

included those cores from which flakes have been removed in a more ad hoc manner: one struck here, 

another struck there. 

In the multiplatform category, a cuboid core was one which had been regularly rotated 900
, thereby 

assuming a rough cube shape, with most angles approaching 900
• The other category included those 

cores which had been rotated, perhaps as much as a cuboid core, but in a more haphazard fashion. 
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The bipolar category needs little description. This included cores with crushing at opposing ends. 

The last category, that of flake cores, does need more explanation. On the surface of it this appears 

to be a contradictory statement: how can a flake be a core? Hiscock, for instance, would include such 

items in his retouched category. I considered this possibility but decided against it for the 

following reason. While it is true that both burin and tranchet cores are retouched flakes, conjOin 

analysis has demonstrated that the express purpose of flakes of these sorts is to use to manufacture 

flakes of appropriate shape for blade manufacture (Witter in prep; Hiscock, 1985 and in prep). 

Both are also highly distinctive in form, and can be easily recognised. 

I decided, therefore, that as they were cores in this sense, and because other retouched flakes could 

not be mistaken for them, that it was acceptable to categorise them in this way. (I describe various 

reduction techniques in more detail in the following chapters). Some other examples of equally 

distinctive flake cores were encountered but with far less frequency. When they were, their type 

was recorded in the comments column. In retrospect, I think that Hiscock's suggestion of calling 

retouched flakes which have been used for this purpose producers is sensible and provides a simple 

means of avoiding confusion between core and flake categories, and I would adopt it in future. 

Raw material: the type of stone on which the artefact is manufactured. 

Plat prep (platform preparation): the presence of either overhang removal or facetting on margins 

of the core (see 9.4.2.1 for description of these). 

Size: this was measured (to nearest mm) for length, width and breadth on the three longest points 
a at 90 to each other. 

Weight: this was not recorded as I felt it could not be undertaken with any accuracy in the field. 

Max flake length (maximum flake length): this was the measurement (to nearest mm) of the longest 

complete flake scar on the core. 

Cortex: the presence of the weathered exterior of the stone on the core, and the percentage of the 

core covered by cortex. 

Flake scars/type/no: this included a count of the number of flake scars on the core and their 

termination type. 
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Edge angle: the angle between the striking platform and the free face of the core. The same 

categories used for flakes were used for cores, but a core could have more than one angle. 

Comments: details such as the number of core rotations, the number of flake series removed, evidence 

of thermal alteration, and anything else observed, were recorded in this column. 

9.5 CONCLUDING COMMENTS 

Before passing on to consider the data in detail I should make the following points. The margin for 

error in any undertaking of this sort increases in direct relation to the number of inexperienced 

people involved. For this reason I attempted to do the greater amount of recording myself, wherever 

possible using field assistants only in less demanding decision-making matters. Where this proved 

impossible, I closely supervised their activities, provided training in the requisite areas prior to 

going into the field, and insisted that all problems or uncertainties be referred to me for final 

decision. The advice of people experienced in knapping certainly aided in my understanding of this 

aspect, and the opportunity to revisit and rerecord sites as my knowledge grew was invaluable. 

I would not suggest that I will have eliminated all mistakes or error, but I hope I was at least 

consistent. The advantage of this was that in those instances where I have had to change my 

opinion (e.g. what I originally thought were 'terraces' on the Apsley-Macleay are actually related 

components of the one flooding regime), I have been able to alter the data to correct my consistent 

error knowing that I was always calling it the same thing. 

Secondly, it will become clear that unlike some others, I have, when recording stone artefacts, 

included data of both complete and incomplete artefacts. My reason for doing this was that in the 

gorges in particular some samples were very small and I was attempting to maximise the data 

available. This poses no great problems as long as like is compared with like. For instance, it would 

be wrong to include transversally snapped flakes in calculating average length. However, there is 

nothing wrong with including all flakes that have complete striking platforms in calculations 

pertaining to that feature, even if some flakes do not have their distal portions. 

At all times I have tried to be flexible to optimise the data pertaining to issues of interest to me. 

There is no single method which is right in all circumstances and I have attempted to employ the 

most appropriate tool for the job in hand. 
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CHAPTER 10 

ASPECTS OF THE ARCHAEOLOGY OF THE MACLEAY FALLS 

10.1 INIRODUcnON 

The model of exploitation of the gorges I have presented, and the archaeological expectations 

stemming from it, argues for a foraging exploitation strategy but in which the use of stone 

resources will not demonstrate standard rationing behaviour, in keeping with the use of the 

gorges as a transit corridor, as discussed in chapter 7. I have chosen to test this proposition by 

reference to two aspects of the archaeological record in this area: the distribution of sites in 

relation to resources and the exploitation of particular resources. Let me outline my reasons for 

examining these two variables in this process, using data drawn from the environmental review 

in chapter 2. 

Although there are a large number of land systems in the gorge system, there are only five 

which extend along the valley floor in the study area. Although there are discernible 

differences in geology, geomorphology and vegetation, these are not profound in terms of the 

critical elements for Aboriginal use of the area: basically the same faunal and floral resources 

are found throughout the system. This is because the three important resource zones, the river 

itself, the gallery woodland and pockets of dry rainforest, remain relatively constant 

irrespective of the land system they occur in. There are, however, minor differences in the 

relative density of terrestrial resources within each zone. The question then arises, did 

Aborigines identify these richer areas and selectively exploit them? We could ask, do the 

concentrations of archaeological material within the system co-incide with these areas? If the 

answer to these questions was yes then the model I proposed in the previous chapter might 

require serious revision. 

Recent studies by Byrne (1980), Witter (Dallas and Witter,1983), Hiscock (1986b), would seem 

to indicate that proximity to the source of raw material for artefact manufacture is a major 

factor in determining a number of variables in artefact assemblages. Basically, they argue that 

as distance from stone source increases so there will be a corresponding increase in behaviour 

aimed at economising the use of stone. For instance, in the Murchison Basin ofW.A., Byrne 

(1980) demonstrated that the size of silcrete flakes and cores decreased and the degree of 

retouching of silcrete artefacts increased as one moved further from the quarry source. Hiscock 

(1986b) has offered the following expectations if the model is to be sustained: 

1. that there will be increased curation of a particular raw material as distance from its 

source increases: this may take the form of decreased discard relative to other raw materials, 
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assuming that those other materials are more easily procurable and of a similar quality, or a 

decrease in overall artefact size; 

2. that efforts will be made to decrease the rate of discard by using more sophisticated 

techniques to reduce waste in the knapping process: this may include use of particular reduction 

strategies that minimise the number of blows or amount of raw material needed to produce the 

desired object, or use of particular techniques which improve the knapping success rate per item; 

3. that the amount of retouch per retouched item will increase as a function of distance 

from source as attempts are made to lengthen the life of stone implements before discard. 

Basically, these observations boil down to the old cooking dictum of 'doing more with less' as 

distance from source increases. Hiscock selected a range of variables related to the above 

propositions (e.g. artefact size, degree of core rotation, amount and type of platform 

preparation). His findings concurred with those of Byrne: there was a clear trend for increased 

curation and rationing as one moved away from raw material source. Basically, what has been 

shown is that in certain areas where stone is a resource which has a coarse-grained distribution, 

people have sought to maximise access to this resource by application of curation and rationing. 

Whatever the strength of the above examples, there has been a growing tendency to suppose 

that this relationship holds true in all locations giving it an immutable law-like stature. 

Little thought has been given to the other factors which may influence knapping response. For 

instance, Hiscock (1986b) has noted that the size of the raw material unit and its flaking 

quality are of fundamental importance in selection of reduction technique. Few seemed to have 

grasped the import of this observation. In a situation where raw material only comes in units 

too small for free-hand percussion knapping, it may only be reduced by bipolar techniques no 

matter what the distance from source. In other circumstances, the quality of the raw material 

may be such that it imposes constraints on the knapper, with only a very limited range of 

techniques allowing successful reduction. 

Thirdly, the pattern of seasonal movement may seriously influence assemblage form. What if 

the distribution and scheduling of resources is such that it requires rapid moves of considerable 

distance in the form of a large loop, with the last point in the cycle lying closer to the source of 

the raw material than the first but at such a distance as to make acquisition of raw material 

prohibitively costly. In chapter 7, I have already outlined a scenario in which application of a 

logistical strategy might result in non-standard rationing curves. 
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Table 10.1: Site name and number for sites recorded on the 
Apsley-Macleay gorge study area'. Geomorphological 
location, distance from sources of chert and jasper, site 
disturbance processes, and landsystem location (after 
Morgan, 1985), also given. Site numbers correspond to 
those on figures 10.1-4. 
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A final possibility yet to be considered is what pattern of stone use would emerge in areas where 

people are practising a foraging strategy in which resources are used in an ad hoc fashion. 

Would people have applied economising tactics to their use of particular resources of coarse

grained distributions in situations where they were only rapidly passing through from one 

major resource zone to another. The geological arrangements of the gorges provides an excellent 

opportunity to consider this. 

For details of the geology of the area, reference should be made to chapter 2. The main points 

for this analysis are: 

1. Most of the area is comprised of Paleozoic sedimentary rocks. Argillite (mudstone) is 

particularly common as pebbles in the river bed throughout the study area, and is suitable for 

knapping. 

2. A bed of radiolarian chert and jasper extends along about 15kms of the Apsley Gorge 

and up onto the Front Tableland. Nodules suitable for flaking are found scattered along steep 

slopes and in drainage lines running down to the river. This chert bed constitutes the best raw 

material in the gorge system. 

The question to be answered is: to what extent is assemblage variation in the gorge study area a 

reflection of access to or distance from this source of chert? Did the prehistoric people who 

exploited this region respond to the distribution of stone raw material by adopting logistical 

strategies to maximise the availability of chert? I examine this question first and then turn to 

the issue of site distribution. Before doing either of these things, however, I consider a more 

basic question: how long have people been exploiting the gorge system and how old are the open 

sites under analysis likely to be. 

10.2 CHRONOLOGY 

I have already noted that contrary to the views of some historians, there is evidence that the 

gorges were exploited before European settlement. How long prior to this is a question not so 

easily answered. Davidson (1982) has reported a radiocarbon date of 500 b.p. from a burial near 

Kunderang East station. Below I detail further archaeological and geomorphological data 

which suggest that exploitation commenced about 2,000 to 1,500 years ago. 

During the course of excavation of the rockshelter site it became obvious that although there 

was not any clear indication of hearth-like features in the areas excavated, there would be 

sufficient charcoal to obtain radiocarbon dating. Such proved to be the case: after wet sieving 

all charcoal in each spit was wrapped in metal foil set aside in a tagged bag. In the lower units 

the amount of charcoal in each spit was miniscule, certainly not enough in anyone for dating 
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purposes. The upper layers were far richer, and more than enough material was available for 

assay. 

I obtained two radiocarbon dates from the site. These were both taken on samples from K2/TP2, 

but as has been noted, the consistency of the stratigraphy across the two pits means that the 

dates can be directly related to deposits in K2/TP1. A date was obtained on an amalgamated 

charcoal sample from the following units: TP2A/9 and 10; TP2B/10 and 11; TP2C/10 and 11. The 

result was a date of 1,510 ± 70bp (Beta-22158). This date represents the basal units of the site, 

and is virtually synonomous with the actual date of initial occupation of the shelter. The date 

is of some interest when viewed in relation to geomorphological processes operating in this 

system over the middle and late Holocene (see chapter 2 and below). The second date, from a 

charcoal sample obtained from TP2B/4, was 430 ± 60 b.p. (Beta-29046). 

These two dates are shown on an age/depth curve for the site (figure 10.5). Normally, three 

radiocarbon dates are required for an age/depth curve. In this case this requirement can be 

dispensed with as it can be taken with some certainty that the uppermost deposit of this site 

dates to c.1930 a.d. (20 b.p.), the time when Alan Youdale used the shelter as a camp: the 

harmonica he played at the time was recovered from just within the uppermost deposits 

(Lindsay Youdale, personal communication). This curve shows that the rate of sediment build

up was virtually constant, with only a minor acceleration during the last few hundred years. 

None of'the open sites could be dated using absolute techniques as no hearth-like features 

presented themselves for sampling. Consequently, I have to rely on geomorphological 

association to ascribe any dates at all to them. In this context, dating of the small floodplains 

found along the upper parts of the system, and described in chapter 2 is critical. From these 

dates and what we know of the formational processes of vertical accretion floodplains, it is 

apparent that the sites can have a maximum age no greater than 3,000 years because 

floodplains older than that appear to have been scoured from the system. The presence of 

backed blades on a number of these sites suggests these sites can certainly be no older than 4,000 

years, as indicated by dates from Seelands and Bendemeer shelters (see Johnson, 1979 for a 

review of dates and reasons for doubting the earlier date of 5,600 b.p. for backed blades from 

Graman). 

In chapter 2 I reported that dates of 2,500 to 3,000 b.p. were obtained from alluvial material at 

the base of these floodplains while all the sites recorded here are very much on the surface. 

This would indicate that the sites are considerably younger than 3,OOObp. How much younger is 

open to debate but I would draw attention to the fact that occupation of the gorges is only viable 

once the floodplains have formed and reached sufficient size to sustain the rich floral and 
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faunal communities found on them now. The date of 3,000 is the genesis of the floodplain only: it 

would have taken a considerable period of time for the process of sedimentation followed by 

faunal and floral colonisation to have occurred. The location of a rocksheIter with a basal date 

of c.l,500 b.p. in eroding colluvial deposits on the margin of one of these floodplains is highly 

suggestive that Aboriginal exploitation of the Macleay Falls following the scouring of the 

floodplains at 3,000 b.p. may have (re)commenced at about 1,500 b.p. In this case, the open sites 

found on these floodplains must postdate this. In view of the fact that sediment deposition and 

floodplain accretion is a continuing process until river flow exceeds overbank capacity, 

initiating scouring of deposits hence removal of sites, the presence of these sites at no great 

depth below present floodplain surface level likewise indicates that the sites are of no great 

antiquity and are probably no older than 500 years at most. 

This still leaves open the question of the age of open sites which are not located on alluvial 

deposits: that is, those open sites situated on colluvial deposits, albeit in close proximity to the 

floodplains and the river. No relative dating on geomorphological grounds even of the rough 

and ready sort can be undertaken for these sites. However, the artefact assemblage of such sites 

can be compared with those of the open sites on the alluvial floodplains as well as that of the 

rocksheIter. From this comparison there is no clear evidence of the sites in colluvial contexts 

being significantly different to those on the alluvial floodplains. 

Stemming from this observation, we must think seriously about whether the sites now present 

merely represent a recent recolonisation of the gorges. There are three other pieces of evidence 

relevant to our consideration of this possibility. Firstly, sites dating back to 6,500 b.p. on the 

lower Macleay floodplain indicating that there have been people in the region for an extended 

period. Secondly, the tablelands appear to have been occupied about 4,000 years ago by people 

with coastal antecedents (to judge from linguistic evidence) suggesting movement from the coast 

to the tablelands at this date. Thirdly, prior to the last scouring of alluvial sediments in the 

upper part of the system there would have been suitable environmental conditions for 

exploitation of the gorges. The scouring which subsequently took place would have removed all 

traces of earlier occupation. 

While this question must remain unresolved for the moment, it does highlight a point of more 

general concern. Much is made by those favouring intensification arguments of the apparent late 

occupation of marginal areas. Most do not, however, have a close grip on relatively minor 

geomorphological events, regionally-speaking, which may yet have a profound effect on the 

archaeological record. This is absolutely essential if such arguments are to have credence. 
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10.3 ARTEFACT TAPHONOMY 

It has been noted by others (Kamminga, 1982; McBryde, 1984; Hiscock, 1985; Hall and Love, 

1985; Boot, 1987) that despite the apparent robusticity and durability of stone artefacts, they 

are indeed susceptible to post-depositional modification, just as bone is. They can be radically 

affected by a variety of processes following their discard and incorporation in archaeological 

deposits, and are not an unchanging representation of activities that led to their discard as 

some have suggested (e.g. Wright, 1983). Hiscock (1985) has cogently argued that it is 

appropriate to consider stone artefacts in the same way as we do other elements of the 

archaeological record: we need a clear appreciation of the site formational processes, those 

that might be termed the diagenetic mechanisms (Noe-Nygaard, 1977: 218), to 'accurately 

reconstruct the original composition of an assemblage or ... elicit information about human and 

non-human site formation processes' (Hiscock, 1985: 82). There is little need to labour what is 

plain commonsense. I accept without question the general thrust of this argument and below seek 

to understand how the assemblages under review here have been altered by post-depositional 

attrition before turning to the question of whether they demonstrate logistical behaviour. 

A variety of processes can affect assemblage form. These include treadage and breakage by 

prehistoric occupants of a site, animals or vehicle traffic, unintentional heat damage by 

campfire or bushfire, and weathering and decay of artefacts. In the present case, damage by 

vehicles and animal treadage are thought to be the main factors at play. Table 10.1 includes 

the relevant details. 

Obviously, the assessment of the impact of these factors is somewhat subjective. However, I am 

confident that my assessment is a fair one, based as it is on personal observation during a large 

number of visits, interviews with land-owners and regular visitors to the area, and a fairly 

comprehensive knowledge of the history of occupation and track building and usage in the study 

area. I have used the qualitative terms of heavy, medium/moderate and light to describe each 

site but this represents no major problem. The use of indices would confer no advantage in this 

regard as they would impose a falsely absolute impression on something which derives from a 

subjective assessment: it is impossible to obtain accurate figures on the number of cars that have 

used a particular track, or the number of animals that have walked across a site. 

It was noted that there were a large number of transversally broken flakes and flaked pieces in 

a number of these sites. Other researchers have noted that there is a close relationship between 

transversally-snapped flakes and the amount of disturbance a site has suffered (Hiscock, 1985; 

Hall and Love, 1985; cf. Boot, 1987). I also considered ~at the number of flaked pieces might 

also relate to post-depositional damage of artefacts. To examine these possibilities I have 
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plotted the percentage of transversally-snapped flakes and flaked pieces found on each site 

against the level of disturbance for the site. 
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Figures 10.6 and 10.7 show that there is a definite trend for an increase in the percentage of each 

category with increased site disturbance. However, the relationship is not one to one, suggesting 

that while a considerable amount of damage can be attributed to post-depositional attrition, 

some may result during the manufacturing process (see also McBryde, 1984). This is certainly 

likely in relation to artefacts made of chert, and I will comment on this matter further below. 

For now it is sufficient to note that allowance must be made for these factors when comparing 

densities of artefacts in different sites and areas: raw densities are not an accurate reflection of 

flaking intensity on a site (see Hiscock, 1985: 86-7). 

The data presented in these two figures are for all raw materials. It is conceivable that various 

raw materials might behave differently. In particular, the chert used is extremely brittle and 

riddled with cleavage planes, and hence is susceptible to fracture. To test the possibility that 

the frequency of transversally-snapped flakes and flaked pieces was related to the number of 

chert artefacts found on a site I plotted the percentage of chert artefacts per site by degree of 

site disturbance (figure 10.8). 

It can be seen that no pattern indicating such a relationship is apparent. Some sites with low 

levels of disturbance and, to judge from figures 10.6 and 10.7, low levels of transversally

snapped flakes and flaked pieces, have high amounts of chert, in some instances 100% of 

artefacts. In other instances the amount of chert is considerably lower, but the amount of 

disturbance is high and the number of transversally-snapped flakes and flaked pieces is 

commensurably high. I conclude, therefore, that variation in raw material has little influence 

in the patterns seen in figures 10.6 and 10.7, and that in the present case all raw materials are 

equally subject to post-depositional damage. This is probably the result of the gross cause of the 

damage (e.g. cars and hard-hoofed animals). In other places where the artefacts have been 

subjected to more subtle impact (e.g. human treadage), there may be some variation due to 

relative strength of raw materials (Hiscock, 1985; Boot, 1987). 

Hall and Love (1985) have suggested that the amount of retouch, or rather what is often 

described as retouch, on artefacts found on open sites subject to post-depositional disturbance, 

might in fact be due to post-depositional factors. I considered it appropriate to test this 

proposition. Figures 10.9 and 10.10 show the percentage of artefacts retouched per site and the 

average amount of retouch per retouched artefact per site respectively. These indicate that the 

overall number of retouched artefacts and the degree of retouching on retouched artefacts does 
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not increase in relation to the amount of site disturbance. There is considerable variation 

between sites in these two indices which appears unrelated to the degree of site disturbance. 

I am uncertain how to read such a result. Hall and Love (1985) have seemingly demonstrated a 

strong correlation between degree of trampling on a site and the amount of edge damage, albeit 

from a limited archaeological sample from southeast Queensland. Boot (1987: 12-4), on the 

other hand, has argued from experimental work that there is not a simple relationship between 

post-depositional site disturbance and artefact edge damage, noting that raw material strength 

and substrate variability interact with amount of trampling in a complex and little understood 

way to influence the archaeological patterns. Given that the number of transversally-snapped 

flake~ and flaked pieces per site are in great part due to the amount of attrition a site has 

suffered from animal and vehide traffic, one could expect that artefacts would also suffer a 

considerable degree of edge-damage as well. That they do not appear to have suffered could be 

the result of processes not yet understood. It might, however, be due to the manner in which I 

measured retouch/edge damage by simply measuring the length of retouch in miIlimetres. Hall 

and Love (1985) used a far more sophisticated approach, involving selecting only those 

artefacts which did not appear to have been purposively retouched and had edge angles of less 

than 400
, and they counted under magnification the actual number of flake scars per centimetre 

along the margin of an artefact. I am not able to duplicate this methodology as I collected my 

data before Hall and Love published their study and so must leave the issue undecided. 

In conclusion, it appears that there is reason to suppose that these sites have suffered to 

varying extents from post-depositional attrition. The number of transversally-snapped flakes 

and flaked pieces appears due in great measure to the degree of disturbance with type of raw 

material having had little effect on the process. This pattern is not duplicated in the amount of 

retouch/edge damage, but this may be a methodological problem alluded to above. Further 

work, induding experimentation, is certainly needed in this latter area. 

The above has some relevance in cultural resource management. In the vast majority of 

archaeological reports undertaken for E.I.S. work, in which the most commonly reported site is 

open artefact scatters, virtually no attention is paid to these sort of taphonomic problems. They 

can not be ignored as esoteric interests of the more academically-oriented. They are dearly 

central to the accurate description of sites, and the assessment of the significance of a site in 

terms of its regional importance and research potential which, unfortunately, tends to be done 

from raw density counts of artefact numbers and retouched items. This stems, in part, from the 

paradigm in which most (contract) archaeologists have been trained: namely, the typological 

approach which leads them to examine sites of this type without any great discernment in 
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these crucial areas. Hopefully, this situation will change as more become aware of the value of 

technological study for questions immediately relevant to their profession. 

10.4 RATIONING 

10.4.1 Flakes 

If access to stone is a factor, following Byrne and Hiscock we should expect artefacts to be 

smaller in size the further they get from the source, as rationing becomes necessary and cores are 

reduced more than they would be at the source. Figures 10.11 to 10.14 show the length, platform 

width, width of flake halfway along its length and platform thickness for all complete chert 

flakes found during the survey. One of the problems I encountered during analysis was the 

relatively small size of some site samples. Generally it is suggested that 30-50 artefacts 

represents a minimum sample (Dallas and Witter, 1983; Hiscock, 1986a). I have tried to adhere 

to this sample size wherever possible, but in some circumstances this has proved difficult. I 

have omitted the very small samples from the analysis. I have also amalgamated the samples 

from certain sites which occur a similar distance from source of chert/jasper and which lie in 

the same geomorphological context to provide a sufficient sample size. Sites 22 and sites 27-30 

have been treated in this fashion: both are approximately the same distance, and are situated 

in a colluvial context. Note that distance from source has not been measured in a straight line 

from the source. This does not reflect the real distance that would have to be traversed to obtain 

material. Rather I have calculated distance by measuring along watercourses and ridges from 

the site to the nearest outcrop of chert/jasper. 

These figures demonstrate that there is considerable variation in the length, thickness and 

width of chert artefacts across the sites and there is not a clear break between sites on the chert 

bed and those off it. Indeed, it seems to be the case that even on sites up to 3kms off the chert 

bed, chert artefacts are as large as, if not larger than, those found on it. There does seem to be a 

decrease in size after this distance, but it is by no means constant. The sample from sites 22 and 

27-30 continually has dimensions as large as those found on the chert bed, and figures for sites 1-

4 are highly variable with some attributes smaller and others larger than those for the chert 

bed. Calculation of ventral area index (square root of length x width 2, figure 10.15) and striking 

platform index (square root of width 1 x thickness, figure 10.16) do suggest that there is a 

general tendency for chert artefacts to become smaller with distance, with 5 kms appearing to 

be some kind of threshold, but obviously sites 22/27-30 still do not fit this pattern. 

The reason for little variation up to 3kms from the chert bed may lie in the ease with which 

chert may still be obtained up to that point by undertaking a walk of less than one hour along 

the river to collect stone. After this point the exercise becomes too expensive or suitable rock can 

not be obtained from the river, and rationing comes into play. This does not explain sites 22 and 



27-30, which remain aberrant in terms of the rationing model. Alternative explanations can 

accommodate this apparent anomaly, and are discussed below. 

250 

It might be reasonably expected that not only would smaller artefacts be made as distance from 

the source increased, but that they would also be more regular in size, because they would be 

consistently reduced to a smaller size than would be the case for sites on the raw material 

source. To test this possibility, I calculated the co-efficient of variation for the length, 

platform thickness and mid-point width of complete chert artefacts on various sites. This 

calculation measures the degree to which a sample clusters around its means, with the smaller 

the value the tighter the clustering. The values for each variable are shown in tables 10.2, 10.3 

and lOA respectively. Sites on the chert belt are shown in the top half of the table, those off it 

in the lower. These figures demonstrate that there is no appreciable trend to more consistent 

size on sites off the chert belt, nor is there any trend apparent for lower values with increasing 

distance. There is considerable range in values for all sites, with a high degree of overlap 

between sites on and off the chert belt. 

Both Hiscock (1986b) and Byrne (1980) reported that the amount of retouching increased with 

distance from source, and Hayden (1977b) observed a similar phenomenon. Figures 10.17 and 

10.18 show the percentage of retouched artefacts and the average amount of retouch per 

retouched artefact by distance from source. In both cases, the data fails to match expectations. 

There is little indication that more artefacts are retouched or that their amount of retouch 

increases with distance from source. However, given the taphonomic concerns alluded to 

previously with respect to this variable, these data are problematic and therefore should not 

be taken as conclusive. 

There is a reasonable expectation in the rationing model that use of a raw material will 

decrease as distance from source increases. This may be reflected in an absolute decrease in 

discard of that raw material, or as a decrease relative to other materials more easily obtained. 

(In the second case, there is an assumption that these other materials are of suitable quality 

that the problems they pose to a knapper do not outweigh the cost of carrying large amounts of 

material from a distant source or making repeated journeys to obtain stone). To test whether this 

prediction was met in the present case, I have plotted the percentage of each raw material on 

sites by distance from the chert bed. 

The following points should be noted. I have lumped both chert and jasper as they occur in the 

same geological formation. I also have lumped argillite and other sedimentary material for 

the same reason. I have also amalgamated figures from various sites the same distance from 

source to provide samples of sufficient size (in most instances more than 30 artefacts). Because of 
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taphonomic factors it is not possible to coinpare raw data from sites. It is obvious that sites 

suffering higher rates of attrition will contain more artefacts, due to processes of fragmentation. 

It is necessary to redress this problem to obtain a truer picture. To do this I have done the 

following: 

1. I have only used flakes and excluded flaked pieces. The reason for this was that I could 

not make even an educated guess how many flaked pieces were intentional removals, 

how many unintentional stemming from the characteristics of the raw material, or were 

due to taphonomic factors. It therefore seemed better to ignore them. 

2. I then took the flake data for each raw material per site and applied the folIowing 

correctional formula: 

n= C+ [(T-C)/2] 

where n = maximum number of flakes 

C = complete flakes 

T = total number of flakes 

This provided a maximum flake estimate for each raw material per site, as it is possible that 

some flakes were broken more than once. I considered that for the purposes of the exercise this 

latter possibility would not have a catastrophic effect, and could be ignored. 

The results are shown in figure 10.19 (the distance scale is logarithmic). The solid points 

connected by line are the actual percentages for the two groups of raw materials by distance. 

Once again, there is considerable variation in the quantities of raw material by distance. As 

might be expected, sites on the chert belt are dominated by chert/jasper, with at least 80% but 

more often more than 90% of the assemblage being composed of these materials. This dominance 

continues on sites up to 6 kms from the source. It is not until nearly 15 kms from the chert belt 

that a trend away from chert appears, and even then there are exceptions (sites 27-30). In spite 

of this hiccough, however, it is apparent that by 19 kms from the chert source the quantity of 

argillite/other has markedly increased to about 30% of material used, and thereafter the 

increase is rapid. By 23 kms it approaches 40% of the raw material. 

However, rapid though this is, the amount of chert that continues to be used is still around 50% 

almost 30 kms from the source. This compares with other areas where it has been observed that 

by this distance a raw material should be exhausted and contribute a negligible amount to an 

assemblage (e.g. Gould, 1977). Hiscock (1986b: 182-3, figure 4) found that chert had totally 

disappeared from assemblages on sites only 17 kms from its nearest source. Three possible 

explanations for this continuing reliance on chert present themselves: 
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1. Raw material is washed along the river, and is collected at distance from the source. 

2. It is a sufficiently good material, and other materials sufficiently poor, that it is worth 

either going and getting some more, or transporting more than would normally be the 

case. 

3. Movement from the source to these points is extremely rapid, and normal rationing 

expectations do not apply under these conditions. 

The first of these can be discounted inunediately. The chert is obtained in smallish blocks on 

the hillslopes on the chert belt. The material is even then riddled with incipient fractures and 

bedding planes, which pose problems for the knapper. Rolling down the slope and violent 

action in the river bed quickly exacerbate these problems. Knapping experiments with chert 

nodules taken from the river bed in the chert belt (i.e. where it has not travelled far) showed 

that the material almost fell to pieces when lightly touched with a hammerstone. Virtually 

no chert was found as pebbles downstream from the source, indicating it rapidly falls apart from 

its pounding in the river. This suggests to me that it is almost impossible to collect chert 

suitable for knapping from the river anywhere in the study area, and it would certainly not 

survive in useful form at 15 kms or 20 kms from the chert belt. The other possibilities will be 

canvassed below. 

Under the rationing model it is predicted that the degree of rectification (i.e techniques to 

minimise or remove errors from a core) will increase with distance from source. That is, various 

techniques will be applied to either increase the longevity of core use by overcoming problems 

imposed by reduced mass, flaws within the raw material, and/or errors in knapping technique, 

or to increase the efficiency of flake removal, leading to reduction in knapper-related problems 

and/or reduced use of raw material. These techniques will manifest themselves in various 

ways: increased use of core rotation, careful preparation of striking platform and striking 

margin, decreased amounts of cortex as cores are worked down further, utilisation of techniques 

to overcome physical characteristics of the material, and (of course) smaller cores. 

The practice of reducing a core to a smaller size the further one gets from a source can be 

measured by recording the presence of cortex on the dorsal margin of a flake, and by measuring 

the amount of cortex on those flakes which have some cortex present. Figures 10.20 and 10.21 

show these variables respectively by distance from chert belt, for both chert/jasper and 

argillite/other. Once again, I have ignored those samples considered too small to be significant 

or amalgamated small samples to beat this problem. Flaked pieces have been excluded. 

--------------------------------
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site no. coefficient of variation 

5 35.15 

6 46.31 

7 43.41 

8 42.82 

9 30.86 

11-14 42.11 

16 42.66 

1-4 45.88 

18-19 42.99 

20 38.58 

22/27-30 50.06 

23 18.75 

31 (K2 trench 1) 45.95 

32 (K2 trench 2) 49.57 

Table 10.2: Coefficient of variation for chert/jasper flake lengths. 
Figures in top half of table are for sites on the chert belt, the 
lower for sites elsewhere. 



site no 

5 

6 

7 

8 

9 

11-14 

16 

1-4 

18-19 

20 

22/27-30 

23 

31 

32 

260 

coefficient of variation 

58.72 

67.4 

63.48 

43.8 

74.25 

70.58 

73.45 

63.3 

76.9 

57.34 

60.05 

35.69 

82.93 

90.5 

Table 10.3: Coefficient of variation for chert/jasper flake 
thickness. Figures in top half of table are for sites on the chert 
belt, the lower for sites elsewhere. 
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site no. coefficient of variation 

5 34.42 

6 53.52 

7 48.29 

8 41. 58 

9 35.74 

11-14 57.69 

16 63.6 

1-4 46.34 

18-19 46.06 

20 38.89 

22/27-30 45.99 

23 24.86 

31 45.33 

32 46.55 

Table 10.4: Coefficient of variation for chert/jasper flake width 2. 
Figures in top half of table are for sites on the chert belt, the 
lower for sites elsewhere. 
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These figures show that there is neither a clear decrease in the number of flakes with dorsal 

cortex nor a decrease in the amount of cortex on any flake with cortex on its dorsal surface. The 

values for chert artefacts at distance from the chert belt are generally as high, if not higher, 

than those for artefacts on the chert belt. Argillite/other flakes demonstrate a pattern that is 

entirely independent of movements in the chert. There is no case to be made that as distance 

from chert source increases, so argillite/other cores are worked down further. TIUs is not 

surprising given that these are ubiquitous materials and can be readily replenished. 

Figures 10.22-25 show a range of data including the number of flakes with cortex platforms, the 

degree of platform preparation on each flake and the amount of overhang removal per flake, 

for both chert/jasper and argillite/other artefacts. (It should be noted that these figures derive 

from all flakes with complete platforms, not just complete flakes. This provides a larger 

sample than would otherwise be the case). Under the rationing model it would be expected that 

the amount of platform preparation and overhang removal would increase, with striking 

platforms being more carefully prepared to ensure a higher rate of successful knapping at 

distance from source. Consequently, the number of cortex platforms would decrease. It is also 

conceivable that more sophisticated preparation techniques including facetting would be 

applied more frequently in an attempt to gain any advantage that these might confer. 

It can be readily seen that from figures 10.22 and 10.23 that there is no clear trend in accordance 

with these principles for chert/jasper artefacts. As has been the case with many other 

variables, there are considerable fluctuations between sites. Conchoidal platforms are easily 

the most common form, but there is no indication that their numbers increase or that cortex 

platforms decrease with distance from source. Platform overhang removal likewise displays no 

pattern that can be simply equated to increasing distance from source. Up to 6 kms from source, 

the rate of overhang removal oscillates between 20% and 45%. In the samples from sites at 

greater distance, the figures fluctuate wildly between 10% and 70%. 

It is possible that more care might be taken with argillite as the other two become more rare, in 

attempting to make the same artefacts with a different raw material. However, this should be 

balanced against the ready availability of argillite in which case the artisan can simply grab 

another piece of stone in the event of making an error. TIUs second possibility seems more likely 

given that the figures for argillite/other flakes demonstrate no patterns which can be 

correlated with decreasing amounts of chert/jasper, to judge from figures 10.24 and 10.25. Of 

course, the small numbers on which the graphs are prepared cautions against drawing any 

strong conclusions from the argillite/other data. 
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The final measure of increased raw material rationing with distance I have chosen to examine 

for flakes is the amount of core rotation evident on the dorsal surface. It is to be expected that as 

a core is worked down problems will arise that require rectification, one method of which is 

core rotation to establish a new striking platform thereby circumventing the problem. This can 

be measured by the presence of flake scars on the dorsal surface running in such direction as to 

indicate that they result from the core having been turned either 90
0 

or 180
0 

prior to the 

removal of that flake. 

Figures 10.26 and 10.27 illustrate the percentage of flakes with dorsal scars indicative of core 

rotation for chert/jasper and argillite/other respectively. Again, there is no direction in the 

data consistent with an expectation that the number of chert/jasper flakes evincing rotation 

would increase with distance from source. On the chert belt, figures for chert/jasper rotation 

hover between 20% and 40%, but fluctuate dramatically on sites off the belt: 45% at 3 kms from 

source, down to 9.5% at 16 krns from source, up to 56% at 20 krns, and back down to 23% at 23 krns 

from source. Interestingly, figures for argillite/ other flakes show similar wild jumps. There is 

some consistency in the peaks and troughs on the two graphs, with the exception of site 20, 

suggesting that decisions to rotate cores were made purely at the knapper's discretion, rather 

than as a response to a perceived shortfall in a certain raw material. However, caution is again 

required, because the figures on which the argillite/other graph is based are generally small. I 

raise the issue of core rotation below when examining the core data directly. It suffices to note 

at this point that the flake data on this and all other indices of rationing are inconsistent with 

the requirements of the simple rationing/ curation model. 

10.4.2 Cores 

Below I provide only three quantitative assessments of core rationing: amount of cortex per core 

by distance from source and ratio of rotated to non-rotated cores by distance from sources. The 

reasons for this approach are varied. Firstly, there were relatively few cores on sites, meaning 

that samples were very small. Secondly, there were problems in detailing particular 

observations. For instance, the number of series of flakes removed from a core might be seen as a 

measure of rationing, with the more series removed indicating increasing reduction of cores. 

However, the question remains as to whether a core which has three series of flakes removed 

from a small portion of its margin is more reduced than a core which has only one series from 

right around its margins and has been rotated numerous times. Another example might be size of 

the cores. This means nothing in terms of core rationing unless one has good reason to suppose 

that the raw material comes in units of a consistent size, which I was not. I have thought it 

better, therefore, to eschew data the meaning of which is unclear. Finally, the evidence from 

the flake data is so clear that I see little need to labour a point. The following observations 
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confirm that there is little that indicates distance from source is a major factor in open-site form 

and distribution in the gorge country. 

Figure 10.28 presents the ratio of chert/jasper cores to argillite/ other cores on sites by distance 

from the chert belt. There are considerably more sites represented on this figure than was the 

case for flakes. This is because all cores, including isolated finds, have been shown, and there 

has not been any culling of small sample sizes. Note also that on this, and other figures for 

cores, sites are not spaced to scale but are set in order of distance from source. 

There is an unsurprising tendency for there to be more argillite/other cores to chert/jasper cores 

as distance from the chert belt increases. However, as was the case with flake data, the trend 

is by no means clear cut. Thus, while on the chert belt chert/jasper is always the dominant raw 

material, the dominance fluctuates from being total (e.g. site 6) to just over 50% (site 16 where 

the ratio is 9 chert/jasper to 7 argillite/other). Once away from the chert belt, the pendulum 

moves full-swing from total dominance of argillite/ other (site 21), through varying ratios with 

chert/jasper sometimes being dominant and at other times argillite/ other assunting this 

pOSition, to total dominance of chert/jasper (amalgamated data from sites 27-30). 

Figure 10.29 depicts the ratio of multiple platform cores to single platform cores by distance 

from chert belt. I have noted above that under the rationing/ curation model there is an 

expectation that as distance from source increases so too should the degree of core rotation. The 

measure presented here is rather crude but serves to reinforce the point made in relation to flake 

data, namely that there is little evidence of such a trend. There is just as much rotation of 

chert/jasper cores on chert belt sites as away from them, and indeed there are some instances of 

sites on the chert belt showing higher incidence of rotation than sites off the chert belt. 

By way of comparison, figure 10.31 shows the ratio of multiple to single platform for 

argillite/ other cores. It, too, duplicates the pattern seen in the flake data, with considerable 

variation in the degree of rotation of cores. As we can not look to relate it to any need for 

rationing some other factor must be at play (e.g. intractability or flaking quality of the raw 

material relative to what is being produced). 

Figure 10.30 illustrates the number of chert cores falling in three categories of percentage of 

cortex cover: 100-50%,50-20%,20-0%. Again, mirroring the lack of clear pattern seen in the 

same variable for flakes, there is no clear trend from more cortex to less cortex on cores with 

distance from source. 
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10.5 TEMPORAL VARIATION 

Having demonstrated that the variability in the stone assemblages can not be adequately 

explained by appeal to the rationing/ curation model, there is an obvious need to review other 

possibilities. The first possibility is that the sites are temporally different. I have 

approached this in two ways. Firstly, I have analysed the assemblages from Kunderang Brook 

2 rockshelter to see if there are any significant changes in assemblage form through the 1,500 

years this shelter was occupied. 

Secondly, I compare assemblages from the alluvial flats with those found on colluvial slopes. I 

have argued above that sites on the alluvial flats are likely to date to only the last 1,500 

years, and may indeed be much younger, while sites on the colluvial slopes could be of any age. 

Given that the colluvial slope is very steep and covered in gravel, and that most of the sites 

situated on them lie only a few metres from the level, sandy alluvial flats (leading one to ask 

why they would be selected if choice was available) it is conceivable that these sites may 

predate the formation of the alluvial flats. This possibility is, therefore, also explored. 

10.5.1 Kunderang Brook 2 rockshelter 

For the purposes of the exercise I have amalgamated the assemblages of the two testpits. I 

have done this because the assemblages from each testpit are very small. As it is, there are just 

over 200 flakes covering the 1,500 years of occupation. The great consistency between the results 

of each testpit when examining the effect of distance on raw material use suggests that lumping 

the data in this way does not pose a problem in terms of sampling different parts of the site. 

In the absence of any other guide I have broken the assemblage into three temporal units using 

stratigraphy, C14 dates and the age depth curve. Unit A covers the period c.370 b.p. to present 

and includes all those spits in the uppermost, light grey/brown unit. Unit B represents the 

period c.l,250 b.p. to c.370 b.p. and includes those spits composed of dark brown deposit. Unit C 

covers the period c.l,500 b.p. to c.l,250 b.p .. Because some spits crossed stratigraphic barriers I 

have allocated those spits to the unit which included 50% or more of that spit. 

The exercise is, admittedly, somewhat arbitrary assuming that there has been constant 

deposition across the site. In view of the consistency of stratigraphy across the site, and that 

the rear wall and roof weather uniformly until one stratum collapses whereupon the process is 

repeated on the next above it, this assumption seems fair enough, though further radiocarbon 

dates would test this assumption. The absoluteness of the dates is not critical, because we are 

interested in whether there is any indication of significant changes in knapping technology 

through time, and whether particular technological horizons can be identified, not with the 

question of exactly when these took place. 

---------
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The sample sizes in each unit vary considerably. Unit A is the smallest, with only 22 artefacts, 

unit B is the largest, with 121 artefacts, and unit C has 67 artefacts. I accept that the samples 

are relatively small but do not feel this is a major problem: whole typological traditions have 

been characterised on smaller samples, and I am examining a wide range of variables, not just 

the presence or absence of one or two traits. 

The first set of figures, 10.32-38, are derived from analysis of the assemblage of each unit 

irrespective of raw material. I have done this purely to see if there are any gross changes in 

artefact form between any of the units. Some differences exist: a slightly higher reliance on 

argillite/other in unit C (36% against 26% and 28% in units A and B respectively); less 

breakage with depth (which may be due to amount of coverage and use of the site); fewer 

feather terminations in unit B, with an increase in step terminations. Against this, overall 

artefact dimensions vary only marginally from unit to unit with t-tests confirming that such 

variation as exists is not significant; percentages of striking platform type are little different; 

and striking platform angle is also consistent between units. 

Figures 10.39-43 depict results for a number of variables on chert artefacts alone. The figures for 

unit A are included for only some variables because of the small sample size. However, most 

attention should be focused on figures from units Band C. Firstly, there are no major reversals 

from patterns seen in data for all raw materials. The increase in step terminations in unit B is 

more marked in the chert artefacts, up from 5% in unit C to 26% in unit B. This is all at the 

expense of feather terminations which decrease-from 73% to 54% in units C and B respectively. 

For what it is worth, however, this trend does not continue in unit A. The number of cortical 

flakes (those with cortex on their dorsal surfaces) also decreases from unit C to unit B, but the 

amount of core rotation does not increase. The decrease is accounted for by an increase in flaking 

of cores from the proximal margin. For chert/jasper artefacts, overall dimensions are virtually 

identical between the units, as are their platform characteristics, the amount of overhang 

removal, the coverage of cortex on cortical flakes, and the striking platform angle. 

In sum, the assemblages are similar from one unit to another. There is no clear multi-variable 

trend from unit to unit indicative of a significant change towards either more or less care taken 

in the manufacture of stone artefacts through time. Those differences that do exist between units 

are minor in nature, and do not parallel the radical fluctuations in artefact characteristics seen 

in open sites. Though small, the sample suggests that there is little temporal variation in 

artefact form over the last 1,500 years. 
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10.5.2 Comparison of sites in colluvial and alluvial contexts 

The above data indicates that if age is a factor in open site assemblage form, it will only be 

apparent when comparing sites older than 1,500 b.p. with those younger than this age. To 

examine this possibility I now compare sites which might be older than 1,500 b.p. (Le. sites on 

colluvial slopes) with those which must be far more recent (Le. those on alluvial flats). 

Figures 10.44 and 10.45 depict length and platform width of chert flakes for colluvial and 

alluvial sites. Tables 10.5 and 10.6 comprise coefficient of variation calculations for chert 

artefacts mid-length width and platform thickness. Table 10.7 includes data on a range of 

variables for chert artefacts from colluvial and alluvial sites. No clear trends emerge from 

perusal of this data. Not only is there overlap between the two groups of sites, but there are 

numerous instances where the range in a particular variable in one group straddles that of the 

same variable in the other. However, this is not say that there is more variability in one group 

than the other. 

The above data does not preclude two phases in settlement pattern in the gorges, with sites on 

the colluvial slopes pre-dating the formation of the alluvial flats. However, the only 

reasonable conclusion to be drawn from the data presented here is that if such a change in 

settlement took place, it was not accompanied by an attendant change in knapping behaviour. It 

can also be noted that comparison of colluvial sites from the chert belt with colluvial sites from 

elsewhere does not result in patterns any more consistent with the rationing model than was the 

case before and the same can be said for alluvial sites. Therefore, there are no grounds for 

suggesting that any possibility of variation in the ages of sites compared has clouded the 

picture in relation to discussion of this model presented earlier. 

10.6 SITE LOCATION: TAPHONOMIC ISSUES 

In the following sections I examine the distribution and form of sites to answer the question of 

whether any variability exists between sites in these areas, and what the significance of this 

might be. Before considering the data bearing directly on these matters, however, we must judge 

to what extent variation in site and artefact visibility has influenced them. 

Tables 10.8 show the surface visibility of each site (calculated from amount of vegetation cover 

and leaf litter), the level of background material on the site, human/animal damage to the 

site, erosional/depositional characteristics of the site, and whether the site boundary is 

natural or cultural, the geomorphological location and clinometer reading for the site. In these 

tables I have included data on not only sites but also isolated finds to give a more complete 

picture of discard patterns through the study area. For the isolated finds the data refers to an 

area 50 x 50 metres around the site. If another artefact was found beyond this distance it was 
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site no coefficient of variation 

5 34.42 

7 48.29 

8 41. 48 

11-12 47.0 

16 63.6 

18-19 46.06 

1-4 46.34 

23 24.86 

6 53.52 

9 35.74 

13 60.68 

20 38.89 

22/27-30 46.51 

Table 10.5: Coefficient of variation for chert/jasper flake width 2. 
Figures in top half of table are for sites in alluvial locations, 
the lower for sites on colluvial. 
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site no. coefficient of variation 

5 58.72 

7 63.48 

8 43.8 

11 and 12 57.61 

16 73.45 

18 and 19 76.9 

1-4 63.3 

23 35.69 

6 67.4 

9 74.25 

13 73.55 

20 57.34 

22 51. 0 

27-30 59.44 

Table 10.6: Coefficient of variation for chert/jasper flake platform 
thickness. Figures in top half of table are for sites in alluvial 
locations, the lower for sites on colluvial. 



cortical flakes 
site no % with % cover 

cort 
5 28.44 69.8 
7 39.13 51.11 
8 24.39 60.75 
11-12 31.57 43.18 
16 24.48 49.16 
18-19 31.13 47.69 
1-4 27.38 43.33 
17 16.32 48.75 
23 44.11 56.66 

6 53.57 65.33 
9 29.99 65.55 
13 13.33 61.0 
20 24.13 61.42 
22 21. 42 13.33 
21-30 39.99 53.84 

rotation % platform characteristics % termination type % 
90 180 cort 1 f1 2 f1 3/fac o'h rem feather hinge step outre <45 

passe 
16.32 16.32 20.51 64.1 12.82 2.56 28.2 51.11 4.44 42.22 2.22 5.4 
12.24 14.28 3.33 49.99 36.66 9.99 43.33 45.71 17 .14 37.14 0 0 
13.41 18.29 16.98 66.03 9.43 7.54 39.62 44.92 7.42 47.82 0 1.85 
15.38 15.38 4.76 61.9 19.04 4.76 19.04 80.95 19.05 0 0 0 
20.4 14 .28 5.26 57.89 18.42 18.42 23.68 51.42 25.71 22.85 0 2.63 
22.22 12.96 9.23 58.46 10.76 21.53 41.53 73.13 11.94 14.92 0 3.07 
10.22 29.54 14.5 69.35 6.45 9.67 41.93 59.99 9.33 23.85 0 0 
4.08 18.36 5.4 83.78 5.4 5.4 24.32 79.99 8.78 8.88 2.22 2.5 
17.64 5.88 34.61 53.84 11.53 0 21.77 61. 76 23.52 14 .1 0 0 

24.99 14 .28 37.49 49.99 8.33 4.16 20.83 53.84 26.92 19.23 0 4.16 
10.16 27.11 12.49 60.41 16.66 10.41 22.91 59.25 9.25 31.48 0 4.16 
19.99 10.66 1.75 70.17 8.17 19.29 38.59 71.15 13.46 15.38 0 5.26 
29.31 15.51 41.66 33.33 8.33 16.66 16.66 86 4 10 0 9.25 
28.57 28.57 16.66 49.99 24.99 8.33 66.66 69.23 15.38 15.38 0 0 
18.18 6.06 31.51 57.89 5.26 5.26 73.68 69.23 19.23 11. 53 0 0 

Table 10.7: Details of various flake characteristics for 
chert/jasper artefacts. Figures in top half of table are for sites 
in alluvial locations, the lower for sites on colluvial. 

-'"' --' 

platform anQle 
45-75 75 90 >90 t· ;·'.1 

21. 62 67.56 5.4 
16.12 64.51 19.35 
12.96 85.18 0 
0 100 0 
10.52 84.21 2.63 
12.3 84.61 0 
17 .18 82.81 0 
7.5 87.5 2.5 
16.0 84.00 0 

33.33 58.33 4.16 
14.58 14.99 6.24 
12.28 17.19 5.26 
12.96 17.77 0 
0 100 0 
7.4 92.59 0 --

".~ 
,. 



recorded as a separate isolated find. Sites were distinguished using the standard National 

Parks and Wildlife Service fonnula of two or more artefacts within 50 metres of each other. 
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In general tenns, site visibility was moderately high throughout the survey area. This was due 

to the survey being undertaken during times of drought or towards the end of prolonged dry 

spells. Consequently, vegetative cover was low as there was extremely little grass, and that 

which was present was in small, isolated clumps. However, leaf litter cover did vary in 

relation to the context of the site. Unsurprisingly, those sites in areas with a denser canopy 

suffered more from this than did those in open woodlands or pastured areas. This factor was 

most pronounced on sites found on the chert belt and on the extreme upper reaches of the Apsley, 

whereas elsewhere it was only of minor concern. However, on no site did surface visibility drop 

below 60%, (calculated by multiplying percentage of site cover by degree of vegetation cover: 

see chapter 9 for definitions of these two characteristics). It will thus have had some effect on 

recorded densities of artefacts, but it is unlikely that sites will have been missed because of this 

factor alone. Thus, isolated finds are truly isolated and do not represent the tip of the 

proverbial iceberg, with large numbers of artefacts obscured in the near vicinity. 

Background densities fluctuate markedly throughout the survey area. There is generally a close 

correlation between geomorphological location and background. Those sites in colluvial 

locations have high background counts while those in alluvial situations are much lower . 

. Moderate levels of background material were found on sites in alluvial locations where either 

slopewash had deposited a thin lag of colluvial gravels across parts of the site, or erosion had 

exposed a layer of river gravel. While background densities slowed down the site search they 

did not greatly hinder artefact recognition because artefacts could be readily distinguished by 

raw material or general shape in colluvial and alluvial situations respectively. Thus, this 

factor will have had little influence on numbers of sites recorded. 

The erosional! depositional characteristics of sites do vary with some sites suffering erosion 

(either sheet or gullying) of their deposits, whilst others were either stable or in a 

depositional setting. Gully erosion was commonest on the softer alluvial deposits, but was 

extremely slight. Sheet erosion (with the consequent removal of skeletal soils) was more 

common on the steeper, colluvial sites, as is confinned by clinometer readings. The sheet erosion 

was more extensive than gully erosion, with all colluvial sites suffering from it. 

I have already shown that the degree of damage artefacts have suffered from human and 

animal action varies considerably from site to site. This variation reflects the relative amount 

of animal and/or vehicle traffic a site has experienced. These processes might also be thought 



site no. 

is01 
finds a 

is01 
finds b 

1 

2 

3 

4 

5 
6 
7 
8 
9 

10 
11 
12 
13 

14 

15 (isol 
finds) 

16 

17 
18 

% site % veg. background boundary slope substrate erosion erosion veg. form 
cover cover type 

100 20 low cultural 10 alluvial stable open wood 

100 30 low cult 8 alluvial stable open wood 

30 10 low cult 5 alluviali stable grassland 
(cleared open 

wood) 

100 30 low environ 8 alluvial stable grassland 
(cleared open 

wood) 
30 20 low environ 7 alluvial stable grassland 

(cleared open 
wood) 

0 0 low environ 7 alluvial stable grassland 
(cleared open 

wood) 
100 30 low environ 8-15 alluvial stable open wood 
20 10 hiqh cult 7-10 colluvial stable open wood 
0 0 low environ 3 alluvial erosion qullv open wood 

100 30 low environ 5 alluvial erosion qullv open wood 
100 10 high environ 10-15 colluvial erosion slope open wood 

wash 
30 30 hiqh environ 5 colluvial stable open wood 
50 20 low environ 12 alluvial; stable open wood 
0 0 low environ 3-5 alluvial stable open wood 

20 20 low environ 5-7 colluvial erosion slope open wood 
wash 

20 20 high cult 10-13 colluvial erosion slope open wood 
wash 
qullV 

- - - - - - - - -

60 40 medium environ 9 alluvial erosion slope open wood 
wash 

30 30 low environ 7 alluvial stable open wood 
10 20 low environ 22 alluvial erosion slopewash open wood 

qullV 

Table 10.8: Details of site location, background density, etc. for 
sites located in the Apsley-Macleay gorge study area. 
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19 
20 

21 isol 
finds 

22 

23 

24 
25 
26 
27 
28 
29 

30 isol 
finds 

70 50 low environ 2 alluvial stable 
30 10 high cult 12 colluvial erosion slope 

wash 
100 30 low cult 5 alluvial stable 

100 50 high cult 15-20 colluvial erosion slope 
wask 

qu1:l,L 
40 30 low environ 3-5 alluvial stable 

100 70 low cult 3-4 alluvial stable 
0 0 low cult 3-5 alluvial stable 
0 0 low cult 3-5 alluvial stable 

100 20-30 medium cult 10 colluvial erosion slQE-e 
0 0 low cult 10 colluvial erosion sl~ewash 

0 0 low cult 10 colluvial erosion s!opewash 
- - - - - colluvial -

Table 10.8: Details of site location, background density, etc. for 
sites located in the Apsley-Macleay gorge study area. 
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to influence the amount of site/artefact visibility with sites tending to have the greatest 

likelihood of exposure where erosion coincides with human/animal activity. 

The data indicates, however, that there are few instances where this coincidence occurs. It is 

apparent that virtually all sites found have been located on either animal pads/vehicle tracks 

situated on alluvial floodplain, or on eroded colluvial slopes. The cause of this distinction lies 

in the fact that vehicle tracks and animal pads are, not unnaturally, commoniy on the flat 

alluvial deposits at the base of the steeper hillslopes, while we have previously noted that 

most colluvial sites are on eroding steep slopes. This variability will serve to largely cancel out 

any bias that might have been caused by one or other area being subject to more or less attrition 

of a particular type. 

The degree of disturbance, both by erosion and human/ animal interference, might be thought to 

playa major role in the type of boundary that has been recorded for a site. In places where 

erosion or more extensive animal/human activity has been recorded, the possibility of 

establishing the cultural boundary, and thereby the real extent of the site, could be anticipated 

to be greater. However, in most instances it is apparent that such is not the case. Only in a few 

instances was I satisfied that I was able to accurately determine the full extent of a site. This 

uncertainty was due to the limited nature of the exposure, either erosion or human/animal 

disturbance. Indeed, even in situations where it is possible that different exposures may be part 

of one much larger site (e.g. Riverside 1, 2, 3 and 4), vehicle/animal activity was limited to 

restricted areas and the general area was highly stable, and so, in spite of considerable 

attrition suffered by particular exposures, it was not possible to establish whether they were 

connected. There were few cases in which the extent of erosion, human/animal activity or the 

presence of impassable natural barriers operated singly or in tandem to provide conclusive 

evidence that the full extent of the exposure was visible. Sites 6, 16, 20 and 22 were determined 

to have a cultural boundary. It was also established that sites 7-10 were part of a single 

complex as artefacts were found to extend across the whole area incorporating these exposures. 

This was also the case with sites 11-14. Artefact counts are, therefore, not absolute, representing 

only a sample from each location controlled by various factors affecting surface visibility and 

site disturbance. However, as these factors are relatively constant across the study area, this 

will not have seriously influenced estimations of discard rates. 

All sites located on alluvial deposits are situated on the bank overflow level, usually between 7 

and 10 metres above normal river flow. This applies in every land system sampled. Material 

may have been discarded closer to the river but this will have been removed by the floods 

which, in my experience, reach 5 metres above norrnalload level on an annual basis. Because 

there is little difference in gorge width and valley floor profile until the Macleay River 
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reaches Georges Creek, approximately 20 kms below Kunderang Brook, floods move down the 

system inundating all alluvial areas equally. Hence, there will have been no selection in favour 

of certain areas over others where alluvial sites are concerned. Colluvial sites are all well 

above the highest flood level, and, therefore, have not suffered from this type of disturbance. 

Consequently, it might be argued that these sites could influence patterns within the study area 

significantly. However, with the exception of lower Kunderang Brook (sites 27-30) where all 

material was found in colluvial locations, this is not a major problem: each area has only a few 

such sites which will tend to balance each other out. 

In the following discussion I will, where appropriate, take note of the possible effect of these 

factors on variables I examine in relation to settlement and site function. 

10.7 SITE RJNCTION AND STRATEGIC LOCATION 

The function of these sites could vary in two ways. Firstly, there might be a gross difference 

between raw material extraction, or quarry, sites and those that are associated purely with 

food resource procurement activities. The latter category could include an extremely wide range 

of sites including base camps, where a variety of activities might be expected, and specialised 

activity sites, such as hunting blinds, implement repair sites and butchery locations. 

The usual fashion of delineating a broad distinction of this kind is to compare size of artefacts, 

ratio of cores to flakes, degree of reduction, and amount of retouch along with assorted other 

variables. Quarry sites are normally taken to be characterised by greater artefact size, the 

higher ratio of cores to flakes, less retouch and less reduction overall of artefacts found on such 

sites. This seems commonsense, except that the normal measures of this functional difference do 

not apply in the present circumstances. 

In the study area there is no single point that can be taken as the 'source' of chert/jasper. By 

this I mean there is no prominent hill or outcrop composed of this material from which large 

amounts of stone can be obtained in large blocks, as is common in arid and semi-arid Australia. 

Rather it is widely spread throughout the chert belt, but can be obtained only in small units. In 

view of this major difference in resource availability we should not expect to see similar 

patterns of knapping behaviour between these areas. 

There can be little doubt that the gross number of sites and intensity of discard is higher on the 

chert belt than it is elsewhere in the system, and that this probably due to the availability of 

stone. As I argue below, however, this is not the only factor that influences location of discard. 

All sites on the chert belt could be seen as quarry sites in that all sites have equal access to raw 

material. Alternatively, given the nature of the distribution and form of the resOurce we could 
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argue that none are extraction sites in the true meaning of that term. I incline to the latter view 

for two reasons. First, there is no place in this environment that can be seen as providing large 

quantities of stone that can be extracted and prepared into suitable units for transport to another 

location where it will be used as an integral component in an extractive tool or to manufacture 

the same (see Gould, 1977 for discussion of maintenance and extractive implements). Rather, one 

simply grabs a block or two of stone and either knocks up on the spot the item that is required, or 

carries the unmodified block to another location and then does the same. 

Moreover, if all sites on the chert belt were taken to be quarry sites they should show marked 

differences with those found elsewhere which must serve some other function. We have 

already seen that although there is considerable variation in assemblage form, it is by no 

means consistent with a chert belt/ other dichotomy. Further, there are no sites on the chert belt 

that I can single out as constituting a separate population of specialised quarry sites. 

Having disposed of this gross functional difference, the possibility remains that different sites 

served functionally distinct purposes (e.g. basecamps as against hunting blinds or tool 

manufacturing sites). To establish such functional differences requires more subtle measures than 

are demanded for identifying quarry/non-quarry sites. 

The first possibility I examine is whether there are significant variations in distributions of 

archaeological material that correlate with the various land systems in the study area. 

In the following analysis I have chosen to express rates of discard and site numbers in terms of 

length of river frontage per land system, rather than as per unit area per land system. I have 

done this for the following reasons. Firstly, each land system includes areas which fell outside 

the survey boundaries, i.e. they extend well up the valley wall whereas the survey 

concentrated on the valley floor. This is not a major problem, but given that there was reason to 

suppose that human occupation concentrated on the valley floor, I considered it better to exclude 

these extraneous areas. It would have been more accurate to have calculated figures in terms of 

usable valley floor, e.g. the lower colluvial slopes and alluvial flats. Unfortunately, no data of 

this type had previously been compiled and I did not have the requisite specialist skills in 

aerial photograph interpretation for the detailed photogrammetrical work necessary. 

Therefore, I have preferred the not so refined, but accurate, measurement of river frontage. 

Archaeological discard occurs in each of the five land systems found within the study area. It is 

apparent, however, that the distribution of sites, and the intensity of discard, varies 

considerably from land system to land system, and this can not be explained by simple variation 

in the size of each land system. Table 10.9 shows the amount of river frontage sampled within 

each land system, the number of artefacts recorded there, and the number of artefacts per 
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land flver no. of artefacts/km 
system frontage artefacts river 

YG-UA 6 6 1 

A-Y 25 309 12 

RC-LA 18 362 20 

MR-BM-HC 26 100 4 

LKB 5 30 6 

Table 10.9: Length of river frontage per land system unit in study 
area, no. of artefacts present and average no. of artefacts per 
kilometre of river frontage. 
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artefacts 
land svstem river frontage surface visibilitv background total artefacts/river 

YG-UA 

A-Y 

RC-LA 

MR-BM-HC 

LKB 

6 - - 6 

25 352 39 391 

18 355 48 403 

26 108 16 124 

5 32 5 37 

Table 10.10: Weighted artefact densities per landsystem unit in the 
srudy area. 
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kilometre of river frontage. (Note that artefact numbers are corrected for breakage using the 

formula given in 10.4.1 and that isolated finds have been included in artefact counts; 

abbreviations for land systems are those shown in chapter 2). This demonstrates considerable 

variation in discard rates in each land system, ranging from as low as 1 artefact per kilometre in 

YG-UA to 20 per kilometre in RC-LA. Discard in A-Y is just over half that of RC-LA, and site 

numbers are also lower. This is significant because A-Y is the land system with the best 

developed alluvial flats (they are more numerous and larger than those in other land systems) 

and by virtue of this it is the richest because of the animal and vegetable foods which 

congregate there (Gethin Morgan personal communication). If one wished, as a hunter-gatherer, 

to locate oneself in the richest part of the gorges, the obvious choice is the Apsley-Yarrowitch 

land system. It is clear that they did not. 

The figures in table 10.9 are, however, simple artefact counts. Table 10.10 presents calculations 

of discard taking surface visibility and background density of natural stone at each site into 

account. In allowing for surface visibility, the total number of artefacts was divided by the 

percentage of vegetation cover and then multiplied by the percentage of site cover. Thus, if 

there were 100 artefacts on a site with 20% vegetation cover over 50% of the site, a further 10 

artefacts were added to the count. The allowance for background density was simpler, if 

somewhat more arbitrary: sites with no background received no allowance, low background 

attracted a 10% loading, moderate a 15% loading and heavy a 20% loading. These allowances 

and loadings were not applied to isolated finds or land systems as a whole, but only to 

individual site exposures. Table 10.12 demonstrates that even making such allowances, artefact 

densities in RC-LA are still 25% higher than those in A-Y, even though chert is still available 

at the northern end of A-Y and it is the richest part of the gorge system. This result runs counter 

to expectations that people are positioning themselves in optimal environmental conditions. 

The maps of site location illustrate that large areas of each land system have no discard 

present. By removing these from calculations (along with the isolated finds therein) we find 

that discard in those sections of A-Y that were utilised becomes only marginally higher than 

that in RC-LA (Table 10.13). Availability of stone cannot explain this, as it remains a constant 

being equally available in A-Y and RC-LA. 

Of course, removing such areas from calculations serves to highlight the fact that not all parts 

of a land system, in this case A-Y, were utilised in spite of the fact that alluvial flats, and 

hence food resources, are relatively evenly distributed. Moreover, extensive alluvial flats 

throughout the study area were devoid of discard (e.g. Rowleys Creek and Reedy Creek). It 

seems that even though suitable camping locations (i.e alluvial flats and gentler colluvial 



305 

slopes) and food resources are spread rather homogenously in each particular land system, some 

factor is responsible for bunching sites into relatively restricted locations. 

One possibility is that distribution of stone affects discard. It is true that some site locations 

correspond with the outcropping of good-quality stone. A goodly number, however, do not (e.g. 

sites 18, 19 and 20, as well as all sites in the other land systems). In these latter cases, argillite 

is readily available at any point in the system, or chert/jasper must be carried in. One therefore 

still has to explain why the places that do exhibit discard were chosen over other locations 

which offer exactly the same range of characteristics. Moreover, if stone availability was the 

critical factor in even the area where chert and jasper outcrop, the fact that there is 6 kms of 

river along which the chert and jasper is present but on which there are no sites is problematic. 

This is also in spite of the fact that alluvial flats do occur in this length of river, and were 

closely inspected. Certainly, this makes an argument that site location is based on a 

multifactorial assessment of availability of suitable camping location, food resources and 

flakeable stone difficult to sustain in this context. 

Ecotones are often considered prime locations in which to situate. This rests primarily on the 

notion that the contiguous boundaries of two biogeographical units offers the greatest diversity 

of resources with a greater density of resources per unit area than is the case within anyone 

unit. An argument could, therefore, be suggested in which sites will cluster not in the richest 

land system in the gorges but at the conjunction of two or more land systems, if people were 

utilising the most cost-effective logistical strategy. 

There are both theoretical and empirical reasons against such an argument. Firstly, it is 

apparent that sites/discard are not concentrated at boundaries of land systems. Thus, sites are 

scattered both well up and downstream of the boundary of RC-LA and A-Y. There is also a major 

decrease in site numbers and discard rates for a number of kilometres between YG-AU and A-Y, 

between RC~LA and MR-BM-HC, and between MR-BM-HC and LKB. This is in spite of the 

presence of numerous alluvial flats in the vicinity of these boundaries, the presence of argillite 

in the immediate vicinity, and the fact that people transported chert beyond these points. 

It is debatable, however, whether any great advantage would be conferred by locating oneself 

at such boundaries. As has been noted above, the various land systems do represent significant 

changes in vegetation associations, geology, soil and geomorphology. But it is the gallery 

woodland and the river itself which is critical to human occupation of the gorges, as this is 

where the food resources, water and camping places are located. This gallery remains 

relatively homogenous throughout the system. Thus there will be no increase in resource range 

at such points. Lastly, the value of an ecotone lies in the recognition and utilisation of the wider 

range of resources available at that point in the landscape. Hunter-gatherers do not always 
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no. of artefacts artefacts: km nver 
land system river frontage real weighted real weighted 

YG-UA 3 6 6 2 

A-Y 7 309 391 44 

RC-LA 8 327 403 41 

MR-BM-HC 5.5 80 124 14.5 

LKB 5 30 37 6 

Table 10.11: No. of artefacts per landsystem, with 'empty' sections 
of each land system removed from calculation. 

2 

56 

50.5 

22.5 

7.5 

"". 
/0-) 

* 



-:." 

308 

assessment of this, drawing on conjoin sets and replicative experiments undertaken elsewhere, is 

as follows. The core has a plano-convex cross-section with a bifacial platform of 600 or less. 

Because of this steep platform this type of core is ideally suited, by hitting with inward force, 

to drive blades down the flat side of the core and shear across internal fractures in the core, as 

would be required to flake the chert/jasper. I suggest, therefore, that whether one is flaking 

these materials either on or away from the source, certain conventions must be adopted to 

successfully flake the stone. Platform preparation would be an essential, with overhang . 

removal, use of conchoidal platforms and facetting being of particular assistance. 

Argillite, on the other hand, is a very hard stone which requires considerable effort to flake. 

However, it is far more homogenous in character, with few of the flaws and inclusions of the 

chert and jasper, and is readily available. It is possible to produce exactly the same artefact 

types with argillite as with chert/jasper. This can be seen on sites 12 and 23, where fine 

examples of backed blades have been produced on argillite, while on other sites these items are 

usually made of chert and jasper. 

The advantages of utiliSing chert/jasper over argillite must therefore be considered marginal: 

it is only available in relatively small pieces, in fairly limited quantities on the chert belt 

(although it is widely distributed within this area), and it offers distinct difficulties for the 

knapper. In terms of cost-benefit, the expenditures in obtaining and carrying this material long 

distances, and utilising special techniques not merely to remove flakes successfully but to 

manage the use of this resource would seem to outweigh the return. It comes as little surprise 

that, as we have seen earlier in this chapter, there is no definite trend to ration and curate this 

raw material as distance from source increases. 

Why then transport the chert/jasper at all? It is conceivable that people travelling quickly 

through an area would simply grab a few pieces of stone known to be quite good for artefact 

manufacture. The chert and jasper nodules come in conveniently-sized packages that can be 

gathered from erosion gullies on the lower slopes of the gorge walls with no need to break large 

pieces off a large outcrop. These can be readily transported until they are needed, at which 

time little thought is given to curating the material, though some care must be taken to knap it 

successfully. The material is, therefore, being exploited in a purely expedient fashion. Its use is 

embedded in the overall exploitation strategy because it is not perceived as a scarce precious 

resource, the acquisition and use of which does not elicit attempts to eke out the supply. 

Certainly, this is consistent with the evidence from the artefact assemblages. In the main, 

however, it tends to reflect the fact that there is no great benefit from using chert/jasper unless 

you happen to be able to replenish supplies readily (i.e. situated right on the source). Of itself 
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perceive every edible plant and animal as food nor do they utilise every useful resource. Within 

logistically-organised strategies, ecotones will only serve as foci of activities where the range 

of resources available there includes a greater number of recognised useful or edible resources (as 

against absolute number of resources) than can be obtained at any other point in the exploited 

landscape. This is something that must be proved rather than simply assumed. 

The fact that there are clusters of discard in the study area might be seen as de facto evidence of 

some kind of logisitical arrangement, even if the basis of selection is not apparent, as it seems to 

indicate reuse of particular areas. Reuse of an area over an extended period of time would 

indeed support this. In the study area, however, this is not something that can be easily 

investigated due to the geomorphological constraints. Inundation and sedimentation of the 

alluvial flats over the late Holocene means that the sites that now exist represent a 'snapshot' 

of occupation since the last major flood. This evidence, therefore, is not useful in examining long

term patterns of exploitation. The only site which could throw light on this subject is the 

rockshelter on Kunderang Brook. Unfortunately, the amount of material available from this 

site is insufficient to answer this question comprehensively. 

10.8 FORAGING AND EMBEDDEDNESS 

The results of the analysis of site assemblage and location do not accord with strategies in 

which richer areas are selectively exploited. Further assemblages display few traits consistent 

with a curation-rationing model of artefact use. Site location and discard intensity likewise 

demonstrate none of the relationships congruent with hunter-gatherer identification and 

utilisation of strategically significant areas in the gorges. But does the pattern of settlement in 

gorges meet the expectations deriving from a forager strategy in which activities are embedded 

in the rapid movement through the area from either coastal plain and valley to the tablelands 

and back? There are number of points to be made regarding this issue. 

The collection of blocks of chert/jasper considerable distances up and down stream from their 

source is, on the surface, a logistical decision in that someone has decided to carry the material 

to points at some distance from the source. The chert/jasper does have some benefits over 

argillite in its knapping qualities. For instance, it is far more brittle and easier to flake than 

argillite. However, it also has serious defects. The chert/jasper is riddled with fracture lines 

and bedding planes. This renders it susceptible to snapping unless considerable care is taken to 

overcome this problem. This need adequately explains the use of various platform preparation 

techniques seen on the chert and jasper artefacts both on and away from the source. Tlrere also 

were cores found on various sites which Dan Witter, who examined the specimens, has 

identified as demonstrating the steep-facetted blade core technique. Witter's description and 
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this is not evidence of rapid traversing of the gorges, though one hardly expects people to carry 

material of dubious quality for long periods. When associated with locations of the clusters of 

sites and discard, this observation does support the model advanced in chapter 7. 

The cluster of sites between Tom Henry Creek (site 5) and the Scraper Site (site 20) partially 

coincides with outcropping of chert and jasper, but we have noted that this provides only a 

partial explanation for site location. The situation of these sites also coincides with a series of 

ridges that are considered by experienced bushwalkers to offer some of the best means of 

entering and egressing the gorge system in the southeastern tablelands (U.N.E. Mountaineering 

Club, 1984) as the area provides a series of ridges that can be walked relatively easily within 

a day by a normal person. Further upstream the river becomes much narrower and very rocky, 

and consequently movement along it and up to the tablelands is rather difficult, in some 

instances necessitating swimming and serious climbing. It is worth emphasising that the 

majority of sites in A-Y occur no further upstream than the good route which runs from Rusden 

Creek up to Paradise, in spite of the availability of stone and rich alluvial flats beyond this 

point. 

Downstream from Rowleys Creek, walks of 2 days or more along narrow tributaries, often with 

extremely steep grades at their heads to negotiate, are necessary to reach tablelands or gorges. 

In these circumstances, a concentration of sites at this point is could indicate a definlte access 

route for people moving from coastal hinterland to tablelands and back. The use of preferred 

routes of this sort by Aborigines is well-documented. In some instances, fire was used to maintain 

them (Hallam, 1975). 

Further to this, the sites at Kunderang West (sites 23-26) and the confluence of the Apsley and 

Macleay Rivers (site 22) lies a comfortable days walk from this point. Personal experience has 

shown that walking 20-25 kms along the river in a day is not overly taxing. The Kunderang 

Brook sites (sites 27-30) lie a similar distance from the Front Tableland, which is a large, open 

outlier of the tablelands and on which the chert belt'outcrops. The pattern of site distribution 

is, therefore, consistent with that of people moving in a series of day marches through the 

gorges, while explainlng why there are apparent clusters of sites at points that do not Seem to 

offer any particular advantage in terms of resources. 

Archaeologists who have visited East Kunderang station, about 20 kms downstream from West 

Kunderang and 12-15 kms from the sites on lower Kunderang Brook, have found a large scatter of 

artefacts there (Steve Sutton and Klim Gollan personal communlcation), seemingly maintaining 

the pattern noted above. Unfortunately, I have not seen the site myself and no details of the 

artefact assemblage are available for comparison. 
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Finally, I turn to the redundancy of site types, a key expectation in the archaeology deriving 

from application of a foraging strategy. Obviously, site types are dominated by open artefact 

scatters. We have seen already that no simple breakdown into quarry sites and others is 

possible, but we have not explored whether there are differences in artefact form between sites 

reflecting some other type of functional variation. I consider this possibility in three ways: 

distribution of formal artefact types through the study area, comparison of certain aspects of 

artefact morphology, and distribution and form of isolated finds. 

Determination of site function is problematic. Firstly, we know little about the use of a number 

of types. This can be sidestepped here to some extent, because I am trying to measure potential 

site functional variability. I am using presence/absence for this purpose, rather than trying to 

establish absolute function. Moreover, some control is exercised by analysis of debitage to check 

whether people were making similar sorts of things on sites. This allows comparison of sites 

that, for whatever reason, have no formal types present. A second problem centres on the 

adaptability of implements. As Bowdler (1981b) has put it: 'Who has not used a knife as a 

screwdriver'. A scraper, for instance, can be used for preparing skins, as a spoke shave for a 

spear shaft, or for planing a digging stick. Each use bespeaks a very different functional 

interpretation of a site. This could be sorted out by residue and use-wear analyses. The problem 

is exacerbated by the fact that much of the Australian toolkit was an expedient one: simple 

flakes or slabs of rock utilised for a whole range of purposes with little modification to suit it 

for a particular task (Hayden, 1977b; Gould, 1977). Thus, analysis of formal types alone for site 

function may well produce a highly biased answer. Unfortunately, analysis of primary flakes 

for use, residue and use-wear analyses are specialised laboratory tasks which were not possible 

here. In view of these caveats, therefore, the results presented here must be heavily qualified 

and serve as a general guide only. 

Few formal types were found on sites in the study area. Those found are shown in table 10.12. 

They are dominated by backed blades, all geometrics, of which 26 were recorded. Backed 

blades were found on sites representing all land systems except YG-UA. One scraper and one axe 

fragment were also identified. There were other retouched items but they were rather 

amorphous in form, comprising flakes which had some retouch along one or two margins. 

Because some of this could have resulted from post-depositional attrition I have chosen to 

exclude them from consideration here. This may have caused an underestimation in the scraper 

category. 

The function of backed blades is uncertain. Suggested uses include composite blades for jerking 

knives (Witter, personal communication), awls for piercing skins (Kamminga, 1982: 148-9) or as 
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site no. type no. raw material 

1 backed blade 2 chert 

5 backed blade 1 chert 

7 backed blade 3 chert 

8 backed blade 1 chert 

9 backed blade 1 chert 

11 backed blade 2 chert 

12 backed blade 3 chert, jasper, 
araillite 

13 backed blade 2 chert 

14 scraper 1 chert 

16 backed blade 2 chert, jasper 

18 backed blade 3 chert 

20 backed blade 1 chert 

23 backed blade 4 2 chert, 
argillite, 

;asoer 

25 axe fragment 1 metasediment 

30 backed blade 2 chert jasper 

Table 10.12: Formal types present on various sites in the study 
area, and the material from which they are produced. 



surgical knives (Etheridge and Whitelegge, 1907: 239). They are generally thought, however, 

to be parts of a composite spear, acting as points and barbs for greater penetration and internal 

wounding of the animal (e.g. McBryde, 1976 and 1977; Boot, 1987). The evidence is not conclusive 

but does support this contention. Numerous examples have been found with resin along the 

retouched margin, indicating that some examples were hafted. Recent experimentation 

(McBryde, 1984) lends some credility to the spear barb interpretation, with damage patterns on 

modem examples hafted on spears closely resembling those found in an archaeological context. 

There is also some ethnographic data to support this suggestion, particularly in this region: 

recall Henderson's description of hunting spear presented in chapter 7. There is also some 

archaeological evidence associating them with remains of kangaroos in the Graman sites, 

though this evidence is not strong (cf. McBryde, 1976 and 1977). Laying aside such arguments 

however, the extremely limited range of formal types on sites suggests that there was little 

variation in site function and hence a redundancy of site form consistent with a foraging 

strategy. 

While there are definite clusters of sites, the widespread distribution of isolated finds should 

not be ignored. They seem to represent single activity loci, with a chert or argillite artefact 

being manufactured on the spot for some purpose, and then discarded. It could be suggested that 

these isolated finds represent a different site type to the other, larger discard locations: the 

latter being campsites and the former being special activity areas. Viewed simplistically this 

could be construed as constituting logistical behaviour. The following, however, should be borne 

in mind. The isolated finds do not represent a different or distinct class of artefacts. Any of them 

could easily fit into any assemblage from any other site. Some are unretouched flakes, others 

are single or multi platform cores from which a few flakes have been removed, some were 

blades, and two backed blades were found on Kunderang Brook. This very heterogeneity argues 

against isolated finds representing the discard associated with a particular site function. They 

could result from any number of activities: manufacturing a spear barb, skinning an animal, 

cutting some wood, processing some plant food as well as accidental loss. 

Finally, food resources are relatively evenly distributed across anyone land system, and vary 

little between land systems. There is, therefore, little advantage to be gained in thinking in 

terms of undertaking a certain set of actions at certain locations, and another set elsewhere. 

Most food gathering activities could be carried out equally well at any number of points in the 

system, but there is discard at only some of these locations. The distribution of isolated finds is, 

therefore, random within the system as I have defined it. The variation and randomness seen 

fits neatly with embeddedness in a foraging strategy, with an implement being manufactured on 

the spot as a particular resource is encountered. 
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10.9 CONCLUSIONS 

At the start of this chapter I asked the question: do sites in the gorge study area display traits 

expected in a foraging strategy, and is stone used in ways compatible with application of 

standard rationing processes. The answer to these questions is not straightforward yes or no. 

While some aspects of the distribution and form of sites is commensurate with a foraging mode, 

the does not seem to have been any attempt to map on to areas of higher resource yield. Also, 

while some variables display patterns consistent with rationing, many others do not. In 

summary the data are consistent with the model proposed in chapter 7 in which it was posited 

that people would move quickly through the system, adopting a foraging strategy: random 

selection of site location (although availability of stone partially affects site location on the 

chert belt), non-application of curation-rationing principles for a limited resource, lack of clear 

functional variation in site type and apparent redundancy of site type, site location related to 

rapid transit through and entry/exit to or from the gorge system, and no clear evidence of re-use 

of particular areas for specific purposes over an extended period of time. 

Two more general points can be made. Firstly, we have seen here a case in which standard 

models of curation and rationing commonly applied to stone artefacts have not stood up. This 

was in spite of the fact that the stone was distributed in a fashion that predisposed one to look 

for their implementation. 

I suspect that there will be numerous other instances where artefact assemblages will not fit 

these models and can conceive two reasons for this. Firstly, and as noted earlier, transportation 

a heavy material like stone will only take place in circumstances where the costs of obtaining, 

transporting and knapping it are outweighed by benefits accruing, either because there is no 

other material available or the qualities of the transported material outweigh other 

considerations. Thus, a cost-benefit analysis of the stone quality needs to be included as a 

central element in curation-rationing arguments. 

Secondly, it could occur in a strategy in which people wish to move between two important 

resource areas which are non-contiguous. The area between would represent a transit corridor 

which is quickly negotiated to obtain access to the richer resources beyond. The use of stone is 

embedded in this strategy of rapid movement, and is used in a largely expedient manner in the 

course of this movement. In a sense this also involves appraisal of costs and benefits. In this case 

the factors being compared are somewhat different, with the time cost of obtaining, 

transporting, and additional care in knapping the stone required to husband it, being weighed 

against the speedy transit of an area. 
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This latter point is also of larger theoretical interest. I have suggested that the prehistoric 

users of the Apsley-Macleay gorge system practised a foraging strategy involving rapid 

movement through this area from coastal plain to tablelands and back. This larger strategy is 

logistically-based with decisions having been made to relocate settlement from one set of 

resources, both natural and cultural, to another which distance renders mutually exclusive. 

However, the mode of exploitation in either resource area, as well as the transit corridor, could 

consist wholly of foraging behaviour. It could be said that the foraging tactics are embedded 

within the logistical strategy (Davidson, 1983). This represents a serious complication to 

Binford's (1980) model worthy of further exploration. 
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CHAPTER 11 

ASPECTS OF TIIE ARCHAEOLOGY OF TIIE NEW ENGLAND TABLELANDS 

11.1 INTRODUCTION 

In the previous chapter I argued that the distribution of sites and the form of the artefact 

assemblages in the gorge country demonstrated features consistent with the use of that area as a 

transit corridor. In this chapter I will review a similar range of data which suggests that the New 

England Tablelands were exploited using a foraging strategy in which people appear to have 

mapped on to areas of higher resource potential. 

11.2 DEFINITIONS 

A total of 43 sites and 26 isolated finds were recorded during the course of these surveys (see table 

11.1 and fig.11.l). The majority of sites were simple artefact scatters. However, two silcrete 

quarries were also found and recorded, one near Armidale and the other on St Leonards Creek. The 

latter was not included in the data supplied in table 11.1 because it was not found as part of any 

systematic survey and because the greater part of it had been destroyed by quarrying for road base. 

Data from it will, however, be used in discussions of artefact form. It should be noted that it is 

impossible to guess to what extent the sample has been biased by the destruction of most of the site. 

It is possible that the absence of smaller artefacts from the sample is due to removal of those parts 

of the site on which they were present. However, the pattern of reduction seen in the section 

sampled suggests that considerable reduction took place in this area. There does not appear to have 

been functionally discrete areas on the site: one for preliminary preparation of a core and another 

for more detailed reduction to prepare a core for removal from the site. 

A site was defined using the standard N.P.W.S. sHe criteria which is 2 or more artefacts within 50 

metres of each other. Although somewhat arbitrary, this definition was satisfactory with a clear 

break between sites and isolated finds: on most sites artefacts were within 20 metres of each other. 

There were no cases where two artefacts were 49 or 51 metres apart, requiring me to decide whether 

they were a site or an isolated find on the basis of this arbitrary boundary. 
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Accurate sourcing of stone material is crucial in a study of this kind. In the gorges this was a 

relatively simple matter as the chert and jasper was restricted to a single source. On the tablelands 

the issue is far more complex. Silcrete outcrops in various places and allocating artefacts to a 

particular source is difficult. I could have attempted to use thin-sectioning analysis, but after 

discussions with geologists I decided against this approach. Firstly, silcrete is a relatively simple 

rock and pieces from different sources can not be easily distinguished from one another by thin

section analysis. It would be necessary to use trace element analysis to obtain accurate results. Even 

then, trace elements could conceivably vary as much across a source as they do between sources due to 

the fonnational processes of silcrete in this area. These commonly form in fossilised creek sediments 

and trace elements in one part of the outcrop may vary from those in another if they have a 

different parent material. Finally, it would be necessary to sample a large number of artefacts from 

anyone site to get some idea of whether one or more sources were being used. Thin-section and trace 

element analysis could create as many problems as they might solve. Therefore, I chose to sidestep 

the problem, and have assumed that the source of silcrete nearest a site is the parent material for 

the artefactual material. 

11.3 ANALYSIS OF STONE ARTEFACTS 

A subjective assessment of material in the field hinted that people were rationing material on sites 

even a few kilometres away from quite large sources of good quality stone material. Here I will 

examine data from individual artefact assemblages which demonstrates that this is indeed the 

case. I also consider whether any variation between artefact assemblages can be attributed to 

functional differences. The argument presented here will focus mainly on the flake component of 

these assemblages, but data from cores will also be reviewed. 

11.3.1 Artefact taphonomy 

Table 11.4 lists each site for which detailed analysis of artefacts was undertaken, and shows the 

cause of any disturbance suffered by sites, and the percentage of transversely snapped flakes. 

Quartz flakes are excluded from these figures because it can be difficult to identify characteristics 

on this material, hence my figures for free-hand percussion quartz flakes are likely to be an 

underestimate as I erred on the side of caution in their identification. With the exception of the 

quarry, I have lumped the St Leonards Creek sites together for convenience. This poses no problem 

as they are all located in similar situations and a similar distance from the quarry. It has not been 

possible to rank the sites by the degree of animal and human disturbance they have suffered as I 

was not able to monitor these for each site, as I was with the gorge sites. Therefore, I have only been 

able to establish disturbance of sites within very broad limits. 



location unit area environ surface back soil type erosion 
no. in zone vis % ground 

km2 
Moona Plains 1 4.5 I pasture 30 low-mod red podzolic gully 
Blue Mtn Ck 2 .006 I pasture 70 high red podzolic sheet 
Emu Creek 3 .012 pasture 65 mod- red podzolic sheet 

high 
Lambing Flat 4 .001 pasture 80 high red podzolic gully, 

sheet 
School Hill 5 .0023 I pasture 80 high red podzolic sheet 
Table Top Rd 6 .0011 I pasture 85 high red podzolic sheet 
Mt View- 7 .0019 pasture 85 low-mod red pdozolic sheet 
Walcha Rd 
Apsley R. 8 3 pasture 50 low red podzolic- sheet 
EuropambeJa- chocolate 
Waterloo I prairie 
Woodburn 9 .011 I pasture 60 mod I vellow podzolic sheet 
Oroses Ck 10 .001 pasture 30 mod- yellow podzolic sheet 

heayy 
Deargee- 11 .001 pasture 90 low-mod yellow podzolic sheet 
Hillyiew Rd 
Rockvale Rd 12 .0005 pasture 70 high yellow podzolic sheet, 

gully 
Oostwyck Rd 13 .002 pasture 70 mod yellow podzolic sheet, 

gullY 
Wollomombi 14 .0006 I pasture 60 high I yellow podzolic sheet 
Dorrigo Rd TSR 15 .0021 pasture 50 mod yellow podzolic sheet 

Oara River, 17 .001 pasture 100 high yellow podzolic sheet, 
Dorrigo Rd I gully 

Table 11.1: The location, survey unit number and principal 
characteristics of survey units inspected on the New 
England Tablelands. Unit numbers correspond to those 
shown on fig. 11.1. 
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Gara River TSR 18 ,003 pasture 60 mod yellow podzolic sheet, 
gully 

Guy ra -Ebor Rd 19 ,0004 pasture 70 mod yellow podzolic gully, 
sheet 

Herbert Park 20 ,005 pasture 80 mod yellow podzolic gully, 
sheet 

Salisbury 21 1.125 p astu re 20 mod yellow podzolic sheet, 
Waters, gully 
Fairfield to 
Dangars Falls 
Boorolong Ck 22 .015 pasture 60 mod solodised- sheet 

solonetz 
Gwydir R. 23 .05 pasture 40 low solodised sheet 

solonetz 
Armidale 24 .52 pasture 5 mod chocolate n/a 
ntheast 1 prairie-yellow 

pdozolic 
Armidale 25 .39 pasture 5 mod chocolate n/a 
northwest prairie-yellow 

podzolic 
Saumarez Ck 26 .56 pasture 20 mod solodised n/a 
stheast solonetz 
Saumarez 27 .2 pasture 20 mod- solodised- gully 
nthwest high solonetz 
Armidale 28 .38 pasture 50 mod chocolate sheet, 
ntheast 2 prairie gully 
Armidale 29 .6 pasture 5 mod chocolate n/a 
nth east 3 prairie 
Armidale 30 .48 pasture 5 n/a chocolate n/a 
sthwestl prairie 
Armidale 31 .17 pasture 5 n/a choclate prairie n/a 
~hwest 2 

Table 11.1: The location, survey unit number and principal 
characteristics of survey units inspected on the New 
England Tablelands. Unit numbers correspond to those 
shown on fig. 11.1 
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Armidale 32 .11 pasture 5 high chocolate nla 2 isol 
southeast prairie finds 
Waioma, 33 .001 pasture 30 mod yellow podzolic- gully 0 
Dorrigo Rd glev Dodzolic 
Blue Hole 1 34 .05 pasture 50 low yellow podzolic- sheet 2 

gley podzolic 
St Leonards Ck 35 .5 pasture 5 low krasnozem sheet, 6 

gullv 
Rockvale Rd 2 36 .0005 pasture 80 high black earth sheet 0 

Drairie 
Dangars Lagoon 37 .02 lagoon 50 low yellow Dodzolic sheet 1 
Thomas Lagoon 38 .016 lagoon 40 low euchrozem sheet 1 
U ralla 39 .018 lagoon 60 low solodised- nla isol 
Racecourse solonetz finds 
Saumarez 40 .01 lagoon 30 low yellow podzolic nla isol 
Lagoon chocolate find 

Drairie 
, 

Llangothlin 41 .02 lagoon 50 low chocolate nla 1 
Lagoon prairie 

Table 11.1: The location, survey unit number and principal 
characteristics of survey units inspected on the New 
England Tablelands. Unit numbers correspond to those 
shown on fig. 11.1 
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Table 11.4 demonstrates that for the majority of sites less than 25% of flakes have been 

transversely snapped. This generally reflects the fact that most sites have not been subject to 

disturbance by heavy animal or vehicle traffic. Those which have higher percentages than this 

are those which are located on defined animal pads, in heavily grazed paddocks or on well-used 

vehicle tracks: some of the St Leonards Creek sites are near gates in paddocks resulting in heavy 

animal traffic over them, Saumarez is in a well-used travelling stock route and Dangars Lagoon is 

on and next to a public road. 

The relatively low amounts of disturbance indicate that the raw figures of artefact numbers while 

gross, will not, with few exceptions, have been unduly influenced. However, the St Leonards Creek 

sites have been more affected by these processes than nearly all others. The biasing effect of these 

taphonomic processes of increasing numbers will have been easily offset by the site disaggregation 

and artefact loss caused by the krasnozem soil. 

11.3.2 Raw material 

Table 11.2 presents the percentage of each type of raw material on each site with five artefacts or 

more. I have grouped the artefacts from the Armidale area together into a single sample. I do not 

think this will constitute a major problem as all lie a similar distance from the quarry, are only a 

short distance from each other, and are located within the same geological context. Similarly, I 

have lumped data from sites on each of the transects which had sites in the St Leonards Creek 

area. The sites in transect 5 are approximately 3kms from the quarry, and those in transect 1 are 

approximately 7kms from the quarry. 

Flaked pieces have been included in all calculations because unlike the chert in the gorges, the raw 

materials on the tablelands are not as susceptible to the unintentional fracturing that could be 

responsible for many of the flaked pieces in the gorges. I have corrected artefact numbers for broken 

flakes using the same formula adopted for the gorge sites (see chapter 9). All sites lying within a 

10km straightline distance of a known silcrete source have been marked with an asterisk. In fact, 

most of the sites so marked lay considerably closer than this, with the St Leonards transect 1 sites 

and Dangars Falls being the sites furthest away from a known source, at about 7kms. 

Silcrete is far and away the most commonly represented material in sites, being found at every site 

located during the survey. Unsurprisingly, percentages of silcrete are highest on those sites within 

close proximity of known sources. Figure 11.2 plots the percentage of silcrete on sites by distance from 

known source. Sites without known sources are also shown on this graph as a separate group. 
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site distance silcrete mudstone chert quartz meta other 
sediment 

Llanqothlin Laqoon unknown 50 10 - 30 - 10 
Danqars Laqoon unknown 100 - - - - -
Thomas Laqoon <lkm 92.3 - - 7.6- - -

Apple Tree Drive quarry 100 - - - - -
Armidale composite 1-7km 90.5 4.75 4.75 - - -

St Leonards quarry 100 - - - - -
St Leonards 5 1-3km 68.5 - 4.5 - - 27 I 
St Leonards 1 3-7km 68.5 - - - - 31.5 

Saumarez 1 <lkm 95.8 - 4.2 - - -
Saumarez 2 <lkm 89 2 - 9 - -

Blue Mtn Ck 1 unknown 23 54 23 - - -
Blue Mtn Ck 2 unknown 91 9 - - - -
Blue Mtn Ck 3 unknown 15 78 4.5 - -1.5 -
Danqars Falls 3-7km 87.5 - - 4.2 8.3 -

Fairfield 1-3km 100 - - - - -
Mihi 1-3km 100 - - - - -

Emu Ck 1 unknown 9.4 15 66.25 0.6 7.5 1.3 
Emu Ck 2 unknown 30 22 43.8 - 3.6 0.7 

Blue Hole 1 <lkm 100 - - - - -
Blue Hole 2 <lkm 90 - - - - 10 

Gostwyck unknown 68.6 - - - 31.4 -
Dearqee unknown 100 - - - - -

Boorolonq Ck unknown 4.8 9.6 - 76.2 - 9.6 
Church Gully unknown 35.7 7.7 1.6 52.2 2.2 0.5 

Table 11.2: Percentage of various raw materials on sites located in 
survey units. Table also shows the distance of sites 
from silcrete sources. 
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10 
15 
13 
97 
21 
31 
22 
22 
60 
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22 
47 
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site name site no. 

Apple Tree Drive quarry 1 

St Leonards Creek quarry 2 

Thomas Lagoon 3 

Saurnarez 1 4 

Saumarez 2 5 

Blue Hole 1 6 

Blue Hole 2 7 

St Leonards 5 8 

Fairfield 9 

Mihi 10 

St Leonards 1 11 

Dangars Falls 12 

Dangars Lagoon 13 

Deargee 14 

Gostwyck 15 

Church Gully 16 

Blue Mtn Creek 1 17 

Blue Mtn Creek 2 18 

Blue Mtn Creek 3 19 

Emu Creek 1 20 

Emu Creek 2 21 

Arrnida1e composite 22 

Llangothlin Lagoon 23 

Booro1ong Creek 24 

Table 11.3: list of sites providing data for detailed artefact 
analysis presented in this chapter. Numbers identify sites on 
graphs in this chapter. 
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site disturbance transverse snap 

Llangothlin lagoon minor animal, possible agricultural 0 
implements 

Thomas Lagoon animal vehicle 15 
Danqars Laqoon heavy vehicle 55 

Ap[ple Tree Drive quarry minor animal 2 
St Leonards Creek quarry minor animal, greater part of site 9 

destroyed by European quarryinq 
St Leonards Creek sites heavy animal 36 

Saumarez animal 28 
Blue Mtns Ck 1 animal 17 
Blue Mtns Ck 2 animal 23 
Blue Mtns Ck 3 animal 13 
Danqars Falls human pedestrian 22 

Fiarfield Crossina minor animal 0 

Mihi minor animal 0 
Emu Ck 1 animal 12.5 
Emu Ck 2 animal 22 

Blue Hole 1 vehicle 19 
Blue Hole 2 minor vehicle 0 

Gostwyck minor animal 13 
Deargee minor animal 25 

Church Gully human, animal 18 

Table 11.4: type of disturbance suffered by sites and percentage of transversely-snapped 
flakes. 
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The graph shows that for sites within 7kms of known source, approximately 70% or more of 

artefacts are made of silcrete. Within 3kms, numbers are 85% or better, with the exception of 5t 

Leonards transect 5, which remains less than 70%. The use of jasper in the 5t Leonards Creek area is 

due to the availability of small nodules of this material in the creek. The material outcrops a short 

distance to the south. There is considerable variation in the sites with unknown sources, ranging 

from as little as 5% to 100% of sources. Inspection of surrounding areas for silcrete outcrops suggests, 

however, that most are at least 3krns from their nearest source. 

Quartz is most prevalent in those areas where large outcrops of granite are present. The dominance 

of mudstones and cherts on certain sites is unsurprising, as these materials are readily available in 

the immediate vicinity of these sites, situated as they are on the Paleozoic marine sediments 

known as the Sandon Beds. It should be noted, however, that chert and mudstone are also 

available, either as outcrops or as pebbles in stream beds, in close proximity to many of the sites on 

which silcrete dominates. 

It appears, therefore, that silcrete is a prized stone resource, and is used in preference to other 

materials whenever it is available. This probably reflects the better knapping qualities of the 

silcretes over the mudstones and cherts which are often flawed with bedding planes and incipient 

stress fractures. These result from their formation process, and the faulting and upthrusting of these 

sediments over millions of years. 

The quality of silcrete also varies from outcrop to outcrop due to parent material and amount of 

silicate bonding. Most material on any particular outcrop is of poor knapping quality, being either 

too sugary (not enough silica to bond the sand) or having too many inclusions (good bonding of 

gravel-rich soil). By searching across an outcrop, however, hard but suitably brittle material, free 

of inclusions and flaws can be found. Frost fracturing of outcrops provides plenty of pieces of small 

enough for knapping without the need to smash up large boulders. This may explain the small 

numbers of definite silcrete quarries that have been found. 

11.3.3 Raw material rationing 

If silcrete is a preferred but limited resource, both spatially and in quantities available per outcrop, 

we might reasonably expect people to ration their use of this material. In the previous chapter I 

have discussed a number of the methods that can be used in determining the degree of economising 

behaviour being practised. Here I will focus on the degree of reduction of the artefacts and the care 

taken in knapping the material. Later, I will compare the results for silcrete, a resource of limited 



availability both in spatial terms and in overall quantities, with those for chert and mudstone, 

which is more widely distributed in the environment. 
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Figures 11.3-11.6 depict the average length, widths and thickness of silcrete flakes by distance of 

sites from known silcrete outcrops, and the first standard deviation for each variable for each site. 

Only length has been calculated for the Arrnidale composite sample. This is due to the fact that 

measurements of these artefacts were taken using different criteria to those I usually employed: 

length for the Armidale flakes was the greatest dimension in any direction. This will have 

increased the length measurement, as it is conceivable that flakes were wider than long. The 

measurements for width and thickness may be correspondingly smaller. I have utilised the biased 

figure for length as it highlights the difference in size between quarry sites and all others, but it 

should be remembered that it is not measuring exactly the same thing as the others. 

Figures 11.3-11.6 all show much the same thing. Silcrete artefacts on the two quarry sites are far 

larger and exhibit greater variability in size than those on sites any distance at all away from 

known sources. Moreover, with few exceptions there is no overlap between the standard deviations 

for quarries and other sites. Looking more closely at the figures, we see that the St Leonards Creek 

material shows remarkable reduction in size by distance, with no overlap between the quarry sites 

and the sites between 1 and 7kms from the source. The same is true for the Arrnidale sites, even 

when length on the non-quarry sites is exaggerated. The material on both the Fairfield and Mihi 

sites tends to be larger than that on Dangars Falls, which shares the same source as these other 

two. In this case, however, there is some overlap between the standard deviations. All samples 

from sites unknown distances from sources are of an equally small size. 

It is possible that size of blocks of silcrete in the parent body may partially influence the small size 

of artefacts. In this regard, the variation in size between the Apple Tree Drive and St Leonards 

Creek quarries is perhaps instructive, as may be the small size of artefacts recovered from the 

Saumarez knapping floors, situated only a few hundred metres from the presumed source. This 

possibility can be investigated by examining the amount of cortex present on artefacts. 

Figure 11.7 depicts the percentage of silcrete flakes which have cortex on their dorsal surface by 

distance from known source. This demonstrates that numbers are highest on the known quarries and 

drop off quickly by distance from known source, though there is no clear trend except for St Leonards 

Creek. The Saumarez sites have fewer flakes with cortex than most sites up to 7kms from known 

source. From this it appears that variable nodule size does not explain differences in artefact size. 

Rather the figures indicate heavy preparation of cores on the source, with removal of a significant 
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Figure 11.2: The percentage of silcrete artefacts on sites 
recorded by distance from silcrete source. 
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Figure 11.3: The length of silcrete artefacts on selected 
sites by distance from source. 
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Figure 11.4: width 1 of silcrete flakes recorded on 
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Figure 11.5: width 2 of silcrete flakes recorded on 
selected sites by distance from source. 
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Figure 11.6: Platform thickness of silcrete flakes 
recorded on selected sites by distance from 
source. 
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Figure 11.7: Percentage of silcrete flakes with cortex 
present on the dorsal surface by distance 
from source. 
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site distance % 90 % 180 

Apple Tree Drive auarrv 28.6 24.5 
St Leonards Creek auarrv 28.1 12.5 

Thomas Laqoon <1km 7.7 30.8 
Saumarez 1 <1km 6.4 10.6 
Saumarez 2 <1km 11.5 15.4 

Blue Hole 1 <1km 19.2 23.0 
Blue Hole 2 <1km 57.1 14.3 

St Leonards 5 1-3km 15.8 36.8 
Fairfield 1-3km 6.3 25 

Mihi 1-3km 9.1 -

Danqars Falls 3-7km 9.7 9.7 
St Leonards 1 3-7km 17.7 35.4 

Danqars Laqoon unknown 22.2 -
Dearqee unknown - -

Gostwvck Rd unknown 13.3 13.3 
Church Gully unknown 3.5 7.0 
Blue Mtn Ck 1 unknown 45.5 45.5 
Blue Mtn Ck 2 unknown 8.3 16.7 

Emu Ck 1 unknown 7.7 38.5 
Emu Ck 2 unknown 4.5 13.3 

Table 11.5: The percentage of silcrete artefacts exhibiting rotation by 
distance from silcrete source 
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termination type % 

site distance feather hinge step outre 
passe 

Apple Tree Drive quarry 75.5 16.3 5.1 3 
St Leonards Creek quarry 75 25 - -

Thomas Laqoon <lkm 54.5 - 36.4 9.1 
Saumarez 1 <lkm 57.1 15.9 7.9 3.2 
Saumarez 2 <lkm 51. 6 19.4 19.4 9.7 

Blue Hole 1 "<lkm 94.3 5.7 - -
Blue Hole 2 <lkm 100 - - -

St Leonards 5 1-3km 100 - - -
Fairfield 1-3km 40 20 30 10 

Mihi 1-3km 90 - 10 -

Danqars Falls 3-7km 82.6 4.3 13 
St Leonards 1 3-7km 87 - 13 -

Danaars Laooon unknown 66.7 11.1 22.2 -
Dearaee unknown 85.7 14.3 - -
Gost=k unknown 60 10 30 -

Church Gully unknown 69.8 15.1 7.5 7.5 
Blue Mtn Ck 1 unknown 60 10 20 10 
Blue Mtn Ck 2 unknown 68.4 10.5 15.8 5.3 
Blue Mtn Ck 3 unknown 68.4 10.5 15.8 5.3 

Emu Ck 1 unknown 52.8 7.7 30.8 7.7 
Emu Ck 2 unknown 37.8 24.4 20 17.7 

Table 11.6: Percentage of different termination types on silcrete flakes 
by distance from source 
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site distance cortex 1 f1 2 f1 3 f1 fac olh rem 

Apple Tree Drive quarrv 37.8 62.2 - - - 9.2 
St Leonards quarry 42 54.8 3.2 - - -

Thomas Laqoon <lkm 10 70 20 - - 40 
Saumarez 1 <lkm 6.5 84.8 4.3 - 4.3 4.3 
Saumarez 2 <lkm 20.7 69 - - 10.3 -
Blue Hole 1 <lkm 15.8 63.2 10.5 - -10.5 26.3 
Blue Hole 2 <lkm 20 60 20 - - -

St Leonards 5 1-3km 9.1 81.8 9.1 - - 54.5 
Fairfield 1-3km 10 80 20 - - 10 
Mihi 1-3km 10 60 - - 30 -

Danqars Falls 3-7km 36.4 50 4.5 - 9 13.5 
St Leonards 1 3-7km 7.1 57.1 7.1 - 28.6 57.1 

Dangar's Laqoon unknown 16.7 83.3 - - - 33.3 
Dearqee unknown - 85.7 14.3 - - 57.1 
Gostwyck Rd unknown 30 50 10 10 - 20 
Church Gully unknown 21. 6 68.6 3.9 - 5.9 23.5 
Blue Mtn Ck1 unknown 33.3 41.7 25 - - 25 
Blue Mtn Ck 2 unknown 5 90 - - 5 55 
Emu Ck 1 unknown 7.1 78.6 14.3 - - 21.4 
Emu C;~2 unknown 2 .9 ___ 87.5 5 - 5 15 

Table 11.7: Percentage of different platform characteristics of silcrete 
flakes on selected sites by distance from source. 1 fl: 
conchoidal; 2 fl:2 flakes; 3 fl: 3 flakes; fac: facetted; o'h rem: 
overhang removal 
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proportion of all cortex and then transportation only of material with little cortex any distance 

from the source. This suggests that if people are going to transport a prized but heavy resource 

like silcrete, they are determined to ensure that they take only the best-quality stone with 

them. 

Tables 11.5-11.7 include data on the amount of dorsal rotation, the termination types, and the 

platform preparation of silcrete flakes by distance from known source. There is no clear trend of 

increasing amounts of rotation with distance from source in table 11.5. The quarries have 

significant numbers of rotated flakes, in instances far in excess of those found on sites at distance 

from known sources. The St Leonards Creek sites have slightly higher amounts of rotation 

through 180 degrees, but smaller amounts to 90 degrees. I suspect that this may reflect the 

amount of cortex removal which takes place on the quarries, requiring frequent rotation of the 

core. The relatively high numbers of prepared platforms on the quarries, as shown in table 11.7 

support this judgement, though, as is to be expected, numbers of cortex platforms do tend to be 

higher on quarries. There also seems to be a trend for greater amounts of platform preparation 

away from quarries, as shown by the higher levels of multiple flake platforms, facetting and 

overhang removal seen on such sites in table 11.7. Sutton (1988) has reported high rates of 

rotation and platform preparartion for stone artefacts he examined in the Armidale area. 

There is no discernible trend for greater care in flake removal, as measured by termination type, 

as distance increases from source, as shown in table 11.6. Rather, in spite of the greater care 

taken in platform preparation, there seems to be a higher mistake rate on some of the non

quarry sites, indicated by an increase in numbers of hinge, step and overpass terminations on 

such sites. This may reflect greater reduction of material practised on such sites, and the 

increased opportunity for knapping error that this affords. 

On the whole, the above figures indicate that silcrete seems to be rationed almost immediately 

it leaves the source. Blocks are worked down on the quarry to quite small pieces, hence the wide 

range of flake sizes found on these sites. Only good quality material is transported, with blocks 

having most of the cortex removed, necessitating some rotation to achieve this purpose. This 

rotation of blocks may dampen the need to establish platforms by flaking and facetting but 

there are still higher rates of platform preparation and marked reduction of artefacts even 

short distances away from the quarry. The desire to continue reduction resulted in higher error 

rates on some of these sites. 

This pattern is consistent with my earlier suggestion that silcrete, as a valued but heavy 

resource, would be transported in small quantites which would be rationed wherever possible. I 

will comment on this further when reviewing data on cores. 
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But what does the data on other raw materials indicate conceming rationing? To examine this I 

have compared data from sites with high percentages of chert and mudstone flakes with that 

of the silcrete artefacts from these same sites. Figures 11.8-11.11 depict the average length, 

width and thickness, and the first standard deviation, of artefacts made of these three raw 

materials from five sites. These show that there is little variation in artefact size and 

considerable similarity between all assemblages. 

Table 11.8 presents the results of t-tests undertaken on samples of each raw material from the 

sites with the greatest difference between them for each variable. I have also compared the 

size of artefacts made of different raw materials from different sites. The results clearly 

indicate that no statistically significant difference exists between these sites for any raw 

material or between raw materials. 

Table 11.9 presents data on percentage of flakes with cortex on their dorsal surfaces for these 

same sites. There seem to be more mudstone flakes with cortex than for either silcrete or chert, 

but no clear pattern emerges for silcrete and chert. Comparison of these results with artefact 

size does not provide any clue as there does not seem to be any relationship between average 

flake size and amount of cortex. 

Similarly, there is no distinction to be drawn between materials by amount of rotation, table 

11.10. The various sites do show differences in the amount of rotation between sites, and silcrete 

does tend to be rotated more frequently on some sites. However, this is not a hard and fast rule

Emu Creek 2 shows little difference between raw materials. Moreover, there are considerable 

differences in the amount of rotation of silcrete on the Blue Mountain Creek sites, presumably 

all the same distance from the source. 

Table 11.11 likewise displays no definite trend in platform preparation. Overhang removal is 

relatively common and most sites have a single flake platform but we can say little else. 

No clear patterns can be seen running through the above variables, either between sites or 

between particular raw materials on these sites. The size of artefacts for these various raw 

materials seems to vary little between these sites, and there is no decrease or increase in care of 

reduction in relation to the type of raw material used or between sites in different areas. I 

conclude that similar amounts of care and reduction are taken to reduce all these raw materials. 

This could reflect the fact that though sedimentary rocks are widely distributed across the 

landscape, they are highly variable 
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Figure 11.9: Width 1 of flakes of various raw materials 
on 5 sites unknown distance from silcrete 
source. 
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Figure 11 11: Platform thickness of flakes of various raw 
materials on 5 sites an unknown distance 
from silcrete source. 
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variable sites raw material result 
t 

length Blue Mtn Ck 1-Emu Ck 2 chert 0.56 
Emu Ck 1- Emu Ck 2 mudstone silcrete 0.33 

Blue Mtn Ck 1- Emu Ck 2 chert/silcrete 0.32 
Blue Mtn Ck 1- Emu Ck 2 0.57 

width 1 Emu Ck 1 -Blue Mtn Ck 3 mudstone 0.61 
Blue Mtn Ck 1 - Emu Ck 2 chert 0.43 

Emu Ck 1- Emu Ck 2 silcrete 1.1 
width 2 Blue Mtn Ck 1 - Emu Ck 2 mudstone 0.18 

Blue Mtn Ck 1 - Emu Ck 2 chert 0.84 
Blue Mtn Ck 1 - Emu Ck 2 silcrete 0.53 

Emu Ck 1 - Emu Ck 2 mudstone/chert 1. 07 
Thickness Blue Mtn Ck 2 - Emu Ck 1 silcrete/mudstone 0.96 

Table 11.8: T-test results on the comparison of selected artefact variables 
on 5 sites unknown distance from silcrete source. 
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p 

0.25 
0.25 
0.25 
0.25 
0.25 
0.25 
0.1 

0.4 
0.1 
0.25 
0.1 
0.1 
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site mudstone chert silcrete 

Blue Mtn Creek 1 59.4 36.4 

Blue Mtn Creek 2 

Blue Mtn Creek 3 59.5 

Emu Ck 1 42.9 29.5 

Emu Ck 2 31. 9 34.1 

Table 11.9: Percentage of cortex on flakes made of various raw 
materials on 5 sites unknown distance from silcrete 
source. 
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site mudstone chert silcrete 

90 0 1800 900 1800 90 0 

Blue Mtn Creek 1 27.8 33.3 36.4 27.3 45.5 

Blue Mtn Creek 2 8.3 

Blue Mtn Creek 3 18.9 16.2 25 

Emu Ck 1 15 20 8.5 14.9 7.6 

Emu Ck 2 13.8 4.7 9.4 4.5 

Table 11.10: Percentage of flakes of various raw materials showing 
evidence of rotation on 5 sites unknown distance fom 
silcrete source. 
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site 

Blue Mtn Creek 1 

Blue Mtn Creek 2 

Blue Mtn Creek 3 

Emu Creek 1 

Emu Creek 2 

mudstone chert 
cort 1 f1 2 £1 3 £1 fac o'h cort 1 £1 2 £1 3£1 fac o'h cort 1 £1 

rem rem 

27.3 40.9 18.2 - 13.6 18.2 30 40 20 - 10 50 33.3 41. 7 

- - - - - - - - - - - - 5 90 

22.2 75 2.8 - - 30.6 - - - - - - - -

18 63.7 9 4.5 4.5 40.9 7.7 70.3 17.6 - 4.3 28.6 7.1 78.5 

14.8 77.8 7.4 - - 18.5 11. 9 71.2 8.5 - 8.5 23.7 2.5 87.5 

Table 11.11: Platform characteristics of flakes of various raw 
materials on 5 sites unknown distance from silcrete 
source. 

:.;;) . 

silcrete 
2£1 3 £1 fac o'h 

rem 

25 - - 25 

- - 5 55 

- - - -

14.2 - - 21.5 

5 - 5 15 

* 
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their knapping quality, and when good quality material is found it is used to augment or replace use 

of silcrete, and similar care is taken in its reduction. 

The similarity in debitage between sites and raw materials could also result from the use of a 

standard reduction technique for the production of a particular artefact form. In fact, I will argue 

below that this is the case, and that the similarity in reduction of raw materials is due to the use of 

a similar artefact manufacturing technique, the use of which can be accounted for by the limited 

amounts of good-quality stone available in the landscape. To do this I will now turn to data from 

analysis of cores. 

11.3.4 Core data 

Relatively few cores were recorded on any of the sites, other than the quarries. This in itself is some 

indication of the heavy reduction of material that is been described above. Here I will limit my 

discussion to some data on core size on various sites and the use of certain reduction techniques 

indicated by the presence of distinctive core forms. 

Figure 11.12 presents data on core size for silcrete cores by distance from known source. Note that 

these figures are given as the square root of the outside cubic dimension of the cores. I have done this 

simply to aid in the production of the diagram and it reduces the apparent variation in core size. 

However, the trend is abundantly clear. The cores measured on the quarries were extremely large, 

having a capacity of more than 100,000 cubic mm, hence the arrow to show that the figures given 

are the minimum size, and are actually much higher. The figures for all other sites demonstrates 

that these cores are far smaller than those found on the quarries, as is to be expected from the flake 

data. 

Figure 11.13 presents the amount of cortex on silcrete cores by distance from source. These show 

considerable variation. Again the cores from the quarries tend to have more cortex, but there is not 

an absolute break between them and those on other sites. The relatively low amounts of cortex on 

quarry cores when compared to the other sites is consistent with the observation made earlier that 

cores have been fairly heavily worked at the source to remove most of the cortex. 

Various reduction techniques were used in manufacturing the flaked assemblage. Standard single 

and multiple platform cores are found, with a dominance of multiple platform examples being 

apparent. There were also some more specialised techniques specifically associated with blade 

production for microlithic items (Witter, in prep), and I would like to discuss these in more detail. 
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A widespread method of blade.production on the tablelands is the tranchet technique, first 

described by Witter from sites on the Cumberland Plain (Witter and Dallas, 1983). It has observed 

in other regions: by Hiscock for the Hunter Valley, where he termed it the Redbank Creek 2 

technique (Hiscock, 1986c), and central western NSW (Godwin, 1987). The technique involves the 

production of a flake, triangular in plan. The flake is then trimmed along its distal margin to 

straighten it. Then a platform is established on one of the lateral margins by removal of flakes 

along this margin from the ventral surface of the flake. By striking on this platform blades can be 

driven off the retouched distal margin. The first flake driven off has retouch along one margin. 

These edge-straightening flakes are often mistaken for backed blades: McBryde (1974) lists two of 

them in her table for backed blades for the Bendemeer sites, calling them backed blades retouched 

from the dorsal surface. I examined the backed blades from this site and identified a number more. 

The retouch always extending from the dorsal surface is a tell-tale sign: true backed blades either 

have double-backing, from both the dorsal and ventral surfaces, or single backing from the ventral 

surface only. Thus the tranchet technique results in the production of distinctive cores and debitage. 

These are found on a number of sites, listed in table 11.12. 

The great advantage of this technique is that only small amounts of material are expended in 

establishing the core before production of the desired item can begin. Moreover, if one knows this 

technique, only relatively small amounts of material need to be transported around the landscape to 

produce replacements for lost or broken blades. Thus, it is an excellent technique to use if one wishes 

to economise in the use of a scarce and heavy resource. The use of the technique on chert and 

mudstone is to be expected in view of the intractable nature of these materials and the likelihood 

that people would attempt to conserve those pieces which offered good flaking potential. 

The bipolar reduction of silcrete cores found at Llangothlin Lagoon and Emu Creek is also evidence 

of attempts to ration stone. Hiscock (1982) has shown that as core mass is reduced problems with 

inertia will increase. Freehand percussion knapping becomes extremely difficult because as size 

decreases so too does the ability to immobilise the core while striking it. If continued reduction is 

desired the core must be immobilised by placing it on an anvil for bipolar reduction. 

In conclusion, the core data is consistent with that of the flake assemblage. There is considerable 

preparation of the cores on the quarry, heavy reduction of them away from the source, and the use of 

techniques which either minimise the amount of material used in the first place or allow continued 

reduction beyond the inertia threshold for freehand percussion. 
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Figure 11 12: Size of silcrete cores recorded on selected 
sites by distance from source. 
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site core edge- s traigh tening raw material 
flakes 

Bendemeer 1 yes yes chert 
Church Gully no yes silcrete 

Upper Emu Ck 1 yes yes silcrete chert 
Upper Emu Ck 2 yes yes silcrete chert 

Dearqee yes no silcrete 
Blue Mtn Ck 1 yes yes silcrete 

Saumarez yes yes silcrete 
Enmore no yes chert 

Blue Mtn Ck 2 no yes silcrete 
St Leonards Ck no yes silcrete la~er 
Danqars Falls no -'Les silcrete 

GostwYck no yes ____ - metasediment 

Table 11.12 Presence of artefacts related to the tranchet manufacturing 
technique, and the raw materials from which they are made. 
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11.4 OPEN SITE LOCATION 

The analysis presented here is based on data collected from the systematic examination of 41 

different areas across the tablelands. In the main, it includes areas which lie within the Macleay 

catchment. I have also included a few areas situated in the western watershed. As there is little 

difference between these areas in broad environmental terms, it will not unduly affect the sample. 

Some part of each of the three major environmental units identified in chapter 2 was sampled: 

woodlands, wetlands (represented by the lagoons), and river corridors. Sample size ranged from 500 

square metres up to 4.5 square kilometres. Details of the the samples are shown in table 11.1. I am 

grateful to Stepehn Sutton (1988), Andrew Piper (1989), lain Davidson and John Appleton (1990) for 

supplying details of some survey work they undertook in the Arrnidale area, to Bev Young for 

details of her work on St Leonards Creek, and to lain Davidson for data on Llangothlin Lagoon. 

Total area examined was 12.78 square kilometres. This small sample reflects the extremely limited 

surface visibility On the tablelands, as noted in chapter 9. It should be born in mind, however, that 

this area was surveyed comprehensively. In each case, examination was undertaken by a person or 

people methodically quartering the area in a series of transects, each no more than 20 metres from 

another, and in some cases much closer. In linear terms, this represents a strip between 3 and 10 

metres wide (depending on effective coverage) extending for 640 kilometres. Coverage for each 

environmental ZOne was as follows: 

Woodlands - 9.05 square kilometres: this includes all areas with permanent or temporary creeks, but 

which are not subject to swamp conditions. 

Wetlands - 0.684 square kilometres: this small area reflects both the difficulty in identifying 

wetlands now and the fact that only the narrow lagoon margins were included in the sample of this 

area. 

River corridors - 3.05 square kilometres: this included areas up to 200 metres either side of two major 

permanent rivers, the Apsley and the Gwydir. 

Details of surface visibility, background density, area inspected and its location were collected for 

all areas inspected, whether sites were found or not. Using soil maps supplied by the Department of 

Agronomy, U.N.E. in association with field observations, I also established the great soil type for 

each survey area (see chapter 2 for discussion of soil types). These details are included in table 11.1. 

Where I did not undertake the initial investigation of an area (for instance, some of the areas near 

Arrnidale or on St Leonards Creek) I undertook supplimentary survey to verify the observations of 

the first investigators, and to ensure compatability between this data and that collected by myself 

elsewhere. 
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Eight different soil types were sampled. Of these, the yellow and red podzolic groups comprised 

the greatest number of areas sampled. They are followed by the chocolate prairie, solodised

solonetz yellow earth, yellow-gley podzolic, black earths and krasnozem. Soil associations are 

shown in table 11.1. These constitute all the major soil types on the tablelands. The preponderance 

of podzolics and solodized-solonetz reflects the influence of the Paleozoic marine sediments and 

granites on soil formation in the study area, and the limited amount of basaltic soils in the 

southeastern part of the tablelands. 

In table 11.1 I present the results for each survey unit as well as some basic environmental 

information. In table 11.13 I have calculated average site density and average artefact density per 

soil type. In these calculations skeletal red podzolics have been included with red podzolics, 

yellow-gley podzolics have been placed with the yellow podzolics, chocolate prairie-red/yellow 

podzolic associations have been placed with chocolate prairies because chocolate prairie is the 

dominant, while others have been treated separately. I have excluded the area designated 

Armidale northeast 2 from calculations, as this is a single silcrete quarry. 

The data in table 11.13 demonstrate a tremendous range of site and artefact densities exists across 

the soil types. (Note that two figures are provided for solodized-solonetz yellow earths. The 

higher figures include an area which had one large site, situated only 300 metres from a presumed 

quarry. The lower figures are calculations excluding this biasing agent). Before making anything of 

these figures we must ask whether they reflect anything more than a range of factors which might 

have biased them significantly. 

One factor I examined was whether the size of the area surveyed affected the results. Figure 11.14 

displays the number of sites found in each area. In this and the following two figures I have made 

the data from each unit comparable by converting them to densities per square kilometre. This 

figure shows that, somewhat surprisingly, there is a clear trend for more sites to be found on the 

smaller survey units. All densities greater than 100 per square kilometre are on sample units of less 

than 0.05 km2. (I have excluded the two largest survey areas from this figure, but they fit also into 

this clear trend). 

Figure 11.15 demonstrates that the likelihood of finding sites, however, is no higher on small units 

than large units. This is to be expected unless one wishes to argue that erosion patterns are not 

random, and that presence of a site increases the rate at which the processes responsible for 

exposure of a site operate. Oearly some other factors are at work. The definite trend for increased 



soil type area/km2 sites ave density/km2 artefacts 

red podzolic 4.52 10 2.2 503 

yellow podzolic 1.23 20 16.3 259 

chocolate prairie 5.68 4 0.7 43 

solodised-solonetz 0.908 4 4.4 21,633 (est) 
0.708 33 

kraznozem 0.5 6 12 53 

euchrozem 0.016 1 62.5 18 

black earth prairie 0.0005 0 0 0 

Table 11.13: Average density of sites and artefacts per sq.km for seven 
different soil types. Two figures given for solodised
solonetz, the first and estimate including large open site at 
Saumarez, second ignoring this figure. 
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soil type weighted area weighted site no. ave site density 

yellow podzolic 1.22 63.85 52 

red podzolic 4.52 15.55 3.44 

solodised-solonetz 0.837 14.21 16.97 
0.637 4.21 6.6 

krasnozem 0.5 12 24 

chocolate prairie 2.5 60 24 
1.0 60 60 

Table 11.14 Average density of sites per sq.km for various soil types 
using weighting factors. Note sites are listed in order of 
site preservational potential. 
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surface visibility in the smaller survey units offers part of the answer. But the answer is more 

complex than simple level of visibility. 
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Figures 11.16 indicate that the visibility figures for figure 11.15 correspond to a marked degree with 

soil type. The majority of red podzolic units are small areas with high levels of visibility, a 

pattern which holds generally for yellow podzolics as well. All the chocolate prairie, solodized

solonetz, krasnozem and euchrozem units are larger areas with lower levels of surface exposure. 

This suggests that in part the high densities of sites in yellow and red podzolic areas is due to the 

fact that they have high surface visibility, but is not due to the size of the sample unit. To compare 

site densities by soil types we need, therefore, to apply a weighting factor to each sample to 

balance the effect that the relative degree of surface visibility has on each unit. I have done this 

by dividing the number of sites by the amount of surface visibility and multiplying this figure by 

100. 

Figures 11.15 and 11.16 suggest, however, that there is more to the equation than this. Areas 

without sites in the red and yellow podzolic units tend to have very much higher levels of surface 

visibility than those in the other soil types. Thus, the absence of sites from those areas is more 

likely to be real than it is for the others .. 

For most of the yellow and red podzolic areas there is a better than 60% chance that the absence of 

sites is real, while for nearly all the chocolate prairie samples this is usually less than 10%, and 

for solodized-solonetz, krasnozem and euchrozem units it is certainly less than 50%. Therefore, not 

only do we need to add a weighting for surface visibility in areas where we find sites, we also need 

to allow for this distortion. There are two ways this could be done. The first would be to add a 

certain number of sites for each unit that has no sites recorded, using other areas which have sites 

as a guide. There are a number of unwarranted assumptions induded in this approach. Therefore, 

what I have chosen to do is to include only that part of each sample unit which has no sites for 

which we know the absence of sites to be a real situation. I have simply multiplied ·the total area 

examined for units without sites by the percentage of surface visibility in each unit. 

There is one further factor that will have influenced the likelihood of locating sites during survey, 

this being the varying potential different soil types for preserving sites. In the tableland study 

area, the red podzolics, yellow podzolics and solodized-solonetz soils fall into that category of 

soils known as texture contrast or duplex. These soils have pronounced A and B horizons, which 

have differential erosion rates. Even with the A horizon is removed, the B horizon is likely to 
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survive for a substantial period of time, usually because of its higher clay content, which bonds the 

unit and creates a step-like feature which may be of considerable extent (Charman, 1978: 93). In 

such circumstances, artefacts in the A horizon will, unless totally removed from an area, come to rest 

on the lag surface of the B horizon. Thus, even though a site may be heavily disturbed by such a 

process, it will still be represented. 

The black earths, which includes the chocolate prairies, fall into the category of the cracking clay 

soils. Such soils have uniform fine-textured profiles that crack when the soil is dry. The cracks are 

commonly of the order of 6mm wide and between 0.3 and 1 metre in depth (Northcote et. al., 1975: 

59; CSIRO Division of Soils, 1983). These soils are often described as self-mulching because the 

cracking allows rotation of the surface material, which drops down the cracks, along with anything 

else on the surface. As Sutton (1988: 37) notes, this results in the vertical movement of artefacts and 

disaggregation of sites. The almost total absence of open artefact scatters in the black earth areas of 

northwestern NSW is attributed to this process (Gresser, 1962; Balme, 1986). 

The euchrozems and krasnozems are, in spite of their high clay content, more stable when dry than 

the montmorillianite-based cracking clays. However, the surface tends to be loose when dry, 

allowing easy penetration of the surface. These soils also become extremely soft and friable when 

moist, and plastic and mobile when wet (Northcote et. al., 1975). Thus, artefacts dropped on their 

surface may soon work their way into the surface and when the soil becomes wet, it will be churned 

by any animal traffic, and any artefacts and sites thereby will quickly be lost to view and 

disaggregated. 

Table 11.14 provides site densities by soil type corrected for surface visibility. I have not made any 

allowance for the differential site preservation potential of the various soil types but I have listed 

the soil types in order of their preservation potential. (I have omitted black earth prairie and 

black earth euchrozem as the samples are too small to be of any use). This table demonstrates that 

when weighted, site densities do not, with the exception of yellow podzolics, accord with simple 

expectations about site survival potential in different soil types. Densities in the krasnozem and 

chocolate prairies are 50% or 360% higher than those of the solodized-solonetz, depending on 

whether one includes the site near the quarry or not, and 700% higher than those of the red 

podzolics. 

Moreover, a case can be made that the area inspected for the chocolate prairie should be decreased 

by 1.5km2. The unit on the Apsley River between Europambela and Waterloo stations could be 

excluded for the following reason. At this point on the tablelands, the Apsley River flows through 
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a narrow, deeply incised valley set in the open tableland. The survey was very much restricted to 

the incised valley, meaning that it included small river flats only a few metres above normal river 

flow and the steeper valley sides. It is likely that occupation would have been centred on the small 

flats, which would be subject to regular flooding, rather than the steeper walls. Thus, there is a 

strong possibility that any archaeological material in the survey would have been removed or 

buried during episodes of inundation. 

The lower corrected area figure for chocolate prairie removes the whole of this survey unit from the 

calculations. This serves to increase the difference between it and the other soil types, and gives it 

a higher density of sites than yellow podzolic. This, taken with the fact that sites numbers on the 

chocolate prairies and krasnozem probably are significantly underrepresented clearly suggests that 

there is some factor which led people to create more sites in such areas than in the podzolic and 

solodized-solonetz areas. 

In chapter 2, I provided some comments on the relative productivity of various soil types. These 

showed that krasnozems and chocolate prairie soils were of far higher productivity than were the 

podzolics and solodized-solonetz. They would have supported more luxuriant pasture growth, 

offering better conditions for macropods, as well as sustaining a different woodland community. 

These woodlands would have provided protection from frosts and a wide range of arboreal and 

floral resources. The apparently higher rate of site formation in areas of krasnozem and chocolate 

prairie soils may be due to the richer environments of these areas. Indeed, the lower level of surface 

visibility in these units is a direct function of the greater pasture potential of such soils. The 

varying rates of site formation between the yellow podzolic, red podzolic and solodized-solonetz 

areas may also be explained by the differential productivity of these areas. Thus, the yellow 

podzolics would have been more productive than either of the other two groups, remembering that 

in the study area much of the red podzolics and solodized-solonetz tend be skeletal in form, and 

hence of low productivity. 

However, intensity of use as measured by site numbers could be due to other factors which just 

happen to coincide with soil type. For instance, Bowdler (1981a) has suggested altitude may have 

influenced people's use of areas, with areas above a thousand metres not being selected because of 

perceived lower productivity. The fact that there is little association between between soil type, 

which plays a major part in determining the productivity of an area, and altitude would suggest 

that altitude will not be a major factor in the equation. Moreover, as can be seen in table 11.15, 

numerous sites are found above 1,000 metres. The lack of sites at altitudes above 1,100 metres is due 

to the extremely limited area that is above this altitude, the fact that most of it is heavily 
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timbered in wet sclerophyll forests and rainforests, preventing the location of sites, and the lack of 

survey using appropriate strategy. 

Availability of water may have influenced site location, but the data I have collected is not 

conclusive in this regard. Most survey units were in close proximity to waterways, of either a 

temporary or permanent fonn. However, only one of the four survey units more than 500 metres from 

a water source had any archaeological material, which suggests that this might represent a 

threshold of distance of sites from drinking water. Sullivan (1980) has provided data that access to 

drinking water seems to be an important factor in detemining location of shell middens in coastal 

areas. 

Stone suitable for knapping is a critical resource and may have influenced the rate of revisitation to 

an area. Mention has already been made that the extremely high level of discard found on the 

Saumarez Creek site is likely to be due to the an outcrop of silcrete in the immediate vicinity which 

appears to have been used as a quarry. The survey units of the soil types with the presumed highest 

numbers of sites (i.e krasnozem and chocolate prairie) are situated within a few kilometres of 

outcrops of high grade silcrete: all the Arrnidale chocolate prairie survey units are within 5kms of 

a large silcrete quarry (Piper, 1989), and the St Leonards Creek transects fall within 7kms of a 

quarry. This suggests there may be a link between site numbers and raw material availability. 

Table 11.15 lists the availability of stone raw material for each survey unit. Data was tabulated 

from the 1:250,000 geological series maps produced by the Geological Survey of New South Wales, 

discussions with members of the Geology Department, U.N.E., the detailed review of silcrete 

outcrops made by Connolly (1985), and by field inspection. This table demonstrates that stone 

suitable for knapping is potentially available within close proximity of virtually all survey units. 

Silcrete is probably the least common material available, being restricted to relatively small 

outcrops of variable quality scattered about the countryside (see Connolly, 1985). It is available 

within a few kilometres of a number of survey units in the yellow and red podzolic soils. So, for 

instance, while silcrete outcrops within 7 kms of both the Arrnidale and St Leonards Creek survey 

units, numerous outcrops of this material also occur within the same distance of the Salisbury 

Waters (Fairfield-Dangars Falls) survey unit. Our knowledge of the distribution of silcrete outcrops 

over much of the study area is quite good due to surveys for this material undertaken by Connolly, 

and by field inspection associated with my own work. 
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Table 11.15 

1000 tern ck penn soak mIs, chert jasper yes 
outcrop <10km 

1000 tern ck mls outcrop In yes 
vicini ty, chert 

outcrop poss 
1100 temp ck mls outcrop In yes 

vicinity, chert poss 
1100 temp ck <500m mls outcrop in artefacts present 

vicinity 
1100 temp ck <500m mls outcrop in yes 

vicinity I chert 
outcrop poss 

1100 temp ck >500m mls outcrop in yes 
vicinity, chert 

outcrop poss 
1100 temp ck >500m mls outcrop in no 

vicinity I chert 
outcrop poss 

1100 perm river some mls in no 
vicinity, chert 

outcrops 10km east 
1100 temp ck <500m mls outcrop, chert no 

outcron in vicinity 
1100 temp ck <50 Om mls outcrop, chert no 

outcrop in vicinity 
1100 temp ck <500m mls outcrop, chert yes 

outcrop in vicinity, 
silcrete may outcrop 
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12 1200 temp ck >500m mls outcrop m no 
vicinity, chert 

outcrolL _Qossible 
13 1000 temp ck <50 Om mls outcrop, chert yes 

outcrop in vicinity 
metamorphs and 

silcrete likelY 
14 1000 temp ck <500m mls outcrop in no 

vicinity, chert 
outcrop possible, 
metamorphs and 
volcanics likelv 

15 1000 temp ck <50 Om mls outcrop, chert yes 
outcrop in vicinity 

poss 
16 1000 temp ck <500m mls outcrop in artefacts present 

vicinity, chert and 
silcrete possible 

17 1000 perm river mls outcrop, chert no 
outcrop poss 

18 1000 perm river mls outcrop, chert yes 
outcrQJL ~oss 

19 1100 temp ck >500m mls outcrQJL no 
20 1000 perm river <500m mls outcrop, sic rete yes 

ou tcroPQoss 
21 900-1000 perm ck mls outcrop, sicrete yes 

and metamorphs 
outcroD in vicini~ 

22 1000 perm ck quartz from yes 
grani tes, 

metamorDhs lik~ly ---

Table 11.15: Altitude, water availability and availability of stone 
for artefact manufacture for all survey units 
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26 1000 
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29 1000 

Table 11.15 

perm river quartz from yes 
grani tes, 

metamorphs likely 
perm ck <500 m/s outcrop, chert no 

outcrop poss, silcrete 
and metamorphs 

likely 
temp <500m m/s outcrop, chert yes 

outcrop poss, silcrete 
outcrops, 

metamorphs and 
volcanics likely 

perm ck volcanics and no 
metamorphs likely, 
silcrete in vicinity, 
m/s outcrop, chert 

outcrop poss 
perm ck volcanics and yes 

metamorphs likely, 
silcrete in vicinity, 
m/s outcrop, chert 

outcrop poss 
temp ck, perm soak silcrete outcrop yes 

which served as 
qua r ry 

perm ck possible silcrete yes 
outcrops in vicini ty, 
poss chert and m/s 

outcrops in vicinity 

Altitude, water availability and availability of stone 
for artefact manufacture for all survey units 
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30 1000 temp ck silcrete outcrops in no 
vicinity, chert and 

mls outcrops in 
vicinitv 

31 1000 temp ck metamorphs poss, no 
silcrete outcrops in 
vicinity, chert and 

mls outcrops in 
vicnitv 

32 1000 temp ck silcrete outcrop in artefacts present 
vicinity, cherta dn 

mls in vicini tv 
33 1100 tern ck mls outcrops, no 

volcanics and 
metamorohs likelv 

34 900 perm ck silcrete outcrop in yes 
vicnity, volcanics 
and metamorphs 

I ikel v 
35 1200 perm ck silcrete outcrops in yes 

vicnity (one used as 
quarry), volcanics 

and metamorphs 
I ikel v 

36 1100 temp ck <500m mls outcrops, no 
metamorphs poss 

37 1100 semi-perm lagoon silcrete outcrops in yes 
vicinity, volcanics 

and metamorphs 
likelv 

- -- -- -

Table 11.15: Altitude, water availability and availability of stone 
for artefact manufacture for all survey units 
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38 1000 semi-perm lagoon silcrete outcrop at yes 
lagoon, volcanics 
and metamorphs 

likel y 
39 1000 semi-perm lagoon silcrete in vicinity, artefacts present 

quartz from granite, 
metamorDhs DOSS 

40 1100 semi-perm lagoon volcanics and artefacts present 
metamorphs poss, 

silcrete in vicinity 
41 1100 semi-perm lagoon volcanics and artefacts present 

metamorphs poss, 
silcrete in vicinity 

Table 11.15: Altitude, water availability and availability of stone 
for artefact manufacture for all survey units 
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soil type weighted area no. of artefacts artefacts/km2 

yellow podzolic 1.22 259 212 

red podzolic 4.52 503 111 

solodised-solonetz 0.837 21633 25845 
0.637 33 51 

krasnozem 0.5 53 106 

chocolate prairie 0.98 33 33 

Table 11.16: Average density of artefacts per sq.km for various soil types 
using weighting factors. Note sites listed in order of site 
preservation potential. 
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The widespread nature of the Paleozoic marine sediments also influences the availability of stone 

in the landscape. Mudstone of knappable quality outcrops in many areas. Chert outcrops are less 

frequent, and their quality more variable, but they are widely distributed. Nodules of high-grade 

chert and mudstone can also be obtained from creek beds but, although quite common, require careful 

sorting to find pieces which are not flawed and weakened from pounding in the streams. Quartz is 

easily obtained in the vicinity of the numerous granite tors, and good quality metamorphics can be 

collected around the margins of granite bodies and other volcanic events. Thus, the absence of 

silcrete in any part of the landscape is usually offset by the presence of a variety of other 

materials, some of which are of excellent quality for knapping. 

In relation to this question, we might ask whether the level of discard per site accords with common 

expectations for sites in proximity to quarry sites: high levels of discard, with little evidence of 

rationing. Table 11.16 presents the average number of artefacts per square kilometre using corrected 

figures for survey area. I have not applied a weighting factor for actual numbers of artefacts found 

on each site because, unlike the surface visibility for a survey unit as a whole, the degree of 

exposure at each place where artefacts were found was very similar, varying between about 75% 

and 100%. Numbers found on sites on the chocolate prairie and krasnozem soils, however, may have 

been diminished as a result of the mobility of these soil types. Again, I have not applied a 

weighting factor for this because I have no basis from which to work in assessing the impact of this 

process. I have listed the soils in order of their archaeological preservational potential. I have 

omitted the figures for Llangothlin Lagoon and the Apsley River (Europambela-Waterloo) survey 

units from chocolate prairie as these areas lie 60kms to the north and southeast, respectively, of 

the silcrete outcrop which may have influenced the Armidale survey units. The figures for 

solodized-solonetz soils are presented with and without the site and survey unit area near the 

presumed quarry. 

Table 11.16 shows considerable variability in the rate of discard per area. The chocolate prairie 

soils have the lowest figures by a big margin, reflecting again the low survival potential of 

artefacts in such an area. Even a quadrupling of the figures for the chocolate prairie only makes 

them equal to the red podzolic figures and just over 50% of the yellow podzolic. Figures for the 

krasnozem soils are similar to those of the yellow podzolic soils. The krasnozem area may provide 

a better clue as to discard rates in relation to raw material availability in areas near quarries of 

" good-quality stone as the figures are an under-representation of artefact figures as they will have 

been affected by soil mobility. However, no allowance has been made for the effect of background 

density on artefact numbers. It can be seen from table 11.1 that background density tends to be 

heavier on podzolic and solodized-solonetz soils. This is due to the presence of large amounts of 



gravel in the B horizon of such soils. If allowance were made for this, artefact numbers on the 

podzolic and solodized soils would increase marginally. They would also increase for sites on 

krasnozem soils as well, as these have moderate levels of gravel present in them. 
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These data suggest that discard may be higher in areas near silcrete sources, but they are by no 

means conclusive. It is still possible that the selection of areas was made on the basis of multiple 

factors in which preference for of richer areas, as measured by soil type and environmental 

variability, was a major factor. Examination of survey units by site catchment analysis suggests 

that even in areas which are less rich (i.e. podzolic and solodized-solonetz units) people acted to 

locate themselves in optimal locations. 

Table 11.17 presents data on numbers of sites, calculated per square kilometre for ease of comparison 

between survey units. The number of soil types within a 5km radius of the each survey unit is also 

shown. Data have been corrected for surface viSibility. I have not made any weighting for changes 

in relief in constructing the site catchments as the landscape exhibits only modest variation in this 

regard, and I do not consider it would have any significant effect on people's movement (see chapter 

2). I have omitted survey unit Armidale northeast 2, which is the quarry site. In figure 11.17 I have 

plotted these data, with number of soil types in the X-axis and site density in the Y-axis. Site 

densities in those areas in which site disaggregation due to soil conditions is possible have been 

shown as triangles. Areas with isolated finds only have been omitted from the sample, so as not to 

bias the graph by either increasing the number of areas with sites or without sites depending on 

how one views them. 

Ignoring for the moment the sites on krasnozem and chocolate prairie soils which we know are an 

under-representation due to site taphonomic processes, we find that figure 11.17 demonstrates a 

trend for survey units with sites to occur in locations with greater variability in soil types within 

5kms of the survey unit. Thus, of the three areas inspected with only one soil type in a 5km 

catchment, only one (33%) had any sites; of the five units with two soil types, only two (40%) had 

any sites; of the fourteen units with three soil types, nine (64%) had sites; every one of the four units 

(100%) with four or five soil types had sites present in it. 

It should be noted that all the survey units are either considerable distances from a known silcrete 

source or have other raw materials near them, whether they have sites or not. This means that raw 

material availability should not be the major determinant of site location in these samples. 
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unit no. site density, km2 soil types in 5 km 
radius 

1 0.74 S.r. P. 
2 714 r.O. V.P. C.o. V.P.-g.p. 
3 256 r.p. C.P. 
4 isol finds r.P. C.P. 
5 1666 r.P. V.P. C.P. V.P.-g.p. 
6 1069 f.P. c.o. V.P.-g.O. S.r.p. 
7 0 r.P. 
8 0 r.P. S.r.P. C.P. 
9 0 r.p. V.p. 
10 0 r.p. 
11 1111 V.P. C.p. euch. 
12 0 v.o. C.P. V.p.-g.p. 
13 714 V.P. C.p. euch 
14 0 V.P. s.r.p. V.p.-g,p~ 

15 952 v.o. C.P. V.p.-g.p. 
16 isol find V.P. C.P. V.p.-g.p. 
17 0 V.P. V.p.-g.p. C.p. 
18 555 V.P. V.p.-g.p. C.p. 
19 0 V.P. y.p.-g.p. 
20 750 V.P. C.p. b.e.p. 
21 .44 y.p. c.p. y.p.-g.p. s.s.y.e. 

S.r. P. 
22 111 s.s.e.v. V.P.-g.P. C.p. 
23 50 s.s.v.e. V.p.-g.p. 
24 0 c.o. V.P. s.s.v.e. 
25 51 C.P. V.P. s.s.V.e. 
26 0 s.s.v.e. C.P. euch 
27 50 s.s.v.e. c.o. euch 
29 66 c.o. v.o. 
30 0 c.o. s.s.v.e. 
31 0 c~ s.s.V.e. 
32 isol finds c.o. V.P. 
33 0 V.D.-g.P. V.D. 
34 80 V.P.-g.P. c.o. S.r.P. 
35 240 kras r~. 

36 0 b.e--Q.~ C.Q. 

37 100 Y.p. C.p. euch 
38 156 euch C.p. s.s~y.e. 

39 isol finds s.s.V.e. y.p. 3~R.-g.Q. 
40 isol finds s.s.v.e. y.p. C.p. 
41 C.P. y.p.-g.p. 

Table 11.17: Density of sites per sq.km and soil types within Skm 
catchment of survey units. s.r.p.= skeletal red 
podzolic; r.p.= red podzolic; y.p.= yellow podzolic=; 
c.p.= chocolate prairie; y.p.-g.p.= yellow podzolic
gley podzolic; euch = euchrozem; kras = krasnozem; 
s.s.e.y. = solodised-solonetz yellow earth; b.e.p. = 
black earth prairie 
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• non euchrozem/krasnozem/prairie 
~ euchrozem/krasnozem/prairie units 
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Figure 11.17: Density of sites per sq.km by number of soil 
types in Skm catchment for survey units 
with or without 
krasnozem/euchrozem/chocolate prairie soils 
as principal soil type. 



Units with access Units without access 

sites present sites absent sites present sites absent 

19 8 2 6 

Result of Fisher's Exact Test p=O.029 

Table 11.18: The relationship of survey units with and 
without access to krasnozem, euchrozem and chocolate 
prairie soils within Skm of a survey unit and the 
presence of sites. Fisher's exact Test shows a 
significant relationship exists between access and the 
presence of sites. 
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This suggests that in units on podzolic and solodised-solonetz soil areas, the greater the soil 

variability the more likely one is to find a site, irrespective of the availability of stone. Moreover, 

looking at the actual density of sites it is also apparent that the greater the soil variability, the 

greater the number of sites one is likely to find. Thus, taking 500 sites per square kilometre as a 

datum, we find that in no cases does the projected density of sites in a catchment of one or two soils 

exceed this figure, 55% of the samples in a catchment of three soils exceed this denSity, and 100% of 

the samples in the catchment of four soils exceed this figure. The only sample in the catchment of 

five soil falls short of this figure by one order of magnitude. 

Examining the chocolate prairie and krasnozem areas, we find there is not the same clear trend seen 

above. Numbers of units with sites is the same for both two and three soil type catchments. 

Moreover, densities of sites are higher in the two soil type catchment units than they are in the 

three. However, data for podzolic/ solodized soils indicates that variability of the environment 

within 5kms was a factor in site location. Use of areas with fewer soil types perhaps occurs only if 

those areas were particularly rich and if they offered another resource, in this case opportunity to 

exploit good-quality stone. 

As a further measure of this tendency for sites to be located in richer or more diverse parts of the 

environment I have, in table 11.18, listed survey units by their access to the better quality soils, in 

this case the chocolate prairies and krasnozems and euchrozems. This table shows that of the 21 

units which contained sites, all but two were within 5kms of these soil types. These figures would be 

more pronounced but for the limited surface visibility and low preservational potential of the 

chocolate prairie soils. Only 8 (29%) of the 27 units which had access to such soils did not have 

sites, and three of these were low-visibility chocolate prairie areas. In contrast, only 2 (25%) of the 

8 areas which did not have access had sites present. 

A Fisher's exact test using the data in table 11.18 indicates that this association between soils and 

sites is significant, and therefore is unlikely to be due to random selection of site location. The 

relationship between sites and soil types is further strengthened when areas with isolated finds 

are examined. With only one exception, all such places have the richer soils available within a 

5km catchment (see table 11.17). 

A final test of whether site densities reflect raw material availability is presented in figure 11.18. 

This depicts the number of sites per survey unit and shows the distance of sites within a survey unit 

from nearest silcrete source. The figure indicates that there is not a simple relationship between 
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distance to source and density of sites within a survey unit for those units for which distance to 

source is known. 
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For most of survey units for which we do not know the distance to the nearest source of silcrete in 

most instances it is probably at least three kilometres and likely to be significantly more than this 

for a number of these. Such units demonstrate considerable variability in site densities. If, for 

arguments sake we assume they are all 3-7kms from source, we still find that there is a clear trend 

for more sites in areas with greater soil diversity. Nor do those units where other, more 

ubiquitously-distributed raw materials (e.g. chert, mudstone and quartz) dominate assemblages 

have higher densities of sites than other survey units. Site densities for such areas range widely is 

spite of raw material availability being constant. Significantly, the unit with the highest density 

is situated in a catchment of four soil types. 

I think we can conclude that the density of sites in survey units is not simply a function of raw 

material availability. While availability of stone may be a factor in some instances, the evidence 

suggests that general richness and diversity of environment within the survey unit catchment is also 

a significant influence in site distribution and density. 

We have already noted in chapter 2 that on the tablelands the presence of different vegetational 

communities is closely linked with soil type. The areas with the richer soils would support greater 

numbers of macropods than other areas, due to the better quality of pasture on these soils. Areas 

with higher diversity index, as measured by numbers of soil types within a 5km catchment would 

offer a wider range of resources within the catchment, than areas with a simpler catchment. In the 

areas with a greater diversity it is also possible that a greater range of plant foods would be 

available due the more complex mosaic of forest, woodland and grassland which would exist in such 

areas. From the above data I would suggest that there is a definite tendency for people to locate 

themselves in those parts of the landscape which give them access to either the richest part of the 

landscape or to a wide variety of environments, including the richer areas. This would indicate 

that people were seeking to optimise their access to resources across the tablelands. 

11.5 CONCLUSIONS: FLAKED ASSEMBLAGES AND SITE LOCATION 

The above data has shown the following. Firstiy, silcrete is a valued resource, preferred over other 

raw materials even where these are more accessible. This probably reflects the better flaking 

qualities of silcrete. Rationing of silcrete is pronounced, with heavy preparation of blocks on the 

source, and only good-quality material being removed to other locations where it is heavily reduced 

before discard. Various strategies for economising the use of silcrete were enacted, including 
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adoption of reduction techniques which minimised the core size required for successful blade 

production. Other raw materials show similar strategies, and suggest that the problems in working 

with such materials induced attempts to conserve use of good quality material once located. 

This, in association with the greater numbers of sites found near two silcrete sources, indicates that 

standard rationing curves obtain in the use of scarce stone resources. However, high site densities 

are encountered in areas where silcrete is not readily available and where other materials are 

ubiquitous, and therefore not a determinant of site location. This points to attempts to optimise site 

location in relation to areas which were either likely to be significantly richer by virtue of either 

soils of known higher productivity, likely to offer a higher biomass of a particular resource, or 

offered greater environmental variability, providing a wider range of resources in a given area. 

In chapter 7, I offered a model of exploitation of the tablelands in which foraging behaviour by 

small groups would be practised. I argued that, contrary to Hiscock, such a strategy would result, in 

an environment where food and water are finely distributed but in which stone is a coarsely

distributed resource, as pertains on the tablelands, in production of standard economising behaviour 

in relation to stone use. The above data indicates that this is indeed the case on the tablelands, and 

supports that part of the model which dealt with foraging. 

The similarity of rationing behaviour between sites situated only a short distance from sources and 

those further away indicates that in spite of relatively free access to the raw material people 

chose to be economical in their use of stone. This suggests that they did not intend to stay in the 

vicinity of the outcrop, and planned to prolong their use of a particular piece of raw material rather 

than revisit the outcrop to replenish supplies. 

Various costs had to be calculated by hunter-gatherers in this environment. These would include the 

following: 

a. the amount of time taken to reduce plant resources below the level at which it was more efficient 

to move to a new area; 

b. the time taken to kill or scare game below the same threshold; 

c. the time/ cost of journeying to an area to simply obtain stone. 
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Factors of this sort may well have influenced decisions to ration use of stone. The actual amount 

of stone transported was restricted to that which could be effectively used. This decision is to be 

expected of a group of people ranging freely over the landscape and who do not wish to be 

burdened with non-useful material. Thus, for example, most of the cortex on a block was 

removed at the quarry. This is consistent with economising the transport of non-useful material. 

I also suggested that stone would not playa major part in the logistically-based exploitative 

strategies seen on the tablelands, and before proceeding I would like to consider this point 

further. The apparent correlation of sites with areas of higher food resource yield does not 

constitute logistical behaviour in the sense intended by Binford. Mapping on to resources does 

not mean people would ignore significant differences in yield potential across a region. Rather, 

such areas may have been reused more often or by a higher density of population because they 

could sustain a higher frequency of visitation or intensity of exploitation. The means of 

exploiting such resources did not vary simply because of the greater availability, or wider 

range, of resources within such areas. 

We might also ask if there is any functional variability between sites on the tablelands. 

Obviously, there is a distinction between the quarries and other sites. Exploitation of these 

particular sources of stone, however, may have been partially influenced by the richness of 

their immediate environment, as suggested by the association of sites with richer or more 

diverse areas. They do not, therefore, represent a discrete resource which was visited by 

special activity groups. The variation in intensity of discard per site is most easily explained 

by accessibility to suitable raw material, while overall density of sites seems to be partly a 

function of environmental diversity or richness. 

Hiscock (1988 and 1989) has claimed that the concept of embeddedness has no place in 

explaining appropriation and use of stone, but rather that economising behaviour of a limited 

resource will mask any patterns of settlement and subsistence. In this and the preceding 

chapter, I have presented data which demonstrates considerable differences exist in the 

responses of people to stone raw material availability, and have argued that these reflect the 

varying exploitative strategies of these areas. The decision to adopt any tactic, including raw 

material rationing, will be made on the basis of the larger exploitation strategy which will 

include factors such as how one plans to move around the environment, what resources one plans 

to exploit, how one plans to exploit them, as well as one's perception of the distribution of 

resources within that environment. Economising behaviour towards stone does not sit as a 

separate decision-making process reached independently, and in this sense is embedded within 

the larger sphere of settlement and subsistence. 
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11.6 CHRONOLOGY 

There are no absolute dates available for any of these sites. Various lines of evidence indicate that 

these sites date to the mid to late Holocene. Firstly, the presence of backed blades, evidence of 

microblade production and pieces of ground-edge axes on so many of the sites clearly points to a post-

4,500 b.p. date for these sites. Secondly, although the A horizon of the texture contrast soils have 

not been independently dated on the tablelands, in other situations where they have been (e.g. the 

Hunter Valley and the southern tablelands of N.S.W.), they have always proved to be no older 

than mid-Holocene, or 5,000 b.p. Therefore it is likely that even those sites which do not possess 

the appropriate technological evidence but which are present in these soils are no older than this. 

The limited excavated evidence available for tableland occupation points to a mid to late Holocene 

date for the occupation of the tablelands. The Bendemeer sites provide the best evidence of this 

with a date of 4,200 b.p. for the basal units of Bendemeer 2 (McBryde, 1976 and 1977). Excavations of 

Pleistocene deposits at Reddestone Creek near Glen Innes provided large quantities of megafauna! 

material, but all the archaeological material recovered definitely dates to only the last few 

thousand years (Connah and Horton, 1982). Bowdler's excavation of numerous granite overhangs at 

Church Gully also demonstrates late Holocene occupation. Evidence from other parts of the eastern 

highlands demonstrates that intensive occupation of these areas dates to the late Holocene (see 

Bowdler, 1981a for a review of this data), and it is not unreasonable to suppose that something 

similar would obtain in this region. 

It is difficult to be more specific about the age of the sites. Unlike other areas, where backed blades 

disappear from the assemblages about 1,000 years ago, in the New England region well-dated 

assemblages from sites such as Seelands, Bendemeer and Graman, indicate that use of these items 

continued until the very recent past, and quite possibly to contact. The similarity of knapping 

behaviour of the open sites reviewed above suggests that the sites are all of a similar age. The 

widespread use of the tranchet technique, evidence of which was found on a number of these sites, 

indicates either a long-term use of a single technical innovation or that all the sites date to a single 

phase of shorter duration. 

I found a number of tranchet cores and edge-straightening flakes in the Bendemeer 1 assemblage, 

which post-dates 1,500 b.p. I was not able to refine this date further for the following reasons: the 

excavated material had been sorted by stratigraphic unit, not by spit; although I had some data on 

the depth from which different parts of the assemblages of particular units were excavated, these 

data were by no means complete; and I was able to construct a number of age-depth curves depending 

on which dates were taken as anomolous and the interpretation placed on various stratigraphic 
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features. Hiscock (1986a and c) has described the use of the tranchet technique in the Hunter Valley 

and has dated it to the last thousand years, using an age-depth curve for the Sandy Hollow 

rockshelter deposits. There is no evidence that use of the tranchet technique is older than 1,SOO b.p. 

I conclude that all the open sites recorded so far on the tablelands are likely to be no older than 

4,000 b.p. and may well be much younger than this. The foraging strategy of which they were a part 

would seem, therefore, to be of a similar antiquity. 



CHAPTER 12 

INFORMATION PROCESSING AND VALIDATION 

IN THE LATER PRElllSTORY OF AUSTRALIA 

Somewhere someone is travelling furiously towards you, 

At incredible speed, travelling day and night, 

Through blizzards and desert heat, across torrents, through narrow passes, 

But will he know where to find you, 

recognise you when he sees you, 

Give you the thing he has for you? 

John Asbery: At North Farm 

12.1 INTRODUCTION 
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In this thesis I have outlined the complexity of social relations and settlement strategies in 

northern New South Wales during the late Holocene. Here I will do two things. Firstly, I will 

offer a speculative model of the processes which could have established the patterns of social 

relations seen in this region at contact. Secondly, I will examine aspects of the Australian 

archaeological record which suggest there were significant developments in information 

processing systems in the mid and late Holocene. I then consider their impact on other aspects of 

prehistoric Aboriginal social organisation. 

12.2 SOCIAL SClllSM IN NORTHEASTERN NEW SOUTH WALES 

The complementarity between the networks of exchange as reflected in distributions of stone 

axe material and that seen in art styles is notable. In both instances there is a dear break 

between the coast and tablelands/western slopes. Under information exchange theory, such 

breaks are to be expected, with a hiatus in distribution in a non-dinal fashion marking distinct 

boundaries between information catchments. Moreover, information exchange theory also posits 

that stylistic messages intended to signify group affiliation and boundedness intensify as 

intergroup competition increases (Wobst, 1977; Hodder, 1982). Thus, while the competition in 

coastal areas was real, in most instances it appears it was never so great as to ultimately 

override long-term requirements of exchange of marital partners and scarce resources, hence the 

underlying similarity of art in the Clarence valley, even across tribal boundaries, and the 

exchange of axes and other stone artefacts over long distances. A similar case can be made for 

the tablelands and western slopes. 



The radical differences in the art of the coast and tablelands/western slopes, as well as the 

sharp discontinuity in axe exchange along with substantial variations in linguistic and social 

organisation, suggests, however, that two very distinct and exclusive social networks were 

functioning in this region at contact, one based on the tablelands and western slopes, the other 

on the coast. But for what were they competing that they felt the need to convey their 

separateness so absolutely? 
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The above scenario raises some interesting questions in relation to tableland groups. Here we 

have people who on linguistic evidence had forebears in common with coastal groups, notably 

the Dhan-gadi, but who, at some stage in the past, broke with them, and all other neighbours, 

so totally that their language diverged to the point where skilled linguists had difficulty in 

identifying its relationship to aU other Pama-Nyungan languages. At some stage they then 

established close social interaction with their neighbours to the west, sharing many aspects of 

social organisation (and perhaps adopting matrilineal totemic descent from them), engaging in 

exchange and practising a similar artistic tradition. 

The cause of this alienation may perhaps be found in the process of establishirig control over, 

and enlargement of, clan estates reviewed in chapter 5, and which seems to have been occurring 

on the north coast at contact. In this process a clan of the proto-Dhan-gadi laid claim to 

portions of the tablelands. Data is slight, but first use of the tablelands was probably about 

4,000 years ago, and this event would post-date it. By manipulation of ritual information and 

social isolation they sought to establish exclusive rights to the tablelands, barring or severely 

restricting their coastal cousins. This process of isolation may have been exacerbated by 

changes in the geomorphology of the gorges, which made travel to and from the tablelands 

difficult from about 3,000 years ago to around 2,000 to 1,500 b.p. (see chapters 2 and 9). 

Real competition for control of the tablelands could have stepped up with the reopening of 

transit routes from 2,000-1,500 b.p. The tablelands people seem to have placed themselves in an 

invidious position for meeting this challenge from coastal groups for tableland resources. They 

had effectively cut themselves off from kinship networks which could have mediated the 

process as well as allowed them access to the coastal areas. They were locked into a tiny social 

network of tableland groups. Overly restricted social networks can have dire consequences for 

hunter-gatherers (Wobst, 1977; Moore, 1981). In some areas, hunter-gatherers sought to preserve 

an open and areally extensive network: Yengoyan (1968) has argued that the sub-section system 

of central Australia served this purpose by creating extended marriage networks through the 

arid zone which provided a wide network of kin to fall back on in hard times. 
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There is some evidence that it was at this time that the tableland people looked to 

establish links with western slope groups. The rock art at Bendemeer probably post-dates 

this, with red ochre appearing in the deposits dated to 1,000 b.p. (McBryde, 1974). In the 

same sites we also first appearance of axe material from Moore Creek dating to around 1,600 

b.p., at least 2,000 years after use of the quarry commenced (Binns and McBryde, 1972). The 

expansion of exchange systems on the western slopes is also suggested by the date of 

commencement of quarrying at Gragin Peak. The oldest material sourced to this quarry has 

been recovered from the Graman sites, a short distance to the northeast. This material post

dates 1,700 b.p., suggesting that this quarry did not come into use until after this time 

(McBryde, 1976). The definite but limited word borrowing from Gamilaraay dialects by 

tableland groups suggests not only a determination to maintain social separateness but also 

the fairly recent advent of social intercourse between tableland and western slope groups. 

The value of establishing contacts to the west was two-fold. Firstly, it provided new kin 

from whom marital partners could be obtained and who could act as allies in conflict. 

Secondly, by opening lines of communication and developing kin networks, it afforded 

tableland groups the opportunity to travel to, and exploit resources on, the western slopes, 

acting as a safety valve for pressure on the tablelands between tableland and coastal groups 

at different times of the year. 

But access to the west would not have been without cost. An extensive network of exchange 

involving Moore Creek material already operated, and addition of material from the 

tableland would only have created inflationary pressures, devaluing Moore Creek and 

Gragin Peak stone. Hence, material from the tableland quarries did not have a wide currency 

and distribution was restricted to a small catchment of 30 kms around each quarry. Perhaps 

the large net drives organised on the tablelands and attended by western slope people were 

the means by which tableland groups funded their access to the larger network to their west. 

To test this model we require the following: further excavations of tableland sites to date 

occupation and eXChange networks, and more detailed analysis of rock art on the western 

slopes and tablelands to establish whether there is spatial and temporal variation in this 

artistic tradition. Excavation of sites such as the limestone caves in the middle Macleay 

catchment might provide data on settlement patterns relating changes in access to the gorges 

and tablelands. More data on exchange networks on the coast and the western slopes, 

including better control of the chronology would prove extremely useful in examining details 

of flux within the social catchments associated with these networks. 
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12.3 INFORMATION AND VALIDATION: 

PLmSTOCENE AND HOLOCENE AUSTRALIA 

There are two questions I want to pursue here. Firstly, were the patterns seen occurring in 

northern New South Wales over the last few thousand years are part of a wider process of 

alliance and schism across Australia? Secondly, is this process a phenomenon of the mid to late 

Holocene, and if so, why? To answer these questions I review data pertinent to the question of 

information processing systems during the late Pleistocene and the Holocene to demonstrate 

that a quantum leap took place in the sophistication of such systems over the last 5,000 years, 

with the advent of validation systems seen at contact occurring at this time. I then consider the 

implications of this development on other aspects of Aboriginal social organisation. 

There is some evidence to suggest that information systems were extremely immature in 

Australia for the grea ler part of the late Pleistocene. The earliest art styles in Australia are of 

a very simple motif form and use a limited range of techniques for rendering the art. Possibly 

the oldest is the 'Karake' style (Bednarik, 1985). This consists of simple finger markings in 

wave-like patterns in limestone caves. Koonalda cave (Wright, 1971) on the Nullarbor is the 

classic site, with the art dated to approximately 20,000 b.p. Other sites with similar art have 

been found in southeastern South Australia, southwestern Victoria and southeastern Victoria 

(Aslin and Bednarik, 1984; Aslin et. al. 1985; Bednarik, 1985). Dating of the art in some of these 

sites is, however, problematic (Bednarik, 1989; Frankel, 1986), and some may be only terminal 

Pleistocene or early Holocene in age. 

A second style of art thought to be of Pleistocene age is Panaramitee, so-called after the type 

site in central Australia (Maynard, 1979). This style consists of a restricted range of engraved 

simple figurative and non-figurative motifs (Edwards, 1971). Sites of this style are common in 

central Australia, and some have a thick coating of desert varnish which is taken to indicate 

considerable age (e.g. Mountford and Edwards, 1963). Recent work by Nobbs and Dorn (1988), 

who have published a date of 32,000 b.p. for a Panaramitee motif at the Olary site, South 

Australia, seems to support this suggestion. However, work by Dragovich (1984) in western 

NSW suggests that such an interpretation is premature, and that simple presence of varnish 

cover is not necessarily any indication of extreme age for an engraving. Dates of 10,250 ± 170 b.p. 

and 10,410 ± 170 b.p. obtained on heavily varnished Panaramitee art at Sturts Meadow, 

western NSW· provide an indication that this site is terminal Pleistocene (Walsh, 1988: 64). 

Dating of the art by direct association with dated units in the well-stratified Early Man site 

(Rosenfeld et. aI., 1981) has yielded a date of c.13,000 b.p. Superimposition studies have also 

provided a terminal Pleistocene date for this art in the central highlands of Queensland 

(Morwood, 1979) and early Holocene in the northern highlands of Queensland (Morwood, 

personal communication). Concerns about the assumptions made by Nobbs and Dorn in applying 
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their technique persist (e.g. Watchman, 1989), and extreme caution towards this date of 32,000 

published from Olary is warranted. It appears, therefore, that at this stage most of the 

Panaramitee art which has been dated in an absolute fashion or by application of rigorous 

relative techniques is only very late Pleistocene or early Holocene in age. The jury is still out on 

claims for older dates. 

Art in Arnhem Land appears to have a long history, but again dating is problematic. 

Chaloupka (1985) has offered a chronology of artistic development. The oldest art, all 

paintings, dates to between 9,000 and 20,000 b.p. and is comprised of relatively simple 

monochrome motifs consisting of some hand stencilling, hand prints, grass prints and dynamic 

anthropomorphic figures. Recently, a date of 20,000 b.p. has been obtained on human blood 

found in one of these hand prints, using accelarator dating techniques (Loy et. ai., 1989). It is 

possible, however, that while there may be a few old examples of art in Arnhem Land, most of 

it may cluster at the younger end of the age range. 

Other claims for old art are made on the presence of ochre in Pleistocene deposits of various 

sites. For example, Jones and Johnson (1985) have reported some red ochre with a ground facet 

from Nauwalabila 1 in Arnhem Land, for which he claims a date of 30,000 b.p. Mulvaney and 

Joyce (1965) reported pieces of ochre from levels at Kenniff Cave dating to c.19,000 b.p. Allen 

and Kamminga (1973) recovered a piece of sandstone with one surface covered in ochre from 

Malakanja 2 dating to 18,040 ± 300 b.p. Evidence from Lake Mungo suggests other, non-parietal 

artistic uses for ochre, in this case either sprinkling ochre around a burial or actually painting 

the bones. Thus while the ochre may have been important in ritual burial, it does not 

necessarily mean that art was being used to encode and transmit messages in the way it was at 

contact. 

We can draw the following conclusions from the above data. Firstly, the majority of Pleistocene 

art dates to the last few thousand years of this era. Some of the claims for older art are 

contentious (e.g. Nobbs and Dorn) or unsubstantiated (e.g. claims that the presence of desert 

varnish equates with extreme antiquity). Finally, the presence of ochre may indicate its use in 

ritual, but there is no evidence that artistic systems of the complexity seen at contact existed at 

this time. On this point the art that does exist is extremely simple when compared to later 

artistic systems. The earliest art may well represent experimentation with the medium, rather 

than being the slight evidence of a full-blown artistic system on a par with that observed 

ethnographically. Parallels might be drawn with Europe, where there appears to have been 

an extended period of experimentation before the appearance of the classic art of the Upper 

Palaeolithic (Davidson and Noble, 1989). 
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Aspects of the stone technology of the Pleistocene Australians also indicates that while some 

experimentation may have been going on, the implementation of the results of such 

experimentation was highly restricted. It is true that the greater part of the stone assemblage 

found throughout Pleistocene Australia consists of cores and simple retouched flakes which 

change little over the whole of that time. These display little effort at imparting style, and 

the apparent similarity in form across the continent may merely be a reflection of 

unsophisticated flaking behaviour. So, for instance, horse-hoof cores, one of the classic 'tools' of 

Pleistocene Australia may simply be a core whose flaking platform has been step fractured, or 

mass reduced, to the point where removal of flakes is extremely difficult (see Hiscock, 1982b). 

We must set aside discussion of the culture-historic implications of such types until we know if 

the types are real and what they mean. There are, however, archaeological data pointing to 

clear developments in technology. 

Schrire (1982) excavated three shelters in Arnhem Land from which she recovered a series of 

ground~ge axes situated in Pleistocene deposits, some of as much as 23,000 b.p: vintage. More 

recently, Morwood and Tresize (in press) have provided information about a ground-edge axe 

dating to 30,000 b.p. from a site on northern Cape York Peninsula. However, despite their early 

appearance in the north, edge-ground axes do not appear elsewhere in Australia until the mid

Holocene. Why they should not spread until this time is open to debate. 

On a more equivocal note, the Pleistocene appearance of waisted blades in greater Australia is 

restricted to the southern extremity around Kangaroo Island and in New Guinea (Lampert, 1981; 

a sample from Mackay, Queensland is unprovenanced). Lampert (1981; 1983) argues that these 

samples are significantly morphologically distinct, suggesting they are of independent origin to 

each other. On the other hand, Groube (1986) has argued that the Australian and New Guinea 

samples represent a single population. Maybe all that this discrepancy indicates is the 

problems that stem from the arbitrary selection of criteria used for typological descriptions. 

I will eschew discussion of the implications of the human skeletal evidence dating to the late 

Pleistocene. As Brown (1989) has noted, the samples that are being used are in most instances 

extremely small: several of the classic types are single skulls or a few individuals. There are 

also questions about whether some of the apparent variation between populations is the result 

of cultural practises or deformities due to disease: for instance, cranial thickening of the Kow 

swamp population may be due to head pressing or binding, while the extremely thick cranium 

of WH50 could be the result of disease (see Thorne, 1976; Brown, 1981; Brown, 1987; Brown 

personal communication). Until we know how representative the samples are, and what 

particular morphological features mean, it seems wiser to avoid speculation about the 

significance of this data. 
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The slow spread of major technological innovations like axes accords with a model of limited 

capacity for information exchange. I find functional explanations (e.g. Hayden, 1977a) 

unsatisfying: people seemed to have coped without them for 40,000 years, ethnographic 

accounts indicate that large pieces of unmodified stone served equally well for most chopping 

activities, axes had social ramifications far beyond their use as a formal tool, and there are 

examples where adoption of certain implements, notably Kimberley points, took place in spite 

of the inefficiency of the object (see Sharp, 1952; White, 1977). As we shall see, the 

conservatism of their distribution in the Pleistocene stands in stark contrast to their rapid 

acceptance and spread in the mid-Holocene. Boomerangs may represent a similar case (see 

Bowdler, 1979; d. Jones, 1977), but the limited data prevents us reaching any definite 

conclusions. 

Of course, the lack of diffusion of such items could be taken to indicate that there were social 

barriers in place by this time. Examination of the artistic evidence, however, suggests 

something else. 

The widespread distribution of Panaramitee and Karake art is taken to indicate an open 

information network (Morwood, 1984; Smith, 1989). The simple and restricted range of motifs of 

the earliest art certainly agrees with this suggestion. Wiessner (1983) has argued that ease of 

replication is a significant element in maintaining a wide contact net. In another context, 

Gamble (1981) has argued that open social systems have adaptive value to people living in 

harsh environments, as they provide a mechanism for positive social interaction - sharing of 

resources etc. Smith (1989: 156-7) has suggested something similar concerning Panaramitee in 

relation to the colonisation of Australia. Adopting a biogeographical model in which low 

incidence of territorial behaviour favours successful colonisation, she argues that Panaramitee 

art aided the colonisation process by maintaining open social networks. 

I have no problem with the art being formed in an open social system, though questions of 

dating are central to discussion of when the system opened up. We can, however, dismiss 

Smith's suggestion that Panaramitee art is a means of improving chances of successful 

colonisation by encouraging maintenance of open social networks: it earliest appearance is at 

least 20,000 years of occupation, and possibly much later. 

Perhaps of more consequence to the issues under review here is that such arguments presuppose 

the art is capable of carrying the requisite information to enable such open social interaction. 

As noted in chapter 1, the transmission of detailed information requires complex designs and a 

wide range of motifs. If one wishes to transmit detailed messages about alliance, place and 

one's relationship to the land using art as the medium (which is what Smith is talking about), 



387 

it is necessary to have an intricate pattern of symbols and complex interpretive codes to ensure 

that the medium has an adequate array to cover the range of information (see Morphy, 1977). 

Without this complexity messages can quickly become obscured or altered. Of course, this all 

assumes that this early art served a similar function to art dating to later times. It is possible 

that no information was encoded in this early art, and that it is only much later that art began 

to function in the ways documented ethnographically. 

I question whether the extremely simple and restricted range of motifs in Panaramitee, Arnhem 

Land and Karake art would have proved adequate for the transmission of detailed social 

information and regulation of interaction suggested by Smith (1989). An indication of the 

complexity of artistic style necessary if the art is to playa meaningful role in maintaining open 

social systems can be gleaned by examining the ethnographically-recorded Aboriginal art of 

central Australia. This social system is generally agreed by anthropologists to be very open in 

form, with extremely widespread alliance networks and spheres of social interaction (e.g. 

Berndt, 1959). The art, while perhaps not as intricate as that of Arnhem Land, is still required 

to be far more elaborate that anything seen in the Karake and Panaramitee styles (see Smith, 

1989 for a detailed analysis of the art of this region and its relationship to the social 

organisation of central Australia). 

Two possibilities present themselves in relation to this dichotomy of the widespread 

distribution art but limited distribution of elements of stone technology. One can have a system 

which is closed, thereby restricting exchange of ideas and technology. But this does not accord 

with the artistic evidence which does suggest and open system. Secondly, one can have a system 

which is open but not very effective. The simplicity of the early art, as compared to the 

complexity of the art which was an integral component of social organisation at contact, 

suggests a far smaller information storage capacity than that of recent art. This would not 

preclude it being an open system, but would render it far less efficient, consistent with evidence 

of not-so-effective distribution of technical break-throughs. Of course, if the artistic evidence 

dates to a later period, then there is little evidence of information processing systems at all 

during the glacial maximum, the absence of which would also explain the limited distribution 

of technological developments. 

During the terminal Pleistocene and throughout the Holocene in Australia there are a whole 

series of developments in knowledge about the environment, the messages people wish to 

communicate and in methods by which they attempt this. The art of Arnhem Land dates to at 

least this time, and shows rapid advances in style and technique between 9,000 and 5,000 b.p. 

(Chaloupka, 1985). Morwood (in press) has shown that Panaramitee art in the northern 

highlands of Queensland dates to the colonisation of this area 9,000 years ago. Occupation of 



the Early Man site in southeastern Cape York commenced 13,000 years ago (Rosenfeld et. al., 

1981). The Panaramitee art in this latter site dates to this time. 
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It is also possible that experimentation with other forms of information transmission was 

taking place from the late Pleistocene on. Thus, for the Murray valley, Pardoe (1988: 14) has 

suggested that cranial deformation in the Kow Swamp population, dating to between 13,000 

and 9,000 b.p., may have been an attempt to demonstrate cultural exclusivity. The fact that it 

was abandoned by these people possibly points to the inefficiency of the method. He also 

suggests that the development of cemeteries dates from terminal Pleistocene times points to 

some attempt to demonstrate 'ownership' of an area. I remain to be convinced that one can 

effectively symbol anything to anyone other than ego by use of invisible techniques such as in

ground interments. However, as Pardoe (1988: 7) notes, the practise of multiple burials 

certainly indicates re-use of an area, and the practice may represent an attempt to claim tenure 

of areas in a way not seen in earlier times. 

Turning now to the mid and late Holocene (5,000 b.p. to the present) we find that there has 

been a tendency for people to lump all the changes that take place during this period into a 

single event and call it intensification (for a few examples of the range of developments 

included as intensification see Lourandos, 1980; Ross, 1984; Morwood, 1988; Beaton, 1985). 

What were these changes? 

There can be no doubt that a major alteration took place in settlement patterns and strategies. 

For instance, both Veth (1987; 1989) and Hiscock (1988) have argued cogently that desert areas 

were occupied on a permanent basis from about 5,OOObp. Ross (1981 and 1984) has likewise 

shown that the arid Mallee region of northwestern Victoria was also occupied far more 

intensively from this time than it had been previously. She records a ten-fold increase in site 

numbers from this time on. On the available data, it appears that the New England 

Tablelands are occupied for the first time, while the southern tablelands and alps also show a 

marked increase in occupation (see Flood [1980]; Bowdler's [1981a] review of settlement of 

highland areas generally emphasises this point). The most inhospitable portions of the 

White Mountains were also occupied around this time (Morwood, in prep). 

In other areas, such as along the east coast (Coleman, 1978 and 1982), the southwest of Victoria 

(Lourandos, 1980a; Williams, 1988) and the offshore islands of Northwestern Australia 

(O'Connor, 1988) and possibly the Riverina of southern NSW (Webb, 1984) we see the 

emergence of semi-sedentary lifestyle, with the advent of what can best be described as 

villages. This involved occupation of base camps for periods of some months, resulting in the 

formation of sites of enormous size and new form (e.g. the Macleay middens - Coleman, 1978 and 
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Sullivan and Hughes, 1982; the mound sites of southwestern Victoria - Williams, 1988). In 

Tasmania, people begin to extend their range by burning back the fringes of the impenetrable 

rainforest (BawdIer, 1979). Permanent occupation of the rainforests of northeastern Queensland 

apparently also commenced at this time (Horsfall, 1988). 

The final phase of colonisation took place during the last two thousand years of the late 

Holocene with exploitation of the off-shore islands of eastern Australia, which had existed 

since at least 7,000 b.p., commencing at 2,000 b.p. (Sullivan, 1982; Jones and Allen, 1980; Hall, 

1982; Rowland, 1982). In the case of Moreton and Fraser Islands, in southeast Queensland, and 

the Keppel group of the central coast of Queensland, permanent occupation occurred by groups 

which established new languages and generally differentiated themselves from their 

mainland neighbours (Godwin, 1983; Rowland, 1982). On the central Queensland coast, people 

ventured to explore islands more than 85 kms from the mainland and 40 kms from the nearest 

island in recent prehistoric times: truly a long way in a bark canoe (Rowland, 1984). 

At the same time major innovations in technology, for exploitation of plants and animals as 

well as in stone toolkits, took place. Fully-fledged exploitation of the toxic and carcinogenic 

plants such as Macrozamia starts during this phase (Beaton, 1977). Similarly, small-scale 

utilisation of seed-grinding gives way to the widespread and intensive exploitation of these 

resources in the arid and semi-arid zones (Smith, 1986). The exploitation of the rainforests 

would also have required ability to utilise a whole range of plant foods not previously 

encountered (Horsfall, 1988). 

Complex fishing and hunting technologies, involving the use of nets, weirs and traps, became 

widespread at this time or later (e.g. Lourandos, 1980b; Morwood, 1988). At contact, these sorts 

of technologies were often associated with large-scale ceremonial gatherings (cf. Godwin, 1988; 

Satterthwait, 1987) and it is difficult to see how such gatherings could have been sustained in 

the absence of such technologies. We might, therefore, infer that these large gatherings started 

at this time. Moreover, it also indicates that the perception that thinly scattered resources can 

be concentrated as a point resource, something which is central to the application of such 

technologies (see chapter 7), dates to this time as well. 

There was also an exponential increase in site numbers in numerous areas (see Ross, 1985 for a 

review of this data; Hughes and Lampert, 1982 for a review of the south coast of NSW in 

particular). It has been inferred that this means there was a dramatic increase in population at 

this time (e.g. Beaton, 1985; Ross, 1985). Attenbrow (1987), however, provides a detailed 

discussion of the great difficulties that exist in establishing population growth on 



archaeological data. Finally, I will show below that there were major developments in 

information processing from the mid-Holocene on. 
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Explanation of these changes seems to have become bogged in chicken and egg questions of 

causality. That is, most arguments centre on the primacy of one factor or another in acting as the 

catalyst for changes in all other areas. For instance, Beaton (1985), drawing on cultural 

materialism, has argued that natural population growth required people to explore new 

avenues of resource exploitation. In particular, he suggests that coastal resources were only 

exploited from the mid-Holocene on. The competition for resources stemming from this 

population growth saw the development of alliance networks and competition between senior 

individuals of rival groups. 

Lourandos (1980; 1983), on the other hand, has argued that it was inherent social competition 

which was the critical factor in mid and late Holocene change. Competition between powerful 

individuals drove them to develop new technologies which would allow them to hold 

ceremonies at which they could advance their own political standing. This in tum led to new 

patterns of settlement and movement. 

Morwood (1987) has argued that environmental change in certain key nodal areas, notably 

southeast Queensland, provided opportunities for reorganisation of settlement strategies and 

demographic repacking on a seasonal basis. For these to function, new techniques for mediating 

social interaction were required, hence developments in rock art and other forms of information 

transmission. Once established in these key locations, other groups in surrounding areas 

adopted the new methods of controlling interaction and regulating movement, leading to the 

diffusion of such practises over wide areas. 

Similarly, one could argue that information was the primary mechanism of change. Evolution 

of information systems provided the key to innovations in subsistence technology and the 

possibility of a whole range of settlement patterns, which allowed increases in population to 

occur. Then again, developments in information processing may have been forced by stresses 

created by a naturally increasing population or a decision to settle in one place for an extended 

period of time. I have chosen to sidestep this problem. Rather, I will simply focus on those 

developments from which we can make some inferences about the nature of information systems 

during the mid and late Holocene in Australia. I will then consider the implications of such 

changes, in line with discussion of information systems presented in chapter 1. 

Information processing systems from this time on demonstrate marked differences with those 

seen earlier. Up to this time the art styles utilised by these people were relatively simple 
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compared to the ethnographic present: Panaramitee engravings continued as the main form of 

artistic expression across the greater part of the continent, though there may have been an 

increase in motif range and some regional trends emerging during the terminal Pleistocene and 

early Holocene (Rosenfeld et. al., 1981). From 5,000 b.p. on, however, there is an explosion in 

regional artistic activity and styles. Panaramitee gave way to complex figurative and non

figurative art including paintings, drawings and engravings, with a very wide range of 

techniques being used to depict the art. The Sydney rock engravings, the dramatic art of 

Arnhem Land, the massive stencilling sites of the central highlands of Queensland, and 

numerous other regional styles including those seen in the New England region date to this time 

or later (see Maynard, 1979; Morwood, 1979; Rosenfeld et. al., 1981; McDonald, 1985). 

Similarly, Tacon (1988) has presented evidence that the rock art of Arnhem Land that those 

characteristics which at contact were the high information content elements of the art only 

appeared 3,000 years ago. 

These innovations in style and technique continue the trend for improved information 

transmission capacity in this art, but at a vastly accelerated rate. Moreover, these same 

changes set the trend for artistic representation for the rest of the Holocene: no major additions 

in techniques of rendering the art took place after this time. The range and complexity of motifs 

did, however, continue to expand. 

The effectiveness of the increased capacity of these information systems, as suggested by the 

rock art of this time, becomes apparent. Exotic material culture items appear in the 

archaeological record and rock art from the mid Holocene on. So, for instance, Moore Creek stone 

is found in sites at Graman, over 200 kms away, in levels dating to 3,800 b.p. (see also McBryde, 

1978). The use of Mela shells from the Gulf of Carpentaria in the stencil art of the central 

highlands of Queensland dating to the late Holocene is another example (Beaton and Walsh, 

1977). Mulvaney (1976) provides descriptions of many of the extensive exchange networks in the 

eastern half of the continent. Material and ideas could travel along these routes at considerable 

speed. Thus, the narcotic pituri was distributed 500kms from its source in a matter of weeks. The 

Malanga ceremony was adopted by groups scattered over the whole of eastern central Australia 

over a period of 25 years (Mulvaney, 1976: 90-2). 

This speed of diffusion in the ethnographic present is paralleled archaeologically by the 

rapidity with which technological innovations spread during the late Holocene. For instance, 

certain components of the small tool tradition, namely geometric and assymetric points, appear 

virtually instantaneously across the continent once they are introduced. Johnson (1979) provides 

clear-cut arguments for disregarding aberrant early dates, and demonstrates that the 

appearance of backed blades occurs on a pan-Australian basis between 4,000 and 4,500 b.p. 
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Similarly, once ground-edge axes commenced diffusing into southern Australia from about 5,000 

b.p., they did so in a remarkably short space of time (see Mulvaney, 1975; Morwood, in press). 

Whatever the reasons for the acceptance of these items, the speed with which details of their 

form, and no doubt function, were transmitted stands as mute testimony to the efficacy of the 

information networks. The mere existence of such exchange routes is also evidence of the 

development of new information transmission networks, which had been entirely absent prior to 

the late Holocene. 

These developments in art, technology and networking agree with the model of gradual growth 

in information processing capacity, and its maturation only in mid-Holocene times, as I 

proposed earlier. However, I also argued such developments in information systems carried 

with them certain costs. The first was the need to establish validation mechanisms. The 

archaeological representation of these mechanisms is slight, but it is there. 

As an example, during the late Holocene we see for the first time in the archaeological record 

evidence of the initiation rituals that were central components of validation systems at contact. 

Tooth evulsion, a common practise at contact for marking initiated males first appears in 

skeletal material dating to this period (Colin Pardoe, personal communication). The first 

depictions of male figures with sub-incised penis' (associated with men initiated to higher 

levels of secret/sacred knowledge) appear in the Wandjina art of the Kimberley area and of 

the ray-headed anthropomorphs of northwestern Northern Territory dating to within this 

phase (Walsh, 1988: 188). 

Morwood (1984) has also described the movement of some elements in the art of central 

highlands of Queensland from the public domain in which they were previously widely spread 

to a very restricted distribution. Transfer of information from open to restricted display is an 

essential element in the development of mechanisms for validation and Morwood had dated 

this transference to the late Holocene. 

The role of exotic raw materials such as shell and stone as validating symbols of contact and 

alliance should not be missed (Moore, 1983), and their appearance in the archaeological record 

at this time is significant in light of the argument I am presenting here. The new networks of 

interaction and exploitation required one to have access to far-flung groups and resources, and 

possession of exotic materials from such areas would be an easy way of demonstrating 

association with the people of those areas. Those who possessed such exotica would also gain 

kudos from this (see Sharp, 1952). 
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The regionalism of art styles is itself also evidence of the imposition of boundaries on 

information networks, which I noted was a consequence of establishing effective information 

collection processes. Style as an emblemetic mechanism of indicating a social boundary is well

known and understood (Wiessner, 1983). More than this, however, the information within any 

one style of art would only be comprehensible to those who possessed the codes for interpreting 

the art, and information could only be input by those who knew the conventions of 

representation. Continuing developments in style can be seen as a means of preventing the 

fraudulent use of the art/information by outsiders, who may copy old styles but are not up on the 

new codes. 

Redundancy in presentation of validating symbols is a common method of preventing 

misappropriation of codes (see Moore, 1983), and could be expected to start at this time. We can 

find a clear example of this from the rainforest country of northeastern Queensland. Here, 

initiates painted their shields with symbolic non-figurative designs of their personal totemic 

ancestors. Representations of such shields complete with totemic symbolism appears in the rock 

art of this region from about 1,500 b.p. (Walsh, 1988: 148; Horsfall, 1988). 

I suggested that stemnUng from the development of validation processes we could expect to see 

the manipulation of the information process system by powerful individuals to their own ends 

and hierarchical social structures (e.g. Lourandos, 1980a; Pilling, 1968; von Sturmer, 1978). 

Lourandos (1980a) has inferred from technological innovations that such individuals emerged 

in the late Holocene, arguing that only with senior, experienced men controlling a group's 

activities were achievements like the Toolondo eel traps possible. However, there is some 

direct archaeological evidence of the dominance of key individuals in Aboriginal Australia. 

Complex burial practises have considerable antiquity in Australia (e.g. ochre-sprinkling and 

cremation of skeletons at Lake Mungo). Unfortunately, however, few skeletal remains dating to 

older than 6,000 b.p. are known, and even fewer of these are complete and intact (White and 

O'Connell, 1982: 77). This makes investigation of the antiquity of status differentiation in 

burial practises extremely difficult (see Meehan, 1971 for a more thorough review of this issue). 

Such practises are in evidence in sites dating from the mid-Holocene or later. In Roonka II 

(dating to between 7,000 and 4,000 b.p.) two of the twelve individuals show signs of decoration 

or burial with grave goods (one native cat jaw pendant and one shell pendant). In Roonka III 

(dating between 4,000 b.p. and contact) a number of individuals, a majority of whom were adult 

males, were buried with grave goods, including elaborate animal tooth headdresses. Because of 

the disproportionate representation of adult men in this cemetery Pretty (1977: 305) notes: 'only 

part of the population received such care ... the remainder must have been disposed of in other 



ways'. This may well signify a marked increase in status-awareness in this population from 

this time. 
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Other examples ,of burial of individuals in relation to status in the late Holocene have been 

recorded. In the Stuarts Point midden, on the MacIeay, dating to less than 6,500 b.p., some 

women were apparently simply tossed into shallow holes in shell midden deposit (G.E. Connah 

personal communication). Similar treatment seems to have been accorded to two women whose 

skeletons were recovered from deposits dating to 2,400 b.p. at Curracurang rockshelter, to the 

south of Sydney (Haglund, 1976: 85). 

The ratio of male to female adults and adolescents in the Broadbeach burials, from southeast 

Queensland, and dating to the last 1,000 years, shows a heavy emphasis in favour of males. It 

appears that as at Roonka, most women were buried somewhere else (Haglund, 1976: 56-7). 

Moreover, there were differences in the burial practises of different individuals: a few were in 

normal anatomical position, others were in bundles, some had been cremated and others had 

been smeared with ochre. These differences do not relate to chronology of burial (Haglund, 

1976). 

Accounts from the Clarence valley describe people being buried under tumuli or in graves 

marked with stones. However, excavations in shelter deposits at BIaxIand's Creek resulted in 

the recovery of nine individuals consisting of eight females and juveniles, and one adolescent 

male (McBryde, 1974: 342-6). Material dates to the last 1,500 years. Is it possible that in this 

valley only initiated males were buried in mounds, while others were buried in sheets of bark 

in caves? If so it may be evidence of the development of gender exclusivity in the rituals 

associated with males and females, something which implies the movement of some knowledge 

into the realm of the secret. 

The classic study of hierarchically-superior individuals in Aboriginal society is that of Elkin 

(1945). These were the 'medicine men' or 'native doctors', who possessed knowledge far beyond 

that of most other members of a group and were able to use this knowledge both for good and 

evil. They were also able to exercise considerable social control through various arcane 

practises, or at least the threat of them (Berndt and Berndt, 1981: 307-333). Certain forms of 

sorcery are well-known: bone pointing, singing, and the kurdaitcha. Archaeologically, the 

development of such practises will be difficult to identify. In some areas, however, such sorcery 

was associated with painted images. Sorcery art has been recorded in both the Kimberleys and 

in northeastern Queensland (Walsh, 1988: 246). In both cases, symbols associated with 

vindictive sorcery at contact have been identified only in art dating to the last few thousand 

years. 
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12.4 DISCUSSION AND CONCLUSION 

The evidence I have presented above demonstrates that the major developments in settlement 

and exploitation strategies that have taken place over the last 5,000 years in Australia are 

accompanied by significant advances in information processing capacity. It may well be that 

with the maturation of such processes, people's capacity to collect, store and analyse 

information significantly altered their perception of the environment, and allowed them to 

expand their niche by modifying their habitat. No longer did fluctuating environmental 

fortunes dictate settlement strategies, to the point where a marked increase in aridity over the 

last few thousand years had little impact on people's abilities to occupy any environmental 

zone in the continent (see Veth, 1989). Stress could be mediated by innovations in technology or 

social relations, perhaps oniy possible once effective information processing systems are in 

place (see Yengoyan, 1968). However, as I noted earlier, the question of which factor, if any 

was the most important in driving the changes along is a moot point. 

Of more concern, the evolution of the information processing systems fundamental to these 

developments in ecological knowledge and social organisation carried with them consequences 

far beyond abilities to cope with any environmental exigency. Firstly, the advances in 

information processing may have stoked the fires of technological innovation not only by the 

new data which was available, but by people's need to buy into information networks. 

Information distribution between groups will be as assymetrical as that between individuals, 

and access could only be gained by offering a tangible advantage to those who possessed it. 

Thus, the capacity to organise and fund a large-scale ceremony may have provided access to the 

system. 

Secondly, the development of validation procedures which went hand in hand with the last 

burst of information acquisition and processing capacity provided opportunities for ambitious 

individuals and groups that had not existed before. The potential to manipulate the 

mechanisms of validation created the circumstances by which such people could carve out 

personal position for themselves and territory for their cIano I would suggest that the 

establishment of exclusivity in territorial organisation and hierarchical social structures seen 

at contact was a consequence of the development of effective validation procedures in the recent 

past, and certainly no more than 5,000 years. The continuing realignment of alliances seen in the 

New England area, and the fact that hereditary hierarchies did not emerge, was due to the 

inherent instability of the system: the characteristics which provided scope for manipulation 

in one direction also allowed it to swing back to status quo or to move in entirely new directions 

as well. 
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Thirdly, it is possible that manipulation of the validation mechanism acquired its own 

momentum, and its use in distillation and redistribution of ecological information was lost in 

individual and clan gamesmanship: the means became an end in itself. Improved information 

processing capabilities may have been the catalyst or the consequence of population increase. 

The stagnation of, and possible decrease in, population in the very late Holocene suggested by 

Hiscock and Attenbrow could well stem directly from the loss of sight of the primary purpose of 

the information system. 

The role of women in such processes would have varied significantly depending on the amount 

of knowledge they possessed and the importance of this information to group subsistence. In the 

central desert areas, women maintained their political and religious autonomy and exercised 

considerable power in group decision making (Bell, 1984). This is in keeping with the harshness 

of the environment, in which an open social system was extremely beneficial, maximising 

opportunities for all. Women also played an important role in meeting group subsistence 

requirements (e.g. the collection and processing of plant foods). Therefore, women, in particular 

senior women, had a position of authority commensurate with the large and important body of 

information and resources they controlled. In Arnhem Land, a different situation obtained. 

Here, Gillian Cowlishaw (1979) has argued that women in these groups were dominated by the 

men to the extent that their only means of striking back was to practise infanticide, thereby 

denying the men of one of the basic currencies used for political advancement and negotiation. 

Evidence presented by Altman (1987) suggests that women's subsistence production may have 

been less important to men. In essence, the data women possessed on where, and in what 

quantities, resources were to be obtained and how they could be processed was not essential to 

the men. They, therefore, could seek to impose more rigorous controls over the actions of the 

WOlnen. 

It may seem that this process of manipulation was a very conscious one on the part of certain 

politically-astute individuals. On the contrary, for the greater part the celestialisation (as 

the Marxist's would put it) of the validating information removed it from the secular, where 

disputes were possible, and placed it firmly in the realm of the sacred, to which all 

individuals were responsible. With regard to gender relations in the central desert areas, the 

existence of separate women's religious information, would have served as a formal barrier 

preventing men from attempting to exercise greater control over women. Men did not have access 

to this information and therefore could not manipulate it, but were bound to recognise and accept 

it, and thereby the authority of the women who were charged with its maintenance. 

The relative modernity of the developments in social organisation I have posited here is 

corroborated by independent linguistic evidence. I have mentioned already that the languages 
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over the greater part of Australia derive from a single source, referred to as Pama-Nyungan (see 

chapter 5). Hill (1978) has presented data which indicates that phonological change in 

language is a slow process, while lexical change is relatively rapid. She has gone on to show 

that there is a remarkable consistency in the phonological characteristics of Pama-Nyungan 

languages, but high lexical variation. Hill argues that this means there was little change to 

Pama-Nyungan language for a long period of time, but the lexical variability they now show is 

a relatively modern innovation. We have already seen that one of the commonest causes of 

linguistic differentiation is change stemming either from positive attempt to demonstrate 

social distance between groups. Hill's evidence indicates that such practises must, for the 

Pama-Nyungan speakers at least, have a recent history. Similar results have been obtained in 

central America. Dahlin et. al. (1987) have that there is a close correlation between rates of 

language divergence and level of contact between groups in southern Meso-America. Their 

analysis of the evidence. .,. . for the Maya indicates very rapid rates of linguistic 

divergence at the collapse of the pre-classic and classic phases of Mayan civilisation. 

The complexity of Aboriginal social and territorial organisation seen at contact demanded a 

sophisticated system of information storage and validation processes if it was to function. 

Moreover, it was only possible to establish exclusive use, or a custodial relationship, to an area 

once a clear means of demonstrating custodianship and the right to claim custodianship, and 

the means of excluding or restricting others from these areas, had been developed. The 

archaeological record suggests that the techniques which were used in Aboriginal Australia at 

contact for these purposes emerged only in the last few thousand years, and that the evolution 

of information processing systems may have been a significant factor in their emergence at this 

time. 
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