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Abstract

This thesis presents the results of an archaeological investigation thfe distribution and
character of archaeological sites in the landscape around Island Lagodrnis work has been
undertaken in order to determine whether there is discernible pattern of social and economic
activity or the use of a particular technology that mightell us specificallywhen Aboriginal

people occupiedisland Lagoon and how theytilised the natural resources in the region.

The Island Lagoon regions located in the southwest of Kokatha countryandis a very

significant place for Kokathapeople. Island Lagoon also has significant mythological importance
to Kokatha The specific objective for this workwasto attempt to determine where Island

Lagoon fits in terms of settlement of the arid inland of Australia and whether sites around the
lagoon can contribute further information that might help confirm settlement models that have
been proposed for our desert regionsThis work alsouses Island Lagoon as a case study to
explore the issues of Aboriginal response to the climatic variability and changing environments
of the late Pleistocene and through the Holocene, in terms of inland settlement patterns, society,

economies and resarce use and technologies.

Theresearchprovided evidence that Kokatha ancestors primarily utilised the dune and lunette
landsystems to the SW of Island Lagoon away from the immediate edge of the Lagdorhose
locations they had access to temporary wat resources in the claypans and canegrass swamps
provided by episodic rainfall events. Those sites were also close to good quality raw materials
on the neighbouring silcrete plains. The sites were clearly workshop floors and were used to
manufacture toolsfor later use. All surveyed and sampled sites consistently provided evidence
of assemblages that reflect the Australian small tool culture of the mid to late Holocene,
probably after 2,000 BP. The evidence gathered during this project indicated that aites were
probably used by Kokatha male ancestors to make toolkits that included scrapers and points,
from the high quality silcrete, for hafting to hunt and to work wood.
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Foreword

The interest in, and motivation for, this project has come from two sources, my loftgrm
association with the KokathaAntakirinja, Yangkunytjatjara and Pitjantjatjara people ofthe
Western Desert andmy professional work in the Woomera region from around 1976. At that
time, | was undertaking cultural heritage management work in my role as a manager for the
National Parks and Wildlife Service and spent a lot of time in the Woorreeregion protecting
sites within the Woomera prohibited area. It was commopnat this time,for residents at
Woomera, includingAmericanmilitary personnel based there to collect and sell Aboriginal

artefacts from sites in the regionMany were illegally ©ld in the United States!

More recently (since 2004) | have been working on a number of Native Title projects in the
Gawler Ranges, to the west of the Woomera and Island Lagoon area. Those projects include the
preparation of Cultural Heritage Management g@ns for the Gawler Ranges and Lake Gairdner
National Parks with the Native Title holders and als@ Property Management Plan for Lake
Acraman. While undertaking field work for those projects with Kokatha representatives |

located and surveyed a number dflolocene sitesaround Lake Acraman and Lake Gairdner

(Vickery 2011 and Vickery and Jenkin 2014).

Through this process ldeveloped a curiosity aboutwvhen Aboriginal people first inhabited the
area as well as an interest in how the Aboriginal people lived this environment through the
late Pleistocene and Holocene. The evidence for Aboriginal activity in the region usually
includes surface artefact assemblages teflated dune systems but occasionallyniddens,

hearths,quarries, art and engraving sites ancdurial sites.
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Chapter 1: Introduction

This thesis presents the results of an archaeological investigation thfe distribution and
character of archaeological sites in the landscape around Island Lagaorcentral South
Australia. The research set out to characterise the nature of Aboriginal occupatiarf Island
Lagoonand how this relates to prevailing models for settlement of the Australian arid zon@f
particular interest are issues of Aboriginal response to the climatic varidlity and changing
environments of the late Pleistocene and through the Holocene, in terms of inland settlement

patterns, society, economies and resource use and technologies.

The Island Lagoon regions located in the southwest of Kokatha country(Figure 1), andis of
mythological importance to Kokathapeople R.Starkey, personal communications,May 11,
2015). Archaeological &idence, including the relative density and diversity of known sites
around the Arcoona plateau immediately to the east of Island Lagomyggests that this area

was a major node for regional settlement.
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Figure 1: The location of Island Lagoon in Southustralia.

Archaeology of the Australian Arid Zone

A number of previous models have been used to explagvidence thatparticular land systems

in the desert regions of Australia, including uplands and river systemsrere occupied in the late

Pleistocene (Brown 1987; Lampert and Hughes 1988; Maynard 1980; Smith 1987 and Smith et

al. 1991). Evidence from Puritjara on the north-eastern edge of the Gibson Desert in central

Australia (Smith et al. 1997) indicates thatthe arid zone wasoccupied at least 40,000 years ago.

6 A0E jpwywq AAOGAT T PAA A OAEthaitAcdeqi@dctupabtdndy | 1 AAT OF
haveavoided the sandridge desertsat this time, including the Great Victoria Desert to the

AT OOEAT 08 pldypdg Tj06 AAEEA OAAOOEAO AAOAOG@SOEAT OUG
proposedthe0) O1 AT AO E inodé@whikth propadell @ré-doldrsation of the deserts

after the Last Glacial Maximum (IGM), or around 22,000 BRfrom areas of refuge Aboriginal

-2-



people existed in deserregions prior to the LGM and succedslly adaptedin different ways to
survive in some of those regionghrough this period. Hiscock and Wallis (2005) developed the
OAAOCAOO OOAT Ol Oihdyéufdedted thaehrl} dolonizer&ndo@A into inland
Australia circa 40,000 BRP when water and other resources were more available and developed

flexible foraging strategiesthat enabled them to survive.

Work by Williams et al. (2010) that analysed radiometric ages from more than 600
archaeological sites across northern and central Australiand demonstrateda changing
archaeological signatureclosely correlated with climate variability through the past2000 years.
Results indicated arincreasein archaeologicalsignaturesacross northern and centrd Australia
over the last two thousand years withdeclines in western and mrthern Australia between 700
and 1000 BRand againafter 1500 BP.These shifts suggesan increasein population through

the late Holocene,as well asa disruption or reorganisation of resource systems occurred across
Australia during those periods and that those responses broadly correlate wittransitions of

the El Niio Southern Oscillation(ENSO)

In a more recent studyWilliams et al. (2015) investigated the effect of climate systems on

human settlement patterns over the past 35,000 years using 5,044 radiocarbon dates from

1,750 archaeological sitesThis work usedradiocarbon data as groxy for human activity, along

with results of regional/continental scale climate synthegs (Reeves et aP013, Petherick et al.

2013). This work included regional timeseries curves for the arid interior of Australa with data

indicating a population increase over the past 10,000 yearthat wasinitially slow , peaking at

the Holocene climatic optimum 8,000 to 6,000 BP before declinirag 4,000 to 2,000 BP. This

decline is evidenced by the reduction in artefaatliscard rates at locations including, Puritjarra

AT A +01 PE - AOA AT A OEA ET OO1 AOCAOHEIAASI A CCRAEAIAIGA ¢
the Tula adze and the use of resins for hafting as well as elaborate hunting toolki&mith 1996).
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The dataalso indicates a population increase in the arid zones over the past 1,500 years
associated with climate amelioration as a result of La Nina conditions, improved social

organisation and technologies.

A number of other workers have investigatedsites inthe Australianarid or desertregions. Stes

in the Western Desert region include Koonalda Cave, Puritjarra (Smith 1997), Kulpi Mara

j 4ET O1 AU ¢nntgqh 3AO0OPAT OO "1 AT j6AOE AT A /18#11110C¢C
There are wo sites in SouthAustralia (SA) in similar arid environments on dune and playa lake
systems,which havealsobeen investigated Walshe(2012) investigated the late Pleistocene
hearth site on Coopers Dune near Port Augustahich has beendated to 40,000BP, making it

the oldest known site in South Australia. This siteis also one of only two sites in southern
Australia, and one of only seven locations in Australia to demonstrate such antiquity (David et al.
¢crmippN /86#1 11 1 OThk sefondssifeOiite Pteistocengsie at Hawkers Lagoon in

the Southern Flinders Ranges (Lampert and Hughes 198/988), is also relevant to the Island
Lagoon work, once again, because of its location in a similar environmeand its potential

comparative value

Island Lagoon

Island Lagoon is located approximately 450 kilometres north of Adelaide, 150 kilometres north
of Port Augusta and 15 kilometres to the west of Pimba in South Australia. The Stuart Highway
passes immediately to the east of Island Lagoon as does the Ghan railwag that travels south
to north from Adelaide to Darwin (Figure 1). Island Lagoon is bordered by pastoral properties
including, Wirraminna, Arcoona, Oakden Hills and Mahanewo. The Department of Defence
Woomera prohibited area extends into Island Lagoon buinly covers a small section of the

lagoon around Narrunga.



Island Lagoon sometimes included as part of Lake Macfarlanis, part of a complex of playa
lakes, or dry salt lakes in this region of South Australihat reflect Pleistocene drainage systems,
anddrain east into Lake Torrens and to the Lake Eyre basin to the nortiast.A playa lake is a
pan,or dry lake or flat-bottom depression that seasonally fills with water in arid regions and are
OEAOAAEI OA Al 1 OEARA OARA OAIDE® arkliaxdEyke] tdthelindBh-€ag i O A
which derives most ofits inflow from monsoon rainfall in north-eastern Australia and Lake
Torrens, to the south-east, which is the most appropriate playa lake in the broader region for
climatic comparison. Theother local playa lakes occuring in the region include Lake Gairdner,
Lake Everard, Lake Harris, Lake Acramahake Macfarlane, Pernatty Lagoon and Lake Hope.
The paya lakesin this region are thought to be of Holoceneage(Delgarno 1981), but were
formed on theolder drainage systemsf the late Pleistoceneand have fluctuated between wet
and dry throughout the HoloceneWilliams et al. (2015) also describethe period of Marine
Isotope 3 or 60,000 to 25,000 BP (late Pleistocene) as a timoévariable climate with mainly

cool and arid conditions that included lacustral or lakelike, phases of increased moisture when

the inland mega lakes were formed that have resulted in the inland contemporary playa systems.
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Figure 2: The location oflsland Lagoon in regional South Australig SW of Pimba

Figure 3: Island Lagoorabove left,viewed from the east and above rightviewed from the south



The lagom is approximately 35 kmlong (north to south) and 15 to 20km wide (east to west)

and is locded on what is virtually the south-eastern edge of the Great Victoria Desert. The lake
surface is, on average, #B0 mabove sea level and is made up of gypsiferous i clays and
silts with some gypsum crystals. A layer of salt crust, mostly from 30 mm to 75 mm thick covers
this surface. This crust, however, can range in thickness from a few centimetres to over one
metre. A few islands are scattered across the bedIsfand Lagoon and are comprised of
Holocenedeposits covered byAeolian sands. The Lagoon holds surface water during the winter
and spring months from August to October in most years. The lagoon is usually dry by
November. Occasionally, springs can Beund where saline groundwater discharges onto the

lake surface forming low mounds.

The Melbourne Argus(6 April 1916, p.6) OADPT OOAA 11 OEA AEOAT OAOU 1T £ A
Eucolo Creek by W.R. Thomas and H.Y.L Brown who were surveying and drilling@ter and

described artefacts in the region derived from imported materiak according to Brown, a

gualified geologist. This article also refers to a myth, the Two Men DreamingWati Kutjara,

which explains ochre trading into the region. Other myths rating to Island Lagoon include; the

Seven Sisters, the Two Kangaroos dalu Kutjaraand the Native Cat or Urumboola Dreaming.

Previous surveysrelating to Kokatha Aboriginal Heritage in the Woomera and Island Lagoon
region were undertaken by a number ofworkers including; Berndt 1983; Fitzpatrick and Wood
(2004: 4-5); Hewitt (1976, 1978); Pulleine (1926);Tindale (1974); Cane (984, 1987); Gara

(1989) Hewitt (2000) (Arcoona plateau and Eucolo Cregkand most recently; Hayward (2012).

Details of research conducted by those workers are provided later in this thesis on page 41.



Research Questions

This case studywill discuss the Island Lagoon sites in the context of contemporary models for
desert occupation.More specifically, the research set oub evaluate the role of playa lakeand
associated land systemsn relation to Aboriginal settlement and subsistencestrategiestogether
with possible effects ofHolocene climate variability on the pattern of Aborighal occupation of
those systems during that periodTo achieve tlosetwo objectivesthe following research

guestions were developed

1. What canthe distribution and characterof archaeologicalsitesin the landscapearound Island
Lagoontell us about the way Aboriginal peopleoccupiedthe areaand utilised the natural

resourcesin the region; and

2.Does archaeologicatvidenceindicate specifictypes ofeconomicactivity, technologyor
resource useor any obviousassociation with biogeographiceventsthat link occupation with a

particular period?

Thesis overview

ChapterTwo reviews the relevant literature relating to the Aboriginaloccupation of the arid
regions, discussing both te climate and paleeenvironment through the terminal Pleistocene,
pre- LGM, LGM, post LGM and the Holocene. The chapter discusses the models for the
settlement of the inland regions of Australia in the context of those challenging climatic periods.
The chapter also reviews the literature relating ® economies, society and technologies during
the Holocene. Finally, the chapter reviewsarlier archaeological and anthropological work in

the region.



Chapterthree describes the general environment of Island Lagogrhe study sitejncluding, the
climate,geology, landsystems biodiversity and ecology of the lagoonThis chapter covers the
period of European exploration and settlement of the region and provides details of known or
registered archaeological sites in the regiorilhe chapteralsodiscussesmore recent

archaeological work on the Arcoona Plateau, to the east of Island Lagoon.

Chapterfour provides a background of the Kokatha people of the Island Lagoon region from
both pre and post contact perspective. This chapter includes a discussion dfie historic extent
of Kokatha territory, historic and contemporary relationships and cultural associations,
ethnography, relevant mythologies and material culture. This chapter also providetetails of

the recent Kokatha Native Title Consent @Etermination.

Chapterfive summarises theresearchmethods, including archival and desktop research used to
access background information relating to Kokatha cultural information and Aboriginal heritage
site information for the Island Lagoon region. The chapter alsoutlines the design of the field
surveys and the methods applied to the collection and analysis of field survey data as well as the

limitations of the survey.

Chapter sixpresentsthe results of thefield surveys. Those results include; the identification and
remote mapping and ground truthingof landsystems around the lagooms well as therecording
of sixpreviously unrecordedsites. This chapter also includes details of the data recorded from

sample plots within the three sampled sites.

Chapter seven providesn analysisand discussionof the resultsof the field surveys This
includes an analysis and discussion of the location of the new sites in the landscape and the

archaeologicaldatarecorded from the three sampled sites.



Chapter 8draws some conclusions and makes recommendations fortiure work that might
shed further light on the activities of Kokatha ancestors in the Island Lagoon/Arcoona Plateau

region.

-10-



Chapter 2: Literature Review

This chapterreviews the current evidencerelating to the Aboriginal settlement of the

Australian arid zonein the context ofclimatic and paleoenvironmental variability since the
terminal Pleistocene.The chapterthen discussesoccupationmodels for thepopulation of the
inland regions of Australiain the context ofthose challenging climatic periodsThe chapter also
reviews literature relating to economies resource use and technoloigs during the Holoceneas
well as literature relating to archaeological work in the Western Desert and in the Island Lagoon

region.

Palaeoenvironments

Australiad ®1 OEOET 1T 11 O pubs thd doftifehtdhedvenGnd BAids And the
Southern Ocearand thelarge land mass contribute to thecontinental effect This effect includes
distinct rainfall and temperature gradients from the coast to the itand. Reeves et al. (2013nd
Williams et al. (2015) have identified the last 35,000 years as a period afreat climatic
variability from the end of Marine Isotope Stage 3(MIS 3 through the LGM and ale-glaciation
period into the Holocene.This variability may have beencaused bythe effect of the ratio of the
Australian land to sea mass, monsoonal effect and also thématic impact of the EINino
Southern Oscillation (ENSO) (Reeves et al. 2013).6last 35,000 years has also bearkey
period for the formation of land features such as paleo channels including rivers and lakiesthe
temperate zones of Australia (Nanson et al. 200&eth et al.2009 and Williams et al. 2015
Many of the drainage systems that now form the playa lakes in the Island Lagoon region

apparently developed at this time.

The early glacial periodat 32,000z22,000 BP,stimulated dune formation in the centre of the
continent due to prevailing drier conditions and a change in flato shrubland and grassland.
During the LGM, 22000z18,000 BP, conditions in the south-eastof the continent were glacial

with the temperature possibly up to $Ccooler than today (Miller et al. 1997) Increased runoff

-11-



into drainage systems and riveroccurred as a result ofincreased snow melt There is evidence
for intensified dune-building activity in the arid centre and on the margins of the arid zonef

the continent as well as a substantial change iplant composition to grasses (Petherick et al
2013; Reeves et al 2013). There msoevidence for increased rainfall in South Australia (Ayliffe
et al. 1998) and also for flooding in the Southern Flinders Ranges (Haberlah et al. 2010) during

this period.

From 18,000z15,000 BP conditions were wet, warm and humid Lacustrine systems in the
middle of the continent were drier as evidenced by enhancedune building andLake Eyreand
the Willandra Lakes arebelieved to have been drduring this period. It is thought that tree flora
emerged again during this periodDuring the late deglacial peiod, 15,000z12,000 BP,
immediately before the Holocene, the climate was variablend rainfall increasedin the centre
of Australia due to monsoonal effectThe water level inLake Eyreincreased due to greater
precipitation (Magee et al. 2004and aeolian activity in the arid zone persisted and possibly

increased during this period resulting in ongoing dune building (Fitzsimmons et al. 2007, 2013).

The early Holocene, 1200z8,000 BP, was a period where glaciers to the north of Australia had
disappeared and the seasose over the continental shelf (Barrows et al. 2011, Reeves et al.
2013). Lake Eyre was at peak dischargauring this period and the southern islands, including
Kangaro Island were isolated from the mainland due to the sedevel rise over the continental
shelf. The midHolocene, §000z5,000 BP, was a period of maximum temperatures in Australia
with the sealevel at its current leveland humid conditions are evident inthe Flinders Ranges
andthe Lake Frome region of South Australia (Fitzsimmons et al. 20138y themid to late
Holocene(5,000z2,000 BB, landscape building due to fluvial activity hd ceased and inland lake
levels had decreasedagain,was largely causedy El Nino Southern Ocillation (ENSQ¥verting

to El Nino mode(Reeves et al. 2013).

The Holoceneperiod, which commenced at around 11,700 BP(Walker et al. 2009),included
periods of extreme climatic variability. Gliganic et al. (2014) specifically investigated the late

-12-



Holocene climate using what they refer to as natural archives in northern South Australighis
involved the useof fluvial, aeolian and lacustrinesedimentary archives, pollen and other
biological proxies to investigate the palaeoclimate for periods of the Holocene. This and other
work (Fitzsimmons et al 2013) indicates that the period of the early to midHolocene was
warmer and wetter. At about 6,000BP, during the mid-Holocene, the climate dried and became
more unreliable for human existence and this wet and dry variability has been ongoing into the
late Holocene As indicated earlier,El Nino climatic conditions commenced approximately 5,000
BP and persised until 2,000 BPago with severe drought periods persisting that caused more
general aridity in deserts with a slight easing of conditions in more recent times. These
conditions and the variability in natural resource availability were difficult for deset people.
Work at Puritjarra by Bowdery (1998) and Smith (20®) indicates that the desert grasslands

stabilised at about 1,500 BP but conditions were still variable and risky for human occupation.

Evidence foroccupation of the Australian arid zone

There is reliable evidence from a range of archaeological sites such as Allens Cave (Hiscock
1988a), Kulpi Mara (Thorley 1998), Lake Mungo (Bowler et al. 2003), Puntjutjarpa (Gould 1971,
1977, 1978, 1980; Hiscock and Veth 1991), Puritjarra (M.A. Smith el.&2001) and Willandra
(Allen et al. 198), that indicates that Aboriginal people had occupied most of the inland regions

of the Australian mainland by at least 45,000 years ago.

Puritjara, a rock shelter in the sand plains and dune fields of central Awmalia north -west of
Warburton, is an example of longterm occupational site with reliable water resources. Smith
(1997) excavated thePuritjara site and radiometric analysis indicated that the lowest excavated
artefacts came from a level that was approxiately 39,000 BP(Smith et al. 1997) Artefacts

were recoveredfrom all levels of the deposit indicating repeated early human use from 40,000
BP up to theearly Holocenewhen the variable climate limited resources for occupation of the
arid regions of Austalia.! 1 1 AT §RbbettsfetrR1996) on the Nullarbor Plain, also contains
artefacts in levels more than 40,000 years oldvhile Lake Mungoin western New South Walesa
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major fluvial system preLGM,contains the oldest human remaingn Australia (Bowler et al.
2003). The Mungo site is basically an eroding lunette from which archaeologists have
reconstructed the lakes history from a series ofsedimentary strataand the Lower Mungo
stratum, specifically,exhibits evidence of human activity, hearthsmiddens, burned skeletal
material, other skeletal material and artefacts. Onef the skeletons (WLH 3), located in the
uppermost level of the Lower Mungo straim was initially dated at 60,000 BP but based on
contemporary methods of sedimentary analysisridicates an age of around 40,000 BP. Other
evidence for human occupation at Lake Mungo is contained in stone artefacts buried below the
level of WLH 3where the OSL analysis of sediments around the artefagisdicate an age of

45,000z50,000 BP(Bowler et al. 2003). Thiswas somewhatcontentious and was rejected by

I6#TTTAIT ATA '11 AT jgegnmntq AAOGAA 11 OEAEO OEAx (
AOA Oi OEA AEAEAAO 1T &£ AOOOT xET ¢ AT EI AI(BOWA&AOO "1 x1 /
et al. 20®).

The work by Lampert and Hughes (1987) at the Late Pleistocene site at Hawker Lagoon in the
Southern Flinders Ranges and the initial work by Walshe (1997) and Walskgal.(2001) at the
Coopers Dune site near Port Augusta are the most relevant to this project because they point to
Aboriginal activity, in different landscapes, in the arid regions of South Australias olderthan
40,000 BR The Hawker Lagoon Pleistocene site is a fireplatieearth on the margin of Hawker
Lagoon in thesouthern Flinders RangeqLampert and Hughes 1987, 1988; Walshe 2005).
Walshe(2006) excavated a hearth in Coop& dune west ofPort Augustanear Dempseys Lake
The hearth has been dated at ca 40,000 BFhe site is in aQuaternary duneand is associated
with many knapped silcrete andquartzite cores.Tindale (1930) identified stone tools and
megafaunal bone present on the dunes west of Port Augustad Cooper (1959)suggested that
the stone toolsprovided evidence of human megafaunahteraction. Williams (1982) placed the
lower horizon and its megafaunal remains in Mrine Isotope Stage (MIS) 3 or 27,000 to 60,000
BP. This suggested that the archaeology was less than 27,000 years dldmpert (1976)
compaed the archaeology to Lake Mungmoting that the two assemblage were similar in type
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to Coopers Dunedisplaying on-site knapped stonethat lacked any calcarenite coating By
comparison,the Lake Mungo assemblage displayed no evidence for-eite knapping and the
majority of stones were coated with calcareniteThose observations led Lampert to suggest a

chronology of 17,00z15,000 BPfor the Coopers Dune site

Grin et al. (2008)have, more recently,dated samples of megafauna teeth frorthe Coopers

Duneand arrived at age estimates of 60,00@5,000 BPR placing the megafauna within orolder

than the (2001) extinction window suggested byRoberts O Ard coAfimang7 E1 1 EAT 08 | p wy
earlier dating of the deposit atearly MIS3. Williams (1982) also identified componentsof

eggshell from both emu and the extincGenyornis newtoniOSL results provided an age range of

100,000 years old at the base and 35,000 to 30,000 years old at the top of the dune (Walshe et al.
2001). A summary of this evidencex | O1 A OOCCAOO OEAO OEA #11 PAOSO ¢
Pleistocene site occupied after the extinction déenyornis newtoniater than 27,000 BPand

possibly as late as 17,000 BRr very late Pleistoceneas suggested by Lampert in 1976

(Lampert 1976).

Models for arid zone accupation

Archaeologists have suggested a number of models for the settlementloé arid zone of
Australia that attempt to explainthe interrelationships between Aboriginal settlement patterns
and the prevailing climatic and environmental conditionsat different times over the past45,000

years.

Veth (1989) proposed a biogeographic model for desert occupation. This moglalsoreferred to
A O BaFidr deBertdmodel, broadly classifies regionallandsystemsinto uplands (refuges),
rivers and gorges ¢orridors) and sandridge deserts (barriers) This is a broad concept and
identifies the Great Victoria Desert and Simpson Deseregions, for exampleasbarriers and the
West McDonald Ranges, the Mggve Ranges and the Blackstone Rangas refugesThe
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Flinders Ranges and the Gawler Ranges in South AustratiayA1 01 £A1 1 ET O OEA
category. As discussed earlierHughes and Lampert (1988) excavated Hawker Lagoon in the
Flinders Ranges and dermined occupational dates at ca 15,000 BP and 5,000 BP. They

suggested that those dates gferiodic occupationthat appear to have beerseparated by a
period of 10,000 year8 ( OCEAO AT A , Ai PAOO j pwy P Ges®CCAOO
from the effect of paleoclimatic variation That is, the climate and environment was suitable for
human occupationat those times but that the climate was too harsh or variable for human

occupation in the region for that 10,000 year period that separated those occupatis. Walshe

et al.(2001) excavated hearths on this site in 2001 and cobble stones and stone tools provided
dates of 550 BP, 1,500 BP and 1,230 BP. This evidence is supported by dates obtained from

work at Lake Frome to thenorth east In addition, there is evidence from the Strelecki Desert

for Late Pleistocene occupation of this region (Smith et al. 1991) seems that the Flinders

Ranges region and the@orth eastof South Australia, including Lake Eyrewere occupied before

the last LGM and again aftethat period. It has been postulatedhat microclimates in the

Flinders Rangeswhere water and other resources were available locally to Aboriginal people

during harsher climatic periods, including the LGM, angbrovid ed a refuge for those populations

when the deserts were abandonedlhe notion of sandridge desertsand stony desertsas

®arriersdis based on the fact thathere is no archaeological evidence foccupation of those

regions during the LGMwhich wasacool and aridperiodj / 6 # 1 1 T 1988 add®ughds and

Hiscock 2005)

The desert transformationmodel (Hiscock and Wallis 2005)supports the idea thatpeople had
occupiedthe inland regions by 40,000 BP during the period of the Terminal Pleistocene when
the climate was cooler with morewater available and conditions were generally more
conducive to human occupation than todayAccording to Hiscock and Wallig2005) inland

people did not need toemploy specificeconomic or sociaktrategies for desert survival before

s o~ = 2 oA Nz
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Hiscock and Walllis suggest that inland populations were small and did not need to employ the
risk reduction strategies of the late HoloceneTl horley (1998) hasalso suggestd that early

inland dwellers, during themid to late Pleistocenefocussed their economic activity along the
resource rich riverine valleysand inland lakeswhich in the context of the \éth model would be

AT 1T OEAAOAA O DOl 6GEAA OAI OOEAT 00686 AT A OOAAEOCAOS

Clearly,human populations must either develop strategies tocope with or otherwise avoid
unsuitable environments, to reducerisks to their long-term survival. For example, éraging
strategies maybe adjusted to be more flexibleas small populations adaptto survive in those

inland environments when climatic change made environmentgolder, drier or more extreme
(Hiscockand Wallis2005). From around 32,000 BP, there is evidenceof localised adaptationsto
changing environmental conditions and resourcevailability that occurred with the

development of grasslandbased ecosystems as a result of changes in rainfall, temperature and
surface water availability (Hiscock and Wallis 2005)In relation to South Australia, here is
evidence, from sites such as thLake Eyre Basin and the Strzelecki Desert (Lampert and Hughes
1987), thatour inland desert regions werealso abandoned during the LGM, when very cold and

dry conditions persisted in inland South Australia.

In some inland locations where uplandsor wetter areas provided a base for survival during the
LGM, populations survived to opportunistically exploit nearby resourcesPuritjara provides a
good example of where this strategyperhapsenabled people to survive through the LGM (Smith

1989c).
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Patterns of occupationpopulation, resource useand adaptation inthe

Australian arid regionsin response toclimatic conditions

The climate during the pre-LGMperiod was relatively mild and certainly milder than the arid
regions of Australia todayand existing social and economic systems were probably adequate to
enable survivalin those regionsduring this period without adaptation. Aboriginal people

moved into those regionsand populations increased and expande(Thorley 1998, 2001,

Hiscock and Wallis2005).

As discussed earlier,tliere were profound environmental changes during tle LGM a period of
extreme climatic variability and environmental stress Bowler (1976) originally proposed that
the first colonization of the desert regions was followed by forced abandonment during the LGM
and that re-colonization only occurred in the late Pleistocene and the early HoloceriEhe
Desert Transformation Model(Hiscock and Wallis 2005)roposes thatinland dwellers moved
into the desertsfrom refuges usingflexible foraging strategieswhen environmental conditions
ameliorated and then modified social and economic systems as th@imate became harsher and
their environment changed. To bewccessfulit is likely that those people also hadieveloped
knowledge, over a long period of occupationabout their regional environments. This
accumulated knowledgefacilitated the development of appropriate economic strategies and
technologies thatsupported survival as the climate became morenreliable. Where populations
persisted by adapting to the local environmentatonditions it is possible that theyexploited
local resourceshy foraging in small bands,seasonallyfrom refuges,or moved from point to

point out of refuges along corridorswhen environmental conditions permitted (Hiscock 1984,
1988a; M.ASmith 1987). Barrier sand-ridge deserts, where the environment became very
difficult for human survival, were abandonedor avoided duringthe LGM. For example, there is
evidence that the Lake Eyre basin, in South Australia, was abandoned during that period

(Lampert and Hughes 1987).
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Traditionally, archaeologists, based on early work in the Western Desert (Gould 1967, 1968b,
1969a, 1969b, B71), have developed a view of Holocene populations as being conservative in
terms of minimising risk. Early assumptions were of a society and economy that was
homogenous across the arid regions of Australia and remained unchanged through the
variability of the late Pleistocene and the Holocene. This is not the case and clearly different
strategies were employed in different regions at different times. Life is dependent on water and,
as indicated earlier, rainfall was variable throughout the Holocene, witbirect effects on the
ecology of the desert regions and the Aboriginal inhabitants. Smith (1993) and others, have
suggested that the availability of water was the greatest limiting factor on settlement of sand
ridge deserts. According to Gould (1991), theesponse of Western Desert people to
unpredictable rainfall was to either employ a strategy of drought escap#here they abandoned
high risk areas completely during dry climatic periods or evaded droughts by settling around
refuge areas where water and dter resources were reliaby available. There is evidence to
support this proposition for example at Puntjutjarpa whereartefact densities in specific
stratigraphic zones indicate that this site was only occupied for a few periods in the Holocene

and was abandoned from 4,500 BP until 1,000 BP, a very hot and dry period.

A number ofresearchers (M.A. Smith 1993, 2005;&th 1996, 2006) have reported large
numbers of sites with lithic artefacts from the mid to late Holocene that could indicate greater
forager mobility or population increase during the mid to late Holocene. Excavations in roek
shelters such as Puritjara [1.A Smith 2005,2006), have also exposed large numbers of artefacts
at levels from the last 10,000 years possibly indicating a population increase from the mid
Holocene . This apparent increase in desert populations in the late Holocene could indicate
econonic development with associated population increase, as has been proposed by Smith
(1986a). There is also evidence for the exploitation of plant materighcluding seedsas a
response to the mid to late Holocene reduction in game animals and therefore pen. This
proposition is supported by the discovery of grindstones in late Holocene levels at Puntjutjarpa
(Smith 1986a) and Kaalpi (Veth et al. 2001; Veth 2006Y.eth (2005) confirmed this but argued
that the grinding of bone had occurred over a long p&d but was most intense in the harsh
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and Kaalpi indicates that thigpractice was more recent, perhaps over the last 1,000 years.

Smith (1993) suggests thatgiven the environment of the late Pleistocene, desert people would
have had detailed knowledge of the available resources in those regions, including plant species,
and that they used technology that included millstones for grinding seed at this time. Th&
supported by work done by Kamminga (198), Jones (193), Roberts et al. (199@, 1995, 1994,
19944, 1996) and Allen (1974). Smith (1993) argues that having this technology may have
enabled the movement into deserts when conditions permittedout that this was not the

motivation for colonisation and thatinstead,the occupation of sandridge deserts through

corridors was limited by the available resources. Smit1993) also suggests that people might
have foraged in deserts from neighbouring corridoropportunistically for short periods when
conditions were suitableand Veth (1989) suggests a number of other factors that he considers
Oi AA Ei pT OOAT O AAADPOAOGET T O mMatpledichdete 1 1T EOAOET 1
development of hafted implemens, such as Tula adzes, for working hardwoods and, as alluded
to earlier, millstones for processing seedOther significant adaptations include the detailed
knowledge of the distribution, seasonality and processing methods for sedabaring species in

the hummock grasslands and the ability to construct and maintain deep wells to access ground

water (Veth 1989). An ability to develop and maintain social networks was also an important

factor for colonization of deserts.

In summary, the archaeological evidencéndicatesthat Aboriginal population haveemployed
adaptive strategies to survivein arid regions during adverse environmental periods over the
past40,000 years Adaptive strategiescan begrouped into the categories ofsocid, econonic
and technologicaladaptation. Examplesof those strategieswhich have beerreferred to
previously include the abandonment of regions in extreme dry periodand the avoidanceof
areas during droughtsand the retraction to refuge areas Adaptive strategies alsoinclude the

capacityto fragment populationswhen climatic conditions were extremeto foragemore
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broadly in small, non-territorial mobile bandsor to aggregate in larger populationsas

conditions ameliorated and todevelop networks opportunistically when necessary

Evidence for specific social, economic or technological responses to particular environmental

conditions, could assist in linking site or regional occupation with a particular time period.

Such evidence might includethe emergenceof what has been described athe Australian small

tool tradition in the mid -Holocene.This technology involved the use of small stone tools that

were hafted to form composite tools that were easily maintained and were ready for use

thereby reducing the risk of foraging failure during the midHolocene. For example, the Tula

adze is a hafted, comgsite tool common in desert technology used to create wooden vessels to

carry seed and water (Sheridan 1979). Tula adzes, along with millstones, have been associated

xEOE OEA OAOGOI AT AT O T £/ OAAOOEAOS8 AAOAOGMO AOOEIT C

years.

Often referred to as apolkit &that included the Tula adzes, unifacial points and backed blades
The development ofD E A O & kohdidérétl @de a response to environmental stressd may
have facilitated the periodic exploitation of saneridge deserts from refugesalong corridors,
during the Holocene Hiscock (1994) also, has suggested that the development of this
technology may have been a risk reduction strategy and a respontgethe economic risk caused
by the variable climate during the middle to late Holocendt is known that backed bladesand
points were used before5,000 BR as has been demonstrated by Hiscock and Attenbrow (1998)
and were not brought into Australia recenly as was suggested by Bowdler (1981 Apparently,
they were made at very low rates for a long time andchanufacture increased substantially from

about 3,500 BP.

Bio-geographic Eventd.inked to Periods ofDesert Occupation

There area fewnotable biogeographic eventghat align with climatic phases and human

occupation of the deserts of Australia. One of those events is the extinction of what are
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included: Shenurus a large kangaropGeniornisa large emulike flightless bird; Diprotodon

opatum, a largeherbivore; Zygomaturus a giant wombatlike marsupial, andfinally;

Palorchestesa cowsizedquadruped. Debatearound the cause ofextinctions of megafaunahas

been ongoing for decadesSome researchers advocat O1 OAOEEI 18 AU OEA 1T Axi U
while others prefer the impact of climate variation and environmental change in the late

Pleistocenecausinghabitat modification resulting in the extinction of fauna unsuited to and

unable to adapt tothe changing environmental conditiors.

For example the large emulike flightless bird, Geniornis newtonionce found in northern South

Australia, appears to have gone extinct at around 35,000 BRI{ller et al.1999; Trueman et al.

20058 4EA AAAAOGA AOI O1T A OI OAOEEI] 1hémah drivaEA OT A1 AGOE
continues.Trueman et al. (2005)suggested, as a result of work a&uddie Springs where there is

record of megafaundand human skeletal remainsgn a secure stratigraphic contexthat there

was a long period oftoexistence of humans and megafauri@his work undermines theO1T OAOEEIT 1 8
OEAT OU AT A OE A itkkig & Attle @xplanatiOriféd mdgafddinal extinction The

fossil record at Cuddé Springs indicates that Pleistocene megafaunal extinctions occad

gradually during a period of climatic and therefore environmental/habitat changeFrom this

and other work it is likely that Geniornisco-existed with humans for at least 7,000 years.

Gaiornis eggshell hagecently beenlocated at the Coopers Dune siteest of Port Augusta

dated atca40,000z 60,000 BP (Walshe 2013.
Summary

The location of Australia puts the continent between the heat of the tropics and the cooler
Southern Ocean andts large land mass also contributes to the continental effect with distinct
rainfall and temperature gradients from the coast to the interior. Reeves et al. (2013) and

Williams et al. (2010) identify the last 35,000 years as a period of climatic variabtly and a
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period for the formation of land features such as drainage paleo channels including, rivers and
lakes in the temperate zones of Australia (Nanson et al. 2008; Veth et al. 2G0®1 Williams et

al. 2015). El Nino climatic conditions commenced appreimately 5,000 BP and persisted until
2,000 BP ago with severe drought periods persisting that caused more general aridity in deserts
with a slight easing of conditions in more recent times. These conditions and the variability in

natural resource availablity were difficult for desert people.

6 AOEBO j pwywq OAAOOEAO AAOGAOOGSE 11T AAT R AOT AAT U Al
(refuges), rivers and gorges (corridors) and sandridge deserts (barriersYhe Flinders Ranges

region and the north east of South Australia, including Lake Eyre, were occupied before the last

LGM and again after that period. It has been postulated that microclimates in the Flinders

Ranges, where water and other resources were avable locally to Aboriginal people during

harsher climatic periods, including the LGM, and provided a refuge for those populations when

the deserts were abandoned. The desert transformation model (Hiscock and Wallis 2005)

supports the idea that people hadccupied the inland regions by 40,000 BP during the period of

the Terminal Pleistocene when the climate was cooler with more water available and conditions

were generally more conducive to human occupation than today.

From around 32,000 BP, there is eviehce of localised adaptations to changing environmental
conditions and resource availability that occurred with the development of grasslanfiased
ecosystems as a result of changes in rainfall, temperature and surface water availability
Evidence, from sies such as the Lake Eyre Basin and the Strzelecki Desert (Lampert and Hughes
1987), suggeststhat SA inland desert regions were abandoned during the LGM, when very cold

and dry conditions persisted in inland South Australia.

-23-



An apparent increase in desd populations in the late Holoceneaends toindicate economic
development with associated population increase, as has been proposed by Smith (1986a).
There is also evidence for the exploitation of plant material, including seeds, as a response to the
mid to late Holocene reduction in game animals and thereforthe availability of protein. Smith
(1993) hassuggestdthat, given the environment of the late Pleistocene, desert people would
have had detailed knowledge of the available resources in those regmrincluding plant species,
and that they used technology that included millstones for grinding seed at this time. Smith
(1993) also suggests that people might have foraged in deserts from neighbouring corridors
opportunistically for short periods when conditions were suitable and Veth (1989) suggests a

1T 0 ARO T £ AAAOT OO0 OEAO EA Ai 1T OEAARAOO OiF AA EI bl OC
areas.Other archaeological evidence indicates that Aboriginal populationhave employed

adaptive strategiesto survive in arid regions during adverse environmental periods over the

past 40,000 yearsOther drategies, referred to previously include, the abandonment of regions

in extreme dry periods, and the avoidance of areas during drought#\daptive strategiesalso

include the capacity to fragment populations when climatic conditions were extreme to forage
more broadly in small, nonterritorial mobile bands or to aggregate in larger populations as
conditions ameliorated. An ability to develop and maintain socig trade and economimetworks

was also an important factor for colonizatiorand re-colonisation of the arid regions

Technological examples include the development of hafted implements, such as Tula adzes, for
working hardwoods and, as alluded to earlier, millstones for processing seethe development

I £ OEA OOT 11 EEOC8 EO Al 1 OEAAOAsdandrhay Hake fadilita@d ODT T OA
the periodic exploitation of sandridge deserts from refuges, along corridors, during the
Holocene.Hiscock (1994) has suggested that the development of this technologyften

described as the Australian small tool tradition irthe mid-Holocene. Often referred to as a

O00i 11 EE OEAO ET Al OAAA OEA 4 0] ths majprak Oden aO1 E AAAE A
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risk reduction strategy and a response to the economic risk caused by the variable climate

during the mid to late Holo@ne.
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Other significant adaptations include the detailed knowledge of the distribution, seasonality and
processing methods for seeebearing species in the hummock grasslands and the ability to
managewater resources Other technologicalexamples of adapttion include; the capacity to
access water bymanagingwater wells. Evidence for specific social, economic or technological
responses to particular environmental conditions, could assist in linking site or regional

occupation with a particular time period.
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Chapter 3: The study site - Island Lagoon

This chapter describes the Island Lagoon region that includes the study site and provides
background information relating to the environment,land-systems, natural resourceshistory,
tenure and land-useand the known archaeology of the regiorrhe current stateof those
elements reflect changesover time, in climate, environment, human occupationand resource
useduring the Mezozoic Era, 25266 mya, and Cenozoic Era, 66 mya to the ment, which
includes the Quarternary Period and therefore the Pleistocene and the Holocene. Background
knowledge of those changes will assist in determining the timing and nature and pattern of

Aboriginal occupation and resource use.

The general environment of Island Lagoomeflects the underlying geology, land-systemsand

soil variations, and isusually related to the presence or absence of calcium carbonate, and the
degree of sail salinity. Some of the plain and dune areas on the westeaide of the lagoon
comprise sandy soils over a clay base. The dunes and sandplains suppoulga (Acacia aneura)
and Western Myall @Acacia papyrocarpawoodland. The low drainage channels and flats are
covered with Samphire [Tecticomia halocnemoides and:lgrostegia tenuiy. On the eastern side,
the Lagoon is bounded by the silcrete rises and uplands of the Arcoona plateau, shrub steppe
covered with chenopods including, SaltbushAtriplex sp.) Where the dunes have little or no

calcium carbonate cover, nave pine (Callitris glaucophyllg woodlands occur.
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Figure 4: Examples of typicalvegetationcommunities around Island Lagoon; Acacia woodlan@dbove left,

and shrub steppe above right,covered with Chenopods including, Saltbush anabove,dunessupporting
native pine woodland.

This regionwas initially explored by Edward John Eyre in 1839 and Stephen Hack in 1857. Hack

also named Lake Gairdner after G. Gairdner, the Chief Clerk of @onial Office. Eyre and Hack

were followed by John McDoudlStuart in 1858. Stuart explored the lands between Lake

Torrens, Coober Pedy and Lake Gairdner. The work of those explorers resulted in the opening

up of this region foreconomic development includingpastoralism.

Landuse in the region is primarily pastoal ? the grazing of sheep and cattle with mineral

exploration, mining and tourism as well as Department of Defence operations over some areas.

Most of the pastoraloperationsA OT OT A ) 01 AT A |, Aci i1 xAOA AOOAAI EO
pastoral stations include; Wirraminna, Arcoona, Oakden Hills and Mahanewo. Oakden Hills

where the survey sites are locatedhas operated from 1852 when it was first occupied by John

Jackson Oakden, the son of a Tasmanian pastoralist (Figb)e

Figure 5: Pastoral infrastructure on Oakden Hills station (Yalymboo); left, evidence of past pastoral
activity (posts cut from Native Pine, possibly by Aboriginal workersadjacent toSte 4 and contemporary
pastoral infrastructure, right.
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Mineral exploration, paticularly for copper, gold, uranium and iron ore is active in the region

and the Olympic Dam mine, a uranium and copper mine, operated by BHP Billiton, is the major
mine in the region. Woomera was established in 1947 as an Australian Defence Force (ADF)
Base servicing the RAAF Woomera Test Range. The base and township lies within the bounds of
the Woomera Prohibited Area (WPA) and the WPA covers most of South Australia's Newfest
(Figure 6). Woomera today is also a tourism centre and literally thousanasf tourists travel up

and down the Stuart Highway to and from Adelaide and Darwin.
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Figure 6: The Department of Defenc&/oomera Prohibited Zone(Department of Defence)

Modern dimate

The climate of the Island Lagoon (Woomera) region is dry and similar to many other arid
regions of Central Australia where evaporation exceeds precipitation. The region has high
summer temperatures, low humidity and rainfall well below 250mm per annum. Womera has

a mean maximum temperature of 34.8 degrees Celsius a mean minimum temperature of 19.8
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degrees Celsius, average annual precipitation of 165.8 mm, windsS3W January to June at 15 to

20 kph and NNW July to December at 12 to 22 kph (Bureau of Mmrology 2015)

Geology

The geology of the study area is relevant for this project as geology determines landform,
landscape, soil, water movement and availability and potability. Geology also ultimately
determines vegetation cover, wildlife habitat and e availability of other natural resources
necessary foroccupation by Aboriginal people Geological resources provide materials for stone
tool manufacture and, importantly, may provide a means of establishing tentative broad dates
for archaeological sites for example, where sites are located within Holocene dune systems.

Figure 9 provides an overview of the surface geology of the Island Lagoon region.

Island Lagoon is located on the far eastern edge of the Gawler Craton, an ancient and stable
landmass that has not been subject to major tectonic activity for over a billion years. The mid
Proterozoic basement surface in the northern and central areas of the Adelaide Geosyncline and
the Stuart Shelf (the Island Lagoon region) lie beneath a thick cover ofymer sediments.
According to Preiss and Robertson (1996) the deformation of the geosyncline is of Delamerian
Orogeny (mid-Cambrian to Early Ordovician or 514 485 Ma) and is a sedimentary basin of
marine sediments including siltstone, sandstone, dolomét and limestone.Those sediments of

the Adelaide Geosyncline include the sandstones of the Pandurra Formation (Crawford 1964
and Crawford and Forbed969) which occur within the Carriewerloo Basin. The sediments are

a unit of un-metamorphosed quartz and lihic sandstone as well as medium grained sandstone,

pebble conglomerate and shale resulting from the erosion of the Gawler Ranges.

Those sedimentary rocks are covered by the aeolian sanfiem the late Pleistoceng(128 7
11,600 BP) and the Holocenel1,700 BP Walker et al. 2009. Callen and Benbow (1995)

suggest thatthe playas in the Gawler Ranges region reflect the pattern of Tertiary watercourses
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that drained SE across the region into the Billa Kalina area. Callen and Benbow also suggest that
the clay gypsum lunettes on the surface of Lake Acraman, immediately west of Island Lagoon,
result from marine aerosols blown inland by prevailing SW winds in the late Pleistocene. The
Kwatersky Dune Field immediately west of the Gawler Ranges is another exampfedune

formation created by the interactions ofprevailing winds with the playa system. Bourneet al.

(1974) obtained radiocarbon ages of 27,000 to 10,300 and 22,000 to 16,000 years BP for
carbonate accumulations in the dunesf the Kwaterski Dune Fieldsuggesting dune formation in

the Terminal Pleistocene and into the early Holocen&hey suggested that there was no

significant age difference between dune formation and secondary carbonate accumulatioat
according to Callen and Benbow (1995}his is debatable. Gypsum and quartz sand lunettes are

commonly present around playa lakes within the Great Victoria Desert region

Gypsum and quartz sand lunettes are also found around the playa lakes of the Great Victoria
Desert and also north of Island Lagoon ithe Lake Phillipson region where minor longitudinal
dune formation postdate lunette development. The sand dune systems in the region east of the
Gawler Ranges, including those around Island Lagoon are derived from, or associated with, the
inland dune fields of the Great Victoria Desert. This long northwest/southeast trending tongue

of vegetated dunes reoccurs on the western side of Island Lagoon. The draining process from
the Arcoona plateau and infilling led to the formation of the Lagoon. Today, the dnaige pattern

is localised, with intermittent streams carrying relatively small amounts of rainfall to the lake.

The sand dune complexes and lunettes south and west of Island Lagoon are largely of Holocene

origin (Dalgarno 1981) and may provide broad dategor surface sites around the Lagoon.
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Figure 7: The surface geology of Island Lagoon, including the areas of the Yalymboo Dam and Wirrappa
sitesin Quarternary (Holocene) dune systemgadapted from Daelgarno 1981).
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Landsystems

The Interim Biogeographic Regionatiation of Australia (IBRA)classifies Australia's landscapes
into 89 geographically distinct bioregions based on common climate, geology, landform, native
vegetation andspecies information. Those bioregions are formed from 419 sutegions which

are more homogenous geomorphological units in each bioregion. IBRA is comprises a detailed
subset of the globakcoregions(Australian Government, Department of the Environment, 2015).
IBRA is effectively a planning tool and, at the sutegion level, provides a mechanism to identify
and classify landsystems at the coarsestevel. Island Lagoon is in the IBRA Gawler (GAW)

Bioregion and the GAW 3 (Gawler Lakes) stiegion (Figure 8).
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Figure 8: Island Lagoorg IBRA Gawler Rangesub-regional associations. Sites are located in the
Hesso and Oakden associationksland Lagoon is compriseshiie Macfarlaneassociation.
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IBRA Geographic | Landsystem Geology Sall Vegetation
Assodation name
Woomera Arcoona Plain Quartzite, Red duplex Chenopod and Samphire
(GAW 4) plateau (silcrete colluvium, soils and shrubland.
plateau, rises & | sand, sands
hills) . alluvium.
White Gawler Lakes | Sand-plain Sand, Red calcrete | Tall open woodland of
Elephant (sand-plain quartzite, earths, red Mulga, Turpentine Mulga,
(GAW 3) and dunes with | silcrete and sands and Myall and Bluebush and
calcrete rises) | alluvium. red calcrete | woodland of Native Pine
loams and Blackoak and Chenopod
shrubland of Samphire
Mahanewo Gawler Lakes | Sand-plain Sand, Red Chenopod shrubland of
(GAW 3) (sand-plain quartzite, calcareous saltbush, low open
and dunes with | silcrete and earths, woodland of mulga and
silcrete rises) alluvium reddish black oak,woodland of
sands, native pine, tall shrubland
powdery red | of horse mulga, tall
calcareous shrubland of mulga and
loams and steel bush and low open
crusty red woodland of myall and
duplex soils | bluebush.
Hesso Gawler Lakes | Plain Sand, silcrete | Red Chenopod shrubland of
(GAW 3) (plain with and alluvium. | calcareous Saltbush and Bluebush, low
silcrete-capped earths, open woodland of Mulga
rises) crusty red and Blackoak, woodland of
duplex soils | Native Pine, tall shrubland
and reddish | of Horse Mulga and Myall
sands.
Oakden Gawler Lakes | Sand-plain Sand, silcrete | Red Tall open shrubland of
(GAW 3) (sand-plain and alluvium. | calcareous mulga, turpentine Mulga
with dunes and earths, and Myall on the plains,
hills of reddish woodland of Native Pine
sandstone) sands, and Blackoak or Horse
powdery red | Mulga on the dunes,
calcareous Chenopod shrubland of
earths. Saltbush
Macfarlane Gawler Lakes | Playa plain Alluvium and | Grey Chenopod shrubland of
(GAW 3) (salt lake gypsum calcareous samphire and nitrebush
surface and loam and red
drainage duplex soil
channels)

Table1l: Summary of IBRA Associations anldndsystemsaround Island Lagoon.

Landsystems aremapping units based on an ecosystem approach wheseveralfeatures

including climate, geology, landform, soil and nate vegetation are integrated tgrovide a

comparative tool for research or management of the effects of land use (Victorian Government,

Department of Primary Industry, 2015). Landsystems are commonly mapped in terms of

landform, geology and vegetationThe principal landsystems in the Island Lagoon complex

include the playa plain of the lake, silcrete plain to the souttvest of the lake, rises such as the

Arcoona tablelands to the east, sandplains to ¢hsouth-east and northwest anddunes and
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lunettes. Table 1 summarises the landsystems around Island Lagoawith a description of key

features of those landsystems anéigure 9, below, provides examples ofhose landsystems.

Figure 9: Views of typical landsgtems around Island Lagoon, clockwise from top left, playa plain (lake
bed), silcrete plain(gibber plain), sandplain, residual dunes or lunettegnd canegrass swamps or gilgais.

Biodiversity and ecology

The ecosystems of the Island Lagoon region reflect the very low annual rainfall and significant
impact from feral animals, pastoralctivity, mineral exploration and mining activity; however,

despite that,these ecosystems remain relatively biodiverse. The ecosystems of Island Lagoon
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region include the rises and shrubsteppe plains with a cover of Chenopods, the leapen
woodlands of the dunesand sandplains covered by Acacia, Callitris, Casuarina and other
species as well as the playa drainage systems of Samphire. Dominant vegetation on the shrub
steppe include Low Bluebush (Maireana astrotrichg), Pearl Bluebush Maireana sedifolig,

Black Huebush (Maireana pyramidatg and Bladder Saltbush Atriplex vesicarig. The

vegetation of the drainage systems includeSamphire (Tecticomia halocnemoideand
Sclerostegia tenuijsand other species. The dominant plant species of the sand dunes and sand
plains include: Mulga (Acacia aneaurd, Myall (Acacia papyrocarpd Umbrella Wattle (Acacia
oswaldii), Native Pine Callitris glaucaphyllg, Blackoak (Casuarina paupey, Bullock Bush
(Alectryon oleifoliug, Sugarwood Myoporum platycarpum and many others.Some of those
species and the understorey species provide bush foods and medicines for the Aboriginal

people of the region (Figure 1(and Table2).
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Figure 10: Vegetation communities of Island Lagoon
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Vegetation Dominant species Land-system Comments
community

Eucalyptus spAcacia aneuraand Alectryon Sandplain
oleifolius, Myoporum platycarpunover Aristida (sand plain and
contorta, Eragrostis eriopoda, Maireana georgei| silcrete plain with

Ptilotus obovatus var. obovatusnd residual sand -
Monachather paradoxus dunes).
Chenopodlow open Atriplex vesicaria, Atriplex nummularia, Rise/plain/hills Some drainagechannels,
shrubland Maireana astrotricha, Maireana pyramidata, (silcrete plains, canegrassswampsand
Rhagodia spinescens tableland and hills ). | gilais.
Low open woodland Acacia papyrocarpa, Callitris glaucophylland Sandplain Some calcrete rises
Casuarina paupepver Maireana sedifolia, (sandy plain with

Ptilotus obovatusAtriplex vesicaria, Enchylaena| calcrete) .
tomentosa Lycium australe, Maireana
pyramidata, Austrostipa spand Sclerolaena
obliquicuspis

Table2: Vegetation communitieswith dominant speciesaround Island Lagoomaligned with landsystems

Those ecosystems also provide habitat for a number of bird, mammal and reptile species
including, for example; the Australian BustardArdeotis australi§ and Emu Oromaius
novaehollandiag, the Red KangarooNlacropus rufu and Western Grey KangarooMacopus
fuliginosis), Goanna, Bearded Dragon, Shingleback lizard and other small marsupial carnivores
such as the Little Lonetailed Dunnart ( Sminthopsis dolichury the Stripefaced Dunnart
(Sminthopsis macrourg the Fattailed Dunnart (Sminthopsis crassaudata), the Kultarr
(Antechinomys lanigerand others. Many of those animal species have totemic significance but

for some peopleprovide a protein rich food resource.

Figure 11: The Australian Bustard Ardeotis australi§ z a threatened speciesand significantly
traditionally only eaten by men, above left and above right, possibly, the nest of the extinct Greater Stick
Nest Rat {eporillus conditoy).
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The achaeologyof Island Lagoon

There is physical evidence for Aboriginal occupation of the Island Lagoon region in the form of
severalsurface archaeologicasites to the east of the lagoon on the Arcoona plateadineteen
archaeolqgical sites areregistered on theSite Register(Central Archive) of the Department of
State DevelopmentAboriginal Affairs and Reconciliation (DSEPAAR)and include;camp-sites,

quarries, workshop sites gurfacelithic artefact scatters) and rockart sites (engravings) The

AAR record for registered SDAO EO 11 0 Al i bl AOA OAAT OA AT A AO OE

sites in the region. Also site locational details are often inaccurate as a result of poor mapping

skills or Kokatha cultural restrictions. Figure 12 and Table 3, below, provide details fo those

sites.
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Figure 12: Registered sites in the Island Lagoon regiofdapted from DSD- AAR).

-39-



Site Number Easting Northing Details/Description
(DSDz AAR)
6235-5341 Archaeological (artefact scatter)
6235 - 4981 Archaeological (artefact scatter)
6235 - 4975 Archaeological (artefact scatter)
6235 - 4968

Archaeological (artefact scatter)
6235 - 4836 Archaeological (art/engraving)
6235 - 4835 Archaeological (stone arrangement)
6235 - 4834 Archaeological (art/engraving)
6235 - 4819 Archaeological (quarry)
6235 - 4818 Archaeological (stone arrangement)
6235 - 4817 Archaeological(stone arrangement)
6235 - 4816 Archaeological (stone arrangement)
6235 - 4815 Archaeological (art/engraving)
6135 - 4979 Archaeological (artefact scatter)
6135 - 4978 Archaeological (artefact scatter)
6135-4977 Archaeological (artefact scatter)
6135- 4976 Archaeological (artefact scatter)
6135-4974 Archaeological (artefact scatter)
6135-922 Archaeological (artefact scatter)
6135-920 Archaeological (artefactscatter)

Table3: Summary of known Island Lagoon siteg based on the DSBAAR Central Archive

Figure 13: Examples of stone tools from similar environments in the Island Lagoon region, Lakes
Acraman and Gairdner; from top left, pirripoints and scrapers, stone axand tula.
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As alluded to in the introductory chapter, pevious surveysrelating to Kokatha Aboriginal
heritage in the Woomera and Island Lagoon regidnave beenundertaken by a number of
workers including; Gara (1989) Hewitt 000) (Arcoona plateau and Eucolo Creglkand

Hayward (2012).# AT @849 1987)work in the Western Deserffocussed on using sites and
specifically the stone tools on those sites to interpret huntegatherer behaviour in that region.
The most recent workon material in this area was by John Hayward in 2012. Hayward used the
hoard of lithics, mainly the stone adze hoard, located and originally described by Ron Hewitt in
1970, to analyse the concept of an Australian lithic toolkiPrevious archaeological wrk in the
broader region includes work by; Berndt 1983; Fitzpatrick and Wood (2004: 45); Hewitt

(1976, 1978); Pulleine (1926) and Tindaé (1974). Two other sites in South Australia (SA) have
some relevance to the Island Lagoon sites because they areiimitar arid environments, dune
and playa lake systems, not far south of Island Lagoon. Walshe (2012) investigatelhte
Pleistocene hearth site on Coopers Dune near Port Augusthich wasdated to 40,000 BR
making it the oldest known site in(SA).This siteis also one of only two sites in southern
Australia, and one of only seven locations in Australia to demonstrate such antiquity (David et al.
¢cmppN /6#1 111 OAlaté Feis®dkri2 Eite at Flankefsd agoon in the Southern
Flinders RangeqLampert and Hughes 1987, 1988js also relevant to the Island Lagoon work,
once again, because of its location in a similar environment south of Island Lagoon and
therefore its possible comparative value Sites havealsobeen found in deflated Holocene anes
around Lakes Acraman and Gairdner immediately to the west of Island Lagoon (Vickery 2011,

Vickery and Jenkin 2014).
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Chapter 4: The Kokatha

This chapterintroduces the Kokatha people, their traditional land, history both pre and post
contact, anthropology (myths) anddescribestheir culture. The chapter also provides

information on the contemporary Kokatha, including their recent Native Title determination.

Kokatha people

Kokathapeople have been identified as being of the Western Desert culture (Berndt 1959)
which includes Aboriginal people in northwest South Australia, eastern Western Australia and
the south-west of the Northern Territory. The geograhic region of theWestern Desert includes
the Great Sandy Desert, the Gibson Desert and the Great Victoria Dedéhris is important in the
context of this work. Western Desert culture has specific identifiable characteristics, particularly
in relation to language, but members alsehare cultural mores, mythand law, social structure
and abroad geographic landscap¢hat is remote and arid Elkin (1931) identified common
cultural features including the Madu Wonga language and similar kinship systems social
structure, mythologies and totems. Elkin (1931) and Ellis (1978) identified neighbouring
Central Lakes groups to Kokatha as Adnyamathanha, Kuyani and Arabana to the east and
Barngarla to the southwest. Those groups differed culturally in that they divided society into

two moieties, kurara and matheri (Gara 1989) and applied patrilineal totemism based on the
location of conception rather than place of birth with a three phase initiation process that
included chest scarring known asvilyeru. Gara (1989) andTindale (1974) noted that Kokatha
had adopted some of those practicedor example, thewilyeru initiation process. Those
differences between the Kokatha and the Arabana, Barngarla, Kuyani and Adnyamathanha, are

defining in terms of identifying the eastern boundary of the Kokatha and Western Desert culture.

ThenameWestern DesertO" 1 1 A 6 h thdMaGuANDEgA @iantjatjara/Yangkunytjatjara)

linguistic group who share cultural mores, myth and law, social structure and a broad
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geographic landscape. Groups that share that root language include; Antakarinja,
Yangkunytjatjara, Pitjantjatjara, Ngatajara, Ngaanytjatjar and Nakako. Anthropologists
including Elkin (1931, 1941), Tindale (1974) and Berndt (1939, 1945 and 1959) haveebated
the notions of tribe, horde and societyto describe groups ofthe Western Desert Bloc. Berndt's
1959 concept of a society composed dlialect units (language groups), clans and hordes as
opposed to tribe, | think, best describes the relationship amongst the Aboriginal people of the
western deserts, their country and natural resourcesThe people of the Western Desert Bloc,
including Kokatha, are seminomadic based on the seasonally or periodically available
resources and most specifically game and water resources. When resources are scarce, larger
clans dispersal and fragmented tomobile family groups toreduce risk and tosurvive on the

available resources.

According to Tindale (1974)many alternative Anglicised pronunciations and spelling have been

applied to the Kokathaand this has confused the identification of Kokatha people and their land

or geographic territory. For example, somef those pronunciationsinclude; Ku:gurda wongga,

Kukatha, Kukata, Kokatha, Cocotah, Kookata, Cookutta, Kookatha, Koogatho, Kugurda, Koogurda,
Koocatho, Kotitta, Kukataja, Gogada, Gugada, Kokatja (Yankunytjatjara), Maduwonga (Arabana),
Madutara (Antakarinja), Keibara or Kipara (plains turkey? a derisive term), Nganitjini (those

who sneak and kill by night) Kokatha pronounced askakarrura, ADDAOAT Ol U ADPDPI EAA

west of Lake Torrens or Kokatha peoplgTindale 1974)!

Kokatha and theirtraditional lands

The Island Lagoon study aredies in the southrwest portion of Kokatha country. According to
Tindale (1974), the Kokatha were the secalled Gawler Range tribe who lived on some of the
harshest country in Australia (Figure9), so dry thatwater from tree roots was necessary for
survival. Tindale (1974) has provided the best description of the territory of the Kokatha as

including Tarcoola, Kingoonya, Pimba, McDouall Peak then West to Ooldea, North to the Stuart
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range and Lake Phillipson. ihdale described the Southern boundary witf®ankalaiBarngarla)

as being the Southern edge of the Arcoona Plateau towards the Spencer Gulf. Tindale (1974),

Hercus (1974, 1975) and Austin, Ellis and Hercus (1976) put Lake Torrens and as far west as

Andamaooka in Kuyani territory. Hercus (1974, 1975) also includes the area between Lake

Torrens and Lake Gairdner, with Island lagoon in Kuyani territory but Tindale suggests that this

area is part of Kokatha country. Tindale identified the Kokatha original norttwestern boundary

xEOE O* AT CEOT AEAOAS j 9 Are#r @30tEQdhditOdBA idehtTled Avdat OT | A x E A
hecalledasoutbAAOO | ECOAOGETT AU +1 EAOEA DPOET O O puyum
(Barngarla) territory. Tindale also indicates that Kok#ha abandoned the Ooldea area, a site of

high cultural significance to Kokatha, in 1917 when Yankunytjajtjiara moved to the south into

that area. Therefore, Ooldea marks the western limit of Kokatha territory but this significant site

was shared with Wirrangu, Ngalea and other groups (Bates 1921; Tindale 1974). Historically,

Kokatha country extended east to the Gawler Ranges, Lake Gairdner and Lake Torrens and

north to the Stuart Range, Lake Phillipson, Mt Eba and Mt Finke (Matthews 1900; Wood Jones

1925).FOT I OEA pyundO +1 EAOEA AOA ET T x1 O EAOA OOA
including, Port Lincoln and Fowlers Bay. The places or locations now known as Andamooka, the

Gawler Ranges, Kingoonya, Lake Phillipson, Pimba, McDouall Peak, Ooldea and dlue®

Range, the Stuart Range anBarcoola are significant to Kokatha people (Bob Starkegyers.

comm. 2013). Of course, by necessity in terms of resource availability, trading and cultural

practice and marriage boundaries for western desert groups were sogvhat fluid and often

difficult to identify in a contemporary context.
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Kokathapeople in postcontact times

Tindale (1974) and Berndt (1985)suggestthat when European settlersarrived in the Gawler
Ranges region in the mid 19 century, Kokatha had aleady started to expand to the south and

this expansion increased as European settlement impacted on coastal groups such as the
Barngarla on Northern Eyre Peninsula. Kokatha estaklied themselves in the Gawler Ranges

and also southeast to Lake Torrens. Today the region that includes Andamooka, Olympic Dam,
Roxby Downs, Pimba and Island Lagoon is recognised as exlusively Kokatha country (Hagen and

Martin 1983; Berndt 1983).

Berndt (1985) also suggests that at the time of European settlement, Kokatha traditionally
extended into the north-west of the Gawler Ranges and were expanding to the south and south
east into Pankala (Barngarla) territory. Kokatha, today, insist that their tertory extends down
the easternside of Lake Torrens and up to Stuart Creednd Wintinna and across to the eastern
side of the Gawler Ranges, including Lake Gairdn@dR. Starkey, personal communication, &

11, 2015).

Berndt (1985) suggests thatm the pog-contact period the Kokathawere moving to the south
and south-east and were recorded colledhg rations on the Eastern edge of their territory at
Yardea, Nonning, Kokatha, Mt Vivian, Mt Eba, Coondambo, Wirraminna and South Gap. Many
Kokatha continued todrift south and west into European settlements and many ended up at

Koonibba Mission which was established in 1897 near Ceduna (Gara 1989).

Kokatha were employed in seasonal work such as shearing sheep and stock work, fencing and
bounty hunting forDingpO 1T 1T DHAOOI OAI HOT PAOOEAO 11 OEAEO
hunt and to practice business and ceremony. The egstest railway construction from 1917
developed contact with Europeans but the 1914/15 drought forced many Kokatha to move to

settlements including Port Augusta and Iron Knob (Gara 1989). The establishment of Woomera
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and the restrictions that were applied to Kokatha had a significant impact on cultural activity

and many important cultural items were moved to the Aangu Pitjantjatjara Yarkunytjatjara

(APY) lands for safe storageR. Starkey, personal communication, March 3, 20L.9Many

significant sites in the Woomera, Pimba, Island Lagoon, Eucolo Creek region were severely

impacted by artefact collectors. This site robberythat includedthe removal of engravings from

rock surfaces using mechanized equipmenE AO T AAOOOAA AOT I OEA pwumdo

ET OAT OA AOOET C O ERiStarkey, pansdn@l cofninuhication, May & 1D2015).

Kokatha mythology associated with Island.agoon

There are three known ancestral creation myths that are associated with the Island Lagoon
region and specifically landscape features within Island Lagoon. Those mytrenforce the
significance of Island Lagoon for Kokathpeople. The stories inclde the Seven Sisters story, a
Pleiades myth (revolving around ancestral women beings that connect to the north and south),
the Wati Kutjara (Two Men Dreamingz linked to Gemini or The Twins) and the Malu Kutjara
(two kangaroos) myth. As there is sensitiviy around the detail of those myths it is not possible
to provide more detail here except to say that Island Lagoon ¢silturally very significant to

Kokatha.

Kokatha have been negotiating Native Title oveain area that includes Roxby/Olympic Dam,
Woomera, the Arcoona Plateau and Island Lagodar many years. Kokathanative title, as part
of an amalgamated claim with Barngala and Wirranghasalso been determinedover the
Gawler Ranges. The Kokathidative Title claim, SAD/2009,over the areathat includesIsland
Lagoon,Woomera and Roxby Downgvas determined on 1 September 2014Figure 16). The
determination of the claim confers specific rights and interests t&okathanative title holders

including; the right to live and camp in the area, conduct cereomy, hunt and fish, collect food,
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build shelters and visit places of cultural significanceKokatha people are actively involved in
the management of their country and specifically cultural heritage sites and, as a result of the
native title determination, have acquiredlong-term leases over several pastoral properties
immediately to the east of Woomera talevelop a pastoral business and for training and

employment of Kokatha.
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Chapter 5: Methods.

This chapteroutlines the methods usedn this research. It reviews methods for background
researchon Kokatha sites within the Island Lagoon regionthe remote sensing strategy used to
map the landsystems around the lagoonand the protocol developed to survey and record new
sites around the lagoonThe chapter also outlines the methods applied to the collecin and

analysis of fielddata.

Ethics andpermissions

Aboriginal heritage sites are recorded in the Central Archive in the Department of State
Development, Aboriginal Affairs and Reconciliation (DS{AAR), subject to the agreemen of
Traditional Owners? in this case KokathaAccess to thisnformation is subject to the approval
of the Kokatha Traditional Owners and Natig Title holders. Aproval was obtained from
Kokathathrough the Kokatha Aboriginal Corporation RNTBCto access the archivef recorded
sites. Details forthose sites recordel on the Central Archivewere analysed for information

relating to the location and character of Aboriginal sites.

This project involved engagement with Aboriginal people that included consultations to record
information on Kokatha and theirrelationship with the Island Lagoon region, sharing of
traditional and mythological information and also work in the fieldon archaeological sitewith
Kokatha representatives. As Aboriginal people were involved in the project and despite the fact
that this project was an archaeological project as opposed to an anthropological projgtivas
considered advisable to obtain ethics approval from the Social and Behavioural Research Ethics
Committee (SBREGC])Flinders University). The original application for ehics approval was
submitted on the first of May, 2012. Conditional approval was given on the fifth of July 2012 and
a response to queries in the conditional approval, that also included a project modification

request, wasprovided on the tenth of Jun€2014. The final approval for the project was received
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on the sixth of October 2014 when approval number 5686 was issued and the project field work

commenced.

Surveystrategy

The Island Lagoon research site is very larggnd remote aregapproximately 800 sq km,with
variable rugged terrain andtherefore, limited and difficult accessSafe access is only possible
via station tracks.There are no reportedor recorded sites to thesouth west, west or north -west
of the Lagoon in thesilcrete rises and plains or on the sandplain andeflated dune complexes
where, acording to Kokathasites are usually located(R. Starkey, persoal communication, May
11, 2015) and also Hughes et al. (2014Previousvisits to areaswest of Island Lagoonaround
Lakes Acraman and Lake Gairdnehave also identified sites (VickeryUnpublished Data),
though these have not been included as part of this research projethis remoteness and
difficulty of access may partially account for the lack of knowledgebaut Aboriginal heritage in

the large area west of Island Lagoon.

Archaeologicalresearchin the arid regions of Australiainto Aboriginal landscape and resource
usetend to focus onculture and ecologywhich are interpreted by the application of models
based on past ethnographic sources (Cane 1984; Veth 199Bgsource base fluctuations have
an influence over the way arid sites are occupied and patterns of occupation are particularly
affected by water availabiity and episodic rain events(Holdaway andFanning2014). As
described earlier, the study site is in an extremely arid region and phasasd patterns of
occupationin the region would have beemecessarily subject to climate fluctuationsseasonal
eventsor microclimatic effects, particularly in relation to water availability , and this influenced

the survey protocol that was developed for this project

The field survey methodemployed here involveda hybrid approach combining elements of the

predictive model developed by Hughes (1981) at Olympic Danto the east of Island Lagoon

with th e geo-archaeological approach used by Holdaway and Fanning (2008)0 &1 x1 A06 O
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western New South Wales. As a result of archaeological investigationfs133 sitesfrom 1980 to
2007, and an ongoing salvage program at Olympic Dam, approximately 1k@ east of Island
Lagoon, Hughes et al. (2011), developed a predictive model for locating siteghis arid region.
This model used terrain pattern mapping based on landform type and geological regime that
approximately corresponds to the langystemsdescribed in this study that wereusedto

identify likely sites for investigation.

Geoarchaeology is a discipline developegli OEA pwoend O j (11 AAxAU AT A &A
considers human behaviour in a dynamic environment (Butzer 1971). Ground Penetrating
Radar (GPR), Geographic Information SystemsI&} andchronometric dating methodsare key
technical tools for geoarchaeologyThis technology assists in developing an interpretation of
archaeological sites in four dimensions to reconstruct topography, the living environment and
human ecology. In the arid regions of Australia, including Island Lagoon, the way natural
processes &pose, concealklistribute or concentrate archaeological materiad creates

interpretive difficulties f or archaeologistsparticularly in terms of addressing questions about
settlement patterns, the use of the landscaeand natural resources. Residual landurfaces are
variable and respond differently to the effects of climate, particularly rainfall events on erosion
and deposition of surface material. Some of the landsystems, such as the silcrete rises, hills and
plains around Island Lagoon are resistant taveathering. Others, such as the sandplains and
dunes or lunette systems are very susceptible to weathering especially in recent times,

following European colonisation when rabbits were introduced, and heavy stocking rates
severelyimpacted land coverresulting in erosion and the deflation ofthe Holocenedune

systems. Determination of temporal scales or chronologies for Holocene surface sites is
particularly difficult because of the periodic climatic variability of the Holocene and an inability

to accuately date surface material as there is no clear temporal contekdr example, biological
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or organic material co-located with lithic material. Pleistocene sites can often be dated because

buried artefacts can be located in association with dateable mataii

According to Holdaway and Fanning (2014)surface artefact assemblagesan provide some
idea of what was abandoned locally, transported in and also what may have been removed from
the site (Holdaway et al. 2008b; Holdaway et al. 2012) thereby providingn indication as to
how and when people used the landscape and local resources. The geoarchaeological approach
is one methodusedto effectively investigate surface archaeological sites within arid zone

landscapes.

With regard to this project, the first stage of theprocesswas to locate sites, and survegnd map
those sites. Keycharacteristics of the artefact assemblages aelectedsample sites(3) within
those site complexes were theisampled andrecorded. Given that the location of sites on the
western side of Island Lagoon was unknown the survey strategy initially applied a spatial

survey approach at regionahnd locallevels.

Because of the size, remoteness and inaccessibility of the Islandjban region a specific survey
strategy was developed that enablediierarchical sampling of the regionto find and sample
sites. The survey andsampling strategy wasneither random nor systematic(Burke and Smith
OAl Pl A8 Hageddddelfoh the strategy developed by Hughes et al. (2011 okatha
local knowledgewas also employed in thesurvey processto predict likely areas where sites
might be located At thesub-regional or local scale land-systems defined bylandform pattern
(Speight et al. 209) were mapped, using Google E#r at a scale of approximately 350,000.
Vehicle ransects throughthose elements were used tground truth and map land-systemunits
predicted to contain archaeological sitesith particular reference to the work by Hughes et al
(2011). Thosespecificlandsystems, dune and lunette systems with associated claypans or

canegrass swampgwvere then sarchedintensively for sites by pedestriansurvey.
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In summary the survey strategy applied a hierarchicabr stratified approach at three levels as

follows;
Level 1

The first or sub-regional level applied remote sensingmethods using Google E&h at a scale of
approximately 1:350,000to identify the key landscape elements in the region, drawing on the
identified regional landsystem types previously étermined (Table 2 and Figure 19). Those
landsystemtypes were defined asplaya plain (lake bed), rises/hills, sandplain and dune field
lunette based onSpeight et al(2009).4 EA 1 AT AQUOOAT AT 01 AAOE®RD
Google Earth (Figure 19) to provide a visual representation of landsystems around Island

Lagoon.
Level 2

The second level incorporatedhe landsystem information derived atLevel 1 with local Kokatha
knowledge toplan a system of transects across the key larslystemsthat were based orstation
tracks that could besafelydriven to effectively survey landsysems that were predicted as likely
to support sites (Figure 18). The purpose of the transects was to ground trutthe location and
extent oflandsystemsidentified at Level 1 and to develop an understanding dfey featuresof
those landsystems. The width of trasects varied according to visibility but weregenerally

broad swathesof approximately 0.5z1 km either side of the selected station tracks
Level 3

At the third level, prospectiveunits within landsystems were chosen based on Kokatha
knowledge but also by applying my knowledge of preferreénvironments for Aboriginal
campsites In this region, those sites are usually locatedn sand dunes and lunettes adjacent to

Al AUDAT O Ahich pravild sBeftief, Giréwmod and water. This preferred campsite

x AOA

OEAAEOAOG8 EO OOAAEOEIT AT Al Qeryprdic@be]Etérmsiof i AT D1 A
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locating sites on deflated dunegR. Starkey, personal communications, March 3, 2015)hose
units were then systematically surveyedby pedestrian surveyfor sites and those sites were
mapped in terms of extent and key featurewere recorded. Those featuresncluded the specific
location, shape and sizef the site, local environmental features such agegetationcover and
also depth of erosion and human related impacts such as rabbit or stock impa€he site type
was recorded based orthe presence oimaterials such ashearths, artefact scatters, quarries,
burials and stone arrangementsnd the availability of natural resources usually water and raw

material for tools (Figures 21z724).
Level 4

Site complexedocated duringthe Level 3survey process werethen sampled using 3

(replicated) 5m x 5m plots. SiteOAT | D1 AGAO8 | AU AA AAZEET AA AO
discrete location that appear to have been used either by different individuals or groups at one
time or, many individuals or groups over a number of yeard'he process of using replicate
sampling was to improve the statisticalrobustnessof the sampling processThe initial sampling
protocol that was considered for sampling within sites was one aandom sampling within the

3 sites selectedor sampling using a random number generatorhowever, because the site

OAOA

complexes were large witha very variable density of artefactsaOE OACAT AT 06 OAI Pl ET C

and Smith 2004)method was used. The objective for using this method was &xhieve the best
or most productive outcomeparticularly as the artefact analysis protocol was focused on
artefact function, whereby the tymlogy of artefact can besignificant, it was determined to
samplethree of the densest surface scatters within each site complexAnother key objective
was tosampleat least1% of all site complexes using this method. Artefacts within the sample

plots were systematically recorded based on the parameters outlined below.

Following the mapping recording andphotographing of key elementf each site, threesites
were sampled, as per the protocol previously describedwo previously unknown sites on the

western side of Island Lagoon in degraded dune complexes described as Site 1 and Site 5
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(Figures 23 and 27) were sampled and a previously recorded anthe registered site to the SE of

Island Lagoon DSIXYAAR 62354968 (SeeFigure 31) was also sampled for comparison.

The datum for any surveydata in this report is GDA94. Data was captured using a Garmin GPS,
Map 62s. Maps were developed using Google EarthddBSRIArcGIS softwareRecorded site
information will be submitted for registration on the AAR Central Archive when approved by

Kokatha.

Artefact recording andanalysis

The focusfor site sampling and recording was to gather informaon on sites and selected
assemblages in a systematic wapr analysisto address the aims ofhe project. The protocol
used wasbased on the approaclievelopedby Hiscock and Hughes in 1982 to record surface

artefact scatters for the Olympic Dam projecfKinhill -Stearns Roger 198).

The principal objective for the method of analysingselected samples oéirtefact assemblages
was toacquire data that might provide an insight intopast human behaviour in the regionthat
is, to attempt to determine site function, how the sites were used, by whom and possibly when.
Sites in this region are open surface sitegexposed by erosion over the past 100150 years,as
opposed to stratified cave sites where artefacts can be located in context and effectively dated
and this limits the ability to determine the age of these open siteQther key aspects of each site
were also recorded including availability/proximity of water resources and evidence of other

cultural activity such as ceremonial activity.

Mulvaney (1969) hassuggested a three phase cultural sequence, an early phase of 1mafted

tools, a later phase of hafted microlithic tools and more recently the use of less morphologically

distinct hafted tools. Mulvaney and Kamminga (1999) identifiedia OAAADOEOAS DEAOA
AAAEAA Al AAAO xAOA 11 O ,n@AokateMblokendwhich@asl OAT OEOAS

innovative in terms of blade technology and variety.
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Holocene artefact assemblages as including small blades and blade blanks, points and pirri

points, adzes and thumbnail scrapers in an Australian small tool tradition. This tradition is also

reflected at Puntjutjarpa in the Western Desert (Gould 1980¥50uld(1980) alsodid research

into the use of raw materials in the Puntjutjarpa area in terms of the relationship between raw

materials, quaries and sites. The type and thereforene quality of raw material can #&ect the

form of artefacts. According © Holdaway and Stern (2004) and Jones (1979, 1994) the shape,

type and quality of raw material, and therefore the flaking and edge properties of raw material,

can constrain users and influence the form of artefacts and therefore tmature of the total

assemblage onsited. 6 # 1 T T A I alsofqupddhat th€main influence on the morphology of

retouched flakes wasraw material related.

Hiscock (1988a) argued that assemblage composition is related to its position in the landscape
and the distance from raw material. Raw material type and availability has the greatest impact
on artefact form and therefore function.This is very relevant in relation to the type of raw
materials used to make particular artefacts on the Island Lagoon sitesd therefore the

composition of the assemblages

Kamminga(1978, 1982) alsotried to link edge type with function but, with the exception of
adzes, was not able to make amgal connection between edge type and function/use.
Function/use therefore, is hot necessarily directly related to a specifiform and of course,tools

may be used formultiple applications.

Given this backgroundthe approach to artefact recordingwas totake the opportunity to record
as much informationas possibleabout specific artefacts in the site assemblages regardless as to
whether the datawas used forthis project. Data collectedincluded both morphological and

functional attributes (formal and functional attributes).

The information recorded included: the type ofraw material usedin artefact manufacture the

amount and type ofdebitage artefact dimensiors, and;specifickey attributes relating to

-57-



termination, flake edge angleand platform type. Work by Hughes et al. (2014) relating tothe
local geology of this region and the application of thigeologicalmaterial to manufacture stone
tools was very useful in this context) T £l Of AGET T 11 OAOAAEACAS xAO
attempt to determine the amount of site usage, breaka&gbeing an indicator/measure of
trampling on sites (Holdaway and Stern 2004; Holdaway and Fanning 2014)rtefacts were

also classifiedinto types broadly reflecting usecategoriessuch as hammer stones, hand
choppers, grindstonesor millstones and basesengravers, scrapers, thumbnail scrapers, utilised
flakes, points and pirri points. Any evidence of retouch on points, scrapers and flakes was also
recorded as a possible indicator for tool typeghat have their originsin the late Holocene and
human behavoural change also reflected in the use of hafted tools (Kamminga 198®1ulvaney
1975; Mulvaney and Kamminga 1999Gould 1969 1980). Details relating tobacked blades,
cores and flake cores were recorded and cultural information waalso notedincluding such
things as the amount of pitting on hammer stones he dimension of all artefacts was recorded
with a particular focus on scrapers and point@asa potential method to assist classification For
example Flood (1970) suggested that points bedw 60mm in length should be considered to be
pirri points . Point and scraper siz¢hat typically fit within the size classes found in toolkits of

the Australian small tool tradition could assist in dating the sites tahe late Holoceneperiod.

This information wasrecorded onsite using a template developed in Excel (Appendix 1). The
template enabled therecording ofthe following details relating to the siteand plot; site ID, plot
ID, location (UTM), date and recorderArtefacts were numbered and assignedo a type based on
McCarthy et al (1946) and Holdaway and Stern (2004) usingpmmon attributes, as detailed
previously. The sampling protocolalso enabled maximumsite densities to be determined for

comparison between sites

Analysis involved a basic comparison a number of key components of samples within sites

and a broader comparisorof key componentsbetween sites. Those components includeal|

- T S
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tool tradition primarily , small blades, points and pirri points, adzes and thumbnail scrapers
(Tables 5- 13). As indicated earlier, dher factors that were compared included such things as
the amount of breakage, particularly of points ad pirri points in an attempt to determine the

level of visitation or site use.

Limitations of the Methodology

The main limitation of the methodology adopted for this surveyrelated to the size and
remoteness of the area with the difficulty of access thdimit ed thecapacity to survey effectively
to locate sites Archaeological sites had a low density of cultural materials and their distribution
was generallyrestricted to specific landsystems that were very discrete in the broader
landscape Other information, such as data relating to the vegetation communities around the
lagoon, was very unreliable as the mapping for this regigmarticularly to the south-east of the
lagoon, is not complete and this impacted on theapacity to accurately determine landsgtem

boundaries.

As indicated earlier,the siteswere all open orexposedsurface sitesand it was impossibleto

accuratelydetermine the age okites because of the lack adiny context that might have enabled
the sitesto be dated. Due to the nature ofthe study the scope of this project did not include the
location and excavation of hearthsas part of the archaeological methodo potentially provide a

chronology. This imposed an additional limitation on the project.
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Chapter 6: Results

This chapter summarises the results of the field workncluding the stratified survey protocol to
identify landsystems that were likely tocontain sites, site locations within specific landystems,

and the outcomes of the site sampling strategy.
Field Surveys

Threefield trips were conducted with Kokatha representatives between 25 February and 3
March, 11 May and 16 Mayand 8 June and 12 Jun015. The purpose of the field trips was to
implement the survey strategy described earlieand to sample sites that were located during
the survey. The survey area was accessassing four wheel drive vehiclesvia Oakden Hills,
Mahanewo and Wirraminna stations(Figure 17) with the initial survey following pre-
determined transectsinto prospective land systems aroundsland Lagoonusing station access
tracks (Figure 18). Six site complexes were located during the initial survegFigure 21). The
second field trip focused on surveying and mapping sites 1 to 6 that were located during the
first field trip (Figure 21). Thefinal field trip involved the sampling and recording of three site
complexestwo on the western side of Island Lagoon and the previously recorded site to the SE
of Island LagoonFigure 17, below, indicates the planned survey route using station access

tracks.
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Figure 17: Planned(original) route along station tracks- field trip 1 (25 February to 3 March 2015)
(Imagez Google Earth).

Survey transects

Figure 18indicates the five transects that weredriven through several land systems on the

western side of Island LagoonThose transectswere between 5 kmsand 30 kms in length, and

enableda more systematic and focused approach to searchipgospective landsystemns for sites.
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Figure 18: Survey transects(Level 2 of surveyz ground truthing of prospective landsystems) field trip 2
(11- 16 May 2015)(Image z Google Earth).

MappedLandsystems for Island Lagoon

Figure 19 illustrates the key mappedlandsystems for Island Lagoon including; playa plain (the
lake bed), silcrete riseghills, sandplain and dunes and lunettesAs indicated earlier,
landsystems were mapped remotely using Ggle Earth at an approximate scale of 1:350,000

and ground truthed using transects alongstation tracks (Figure 18).
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Legend
Dunes and Lunettes
. Sandplains and deflated dunes

Silcrete rises, hills and plains

Figure 19: Mapped landsystems of Island Lagoaiiilmage z Google Earth)

Site complexes

As a result of the firstLevel 2surveys(field trip 2) , sixpreviously unknown sites were located

(Figure20)8 4 EA OEOAO AOARA AAOAOEAARAA AO OOE@Gom Al i DI Ag
2.57 20 hectares)and diversewith regard to artefact density. All sites were located in

landsystem4, the dune and lunette systemadjacent to small canegrass swamp and claypan

systemsbetween the dune systems and silcrete rises and plains. The figures and imaties

follow provide descriptions of all sites.
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Island Lagoon - new sites discovered during survey (1-6)

Figure 20: Newly discovered and mappeditesat Island Lagoon
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Figure 21: The location of the nine sample plotySelected at ges 1 (new) 5 (new) & 7 (DSDAAR
Registered Sit§.
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Site sampling and analysis

As discussed earlier,hie initial sampling protocol that was proposedinvolved the selection of
sample plots wihin sites using a random sampling processWhen the sites were eventually
located, this approach proved to be unworkable due to thee sizeand great variation in artefact
density. Because thaim of the sampling process as detailed in Chapteb, was to determine
what raw materials were used to manufacture artefacts, artefact typology anchorphology
including dimensions (length, width and thickness)along with the number of artefacts(or
fragments) in nominal tool use categoriesthis approach was abandoned. As the preferred
alternative, all plots on all siteswere selected by judgement,on the basis of the densest and
most diverse sectors of each site tmcrease the potential toaccess the largestmount of
material for analysis.Table 4 provides the locations of the nine sample plots within ththree

sites selected for analysignd those plot locations are also included ifigures 23, 27 and 31.

Figure 22: Kokatha representatives Andrew Starkeyabove right), Mick Starkey and Glen Wingfield
(above left) surveying sites.
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Site and sample plot locations

Tablefour, below summarises site and sample plot location data.

Site and plot Landsystem Point (GDA94) | Easting Northing

number

Site 1 plot 1 Dunes and SE corner
plot 2 lunettes (4) SE corner
plot 3 SE corner

Site 2 plot4 Dunes and SE corner
plot 5 lunettes (4) SE corner
plot 6 SE corner

Site 3 plot7 Dunes and SE corner
plot 8 lunettes (4) SE corner
plot 9 SE corner

Table 4: Details for locations of sample plots withisites.

Site one with Sample Plot locations

Site 1 plots

Site one with sample plots 12 & 3 (Figures 20, 21, 23, 2425 and 26 and Tables 45,6 and 7), is

an extensive site complex of approximately 7.0 ha with variable artefact density within thsite.

Artefact density (all artefacts including debitage)averages 26 per sq. nfor plots (average for

all plots) on this site.This site hasive AAT ACOAOO Ox Al méptuie énd Golwa@A ES O OE.
for several weeks at a time following episodic ranfall events.The site is immediately adjacent to

a silcrete plain with excellent material for tool makingThe site, however, has been extensively

impacted by the development of station water infrastructure, including water catchment dams,

tracks and other infrastructure to manage stock. This infrastructure was established when the

iITA 9AT Ui ATT 3O0AOEIT xAO AOOAAI EOEAA ET OEA puyuvr
sampled within the site generally have similar composition in terms of the broad types of

artefacts that were recorded including; cores, blocks, hammer stones, hand choppers,

grindstones, flakes, scrapers, points and pirri points.
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B Site 1- Sample Plot locations within site

Site 1 extent - best fit based on field survey data

Figure 23: Site lextent (Landsystem 4)- with sample plot locations. The inset(blue line) displays the
actual surveyed site boundaries.
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Site 1z SamplePlot 1

Typology (total artefacts; 29)

Site 1: Plot 1
Core Hammer Hand Grind Burren Scraper Thumbnail Flake Utilised Point Pirri
Descriptive characteristics Stone Chopper | Stone | engraver P Scraper Core Flake Point
Termination Feather 1 1
Hinge 1 3 1 1 7
Indeterminate 4 1 L 2 2
Flake edge angle N/A 4 1 2 4
<15 1
15-30 1
30-45 2 2
> 45 1 3 1 2 1
Platform attributes N/A 1 2
Natural 2 1 1 4
Flaked 4 ! 1 20 1
Abraded 2 2
Break Complete 3 1 1 1 4 1 1 8 1
Proximal
Medial 1 2
Distal
Longitudinal
Material Silcrete 2 1 1 2 1 2 4
Chert 2 2 1 1 4
Oolitic Chert 1
Quartdte

Debitage: Silcrete 375; Quartzite 2; Chert 70. * Flake edge angle.

Table 5: Summary of relevant artefact attributes for Siteglot 1.
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Figure 24: Site 1- Sample Plot 1 top,with examples of artefactspottom left, scraper andbottom right,
hammer stone(with obvious use-wear, pitting).

Site 1z SamplePlot 2

Site 1 : PloR Typology (total artefacts; 17)
Burren Thumbnail | Utilised
Descriptive Characteristics Core | engraver | Scraper| scraper Flake Point
Termination Feather
Hinge 3 1 2
Indeterminate 1 4rx 2 2 1
Step 1
Flake Edge Angle N/A 1
<15 3 3 2
15-30 1 2%* 2
30-45 2 1
> 45
Platform attributes N/A
Natural 1
Flaked 1 1 6** 3 4 1
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Abraded
Break Complete 1 1 7+

Proximal
Medial
Distal
Longitudinal
Material Silcrete 1 1
Chert 2
QOolitic Chert

Quartate
Debitage silcrete 75; quartzite 1; chert 13; oolitic chert*Elake edge angleNB: **A possible silcrete tula slug was identified in this plot.

5** 3 4 1

Table 6: Summary of relevant artefatributes for Site X plot 2.

Figure 25: Site 1- Sample Plot 2, topwith examples of artefactsbottom left, coreand bottom right,

scraper.

Site 1- SamplePlot 3

Site 1 : Plot 3 Typology (totalartefacts¢ 22)

Descriptive Hammer | Hand Grind Burren Thumbnail | Utilised | Pirri
characteristics Core | Stone Chopper | Stone | Block | Engraver| Scraper| Scraper Flake Point
Termiration

Feather 1 1
Hinge 1 3 3 3

Indeterminate 2 1 1 1 1 3 1

Step
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Hake Edge Angle*

N/A 1 1 1 1

<15

1530

=
N
P

30-45 1

NN(N |-
[

> 45 1 1

Platform Attributes

Natural 1 1 1 1 1 1

Flaked 1 1 1 6 2 3

Abraded 1 1

Break

Compeéte 2 2 7 3 4 1

Proxmal

Medial 1 1 1

Distal

Longtiudinal

Material
Silcrete 1 3 1 1 2 3

Chert 1 5 3 1 1

Oolitic Chert

Quartite

Debitage silcrete 45; chert 10:Flake edge angle

Table 7: Summary of relevant artefact attributes for Siteplot 3.

Figure 26: Site 1- Sample Plot 3with examples of artefactsahammer stone anda heavily usedblock.
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Sitefive, with Sample Plot locations

Site 5 plots

Site five with sample plots 4, 5 and 6 (Figures 20, 21, 27, 28, 29 and 30 and Tables 4, 8, 9 and 10)

is also an extensive site of more than 5.4 ha. This site is located on a dunememimmediately

Oif OEA 37 1 /&£ )OI AT A ,AcCcii11T AT A A1 O EAO v AATA
on the margin of the silcrete plainArtefact density (all artefacts including debitage), averages

23 per sq. mfor plots on this site (averagefor all plots), slightly lower than for Site 1.The

closest pastoral infrastructure is approximately 3 kms to the west of the site. There is evidence

of timber cutting for fence posts on this site (Figure 7) and the site appears to have been heavily

impacted by the introduced rabbit and site deflation (Figure 35).
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Legend

O Site 5 - sample plot locations within site.
Site extent (boundary)

Figure 27:Site 5(Landsystem 4)- with sample plot locations. The insert displays the actual surveyed
site boundaries.
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Site 5z Sample Plot4

Site 5 : Plo#

DescriptiveCharacteristics

Typology

total artefacts; 29)

Core

Hand
Chopper

Scraper

Thumbnail
Scraper

Flake
Core

Utilised
Flake

Bipolar
Flake

Termination

Feather

Hinge

Indeterminate

Step

Flake Edge Angle*

N/A

<15

1530

30-45

> 45

HEEI

Platform Attributes

N/A

Natural

Flaked

Abraded

Break

Complete

Proximal

Medial

Distal

Longtitudinal

Material
Silcrete

Chert

Qolitic Chert

Quartite

Debitage silcrete 75; quartzite 1; chert 7i-lake edge angle

Table 8: Summary of relevant artefact attributes for SiteFot 4.
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Figure 28: Site 5- Sample Plot4, top,with examples of artefactspottom left, scraper andbottom right,
utilized flake (scraper).

Site 5z Sample Plot5

Site 5 : Plob Typology (total artefacts; 7)
Descriptive Thumbnail Flake
Characteristics Scraper | Scraper Core Utilised Flake
Termination

Hinge 1 1
Indeterminate 2 1 2
Step

Flake Edge Angle*

N/A

<15 1 2 1
15-30 1 1
30-45 1
> 45

Platform Attributes

N/A

Natural

Flaked 2 2 3
Brealage

Compeéte 2 2 3
Material

Silcrete 1 1
Chert 1 2 2
Oolitic Chert

Quartite

Debitage silcrete 70; chert 10:Flake edge angle

Table 9: Summary of relevant artefact attributes for SiteFot 5.

-76-



Site 5z Sample Plot6

Figure 29: Site 5- Sample Plots

Site 5 : Plob Typology (total artefacts; 60)
Hammer Burren Thumbnail | Flake | Bipolar | Pirri
Descriptive Characteristics | Core | Stone Block | Engraver| Scraper| Scraper Core | Flake Point
Termination
Feather 3
Hinge 1 19 3 4
Indeterminate 7 2 1 5 3 8 4
Flake Edge Angle
N/A 7 2 1 3
<15 1 10 3 2 1
15-30 5 2 2 2
30-45 6 1 2
> 45 10
Platform Attributes
N/A 1
Natural 3 1 3 3 1 2
Flaked 3 1 21 4 9 3 1
Breakage
Compeéte 6 2 1 1 22 5 12 4 3
Material
Silcrete 6 2 1 1 18 3 8 2 2
Chert 6 3 4 2 1

Debitage silcrete 296; chert 3GFlake edge angle

Table 10: Summary of relevant artefact attributes for SitePot 6.
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Figure 30: Site5 - Sample Plot6 with examples of artefactsbottom left, hand chopper andbottom right,
points.

Site Seven DSDz AAR Registered Site6235-4968

Site 7 with sample plots 6, 7 and 8 (Figures 20, 21, 31, 32, 33 and 34 and Tables 4, 11, 12 and 13)
extends over 3 ha. The site is located in a dune and lunette system in a valley on the SE edge of

the lagoon surrounded to the NE, E and SE by the Arcoorlatpau, a silcrete plain. The site also

has a large lagoon that would have filled with episodic rainfall. This site was reported by Ron

Hewitt in 1968 and recorded by Darren Hincks in 1978 and registered in 2000. The site has

AAAT AAOCACEARAKEAOAAIOEORIBOAABIOXxAAT NOAOOEAO 11 OE,
campsites, presumably to the east where there are permanent water supplies. Hewitt (1968)

and Hincks (1978) described the assemblage as including grinders, anvils, hammer stones, pirri

Dl ET O&l AEAOC® AOO Al 0 AAOAOEAAA OO1T OOOAT 8 AOT AAZ

used in tool production.Artefact density (all artefacts including debitage), averages 29%er sq.
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m. for plots on this site (average of all plotsp the highest for all sampéd sites. The field work

for this project also identified eroded blocks that were clearly used for grinding of lithic

i AOAOEAT DI OOEAIT U A£ O OEA OEAOPATEIC 1T &£ PIET 008
were found on this site (Figure 32). Theiéld work also located a silcrete quarry on the site and

a chert quarry on the southern edge of the site. This site exhibited the largest number of points,
particularly pirri points, with the highest level of breakage of points (Figures 32, 33 and 34 and

Tables 11, 12, 13 and 17, 18 and 19) and also the greatest diversity of raw material used,

particularly, silcrete and quartzite.
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Legend

=  Site 7 - sample plot locations within site.

Site extent (boundary)

Figure 31:Site 7 (Landsystem 4} with sample plot locations. The insert displays the actual surveyed site
boundaries.
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Site 7- Plot 7 (DSDz AAR Registered Ste 6235-4968)

Site 7 : Plof7

Descriptive Characteristics

Typology

(total

artefacts ¢ 41)

Core

Grind
Stone

Thumbnail

Scraper| Scraper

Flake
Core

Utilized Flake

Bipolar
Flake

Pirri
Point

Termination

Feather

Hinge

Indeterminate

Step

Hake Edge Angle*

N/A

<15

1530

N

30-45

> 45

Platform Attributes

N/A

Natural

Flaked

Abrackd

Brealage

Compete

Proxmal

Medial

Distal

Longtitudinal

Material
Silcrete

Chert

[

Quartite

Retoucled

Debitage silcrete73; quartzite6; chert15. *Flake edge angle

Table 11: Summary of relevant artefact attributes for SitePot 7.
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Figure 32: Site 7 Plot7 abovewith examples of artefacts grindstone (left), points and pirri points (right) .

Site 7- Plot 8
Site 7 : Plo8
Typology (total artefacts 90)
Hand Thumbnail | Flake Utilised
Descriptive Characteristics | Core | Chopper | Scraper| Scraper Core Flake Point | Pirri Point
Termination
Feather 12 1
Hinge 6 1
Indeterminate 3 2 15 5 29 16
Flake Edge Angle*
N/A 3 27 2
<15 6 5 1 10 1
15-30 13 5 6
30-45 1 2 1 6
> 45 1
Platform Attributes
N/A 5
Natural 2 1 4 6 4 8 1
Flaked 1 1 17 5 18 13 4
Abrackd
Breakage
Compete 3 2 21 4 25 16 6 1
Prodmal
Medial 1 2
Distal 6
Longtiudinal
Material
Silcrete 3 2 7 11 3 1
Chert 14 4 15 12 11 2
Qolitic Chert
Quartite 1
Retouch 1

Debitage silcrete 375; quartzite 0; chert ®lake edge angle
Table 12: Summary of relevant artefact attributes for SitePot 8.
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Figure 33: Site 7- Plot 8 (top) with examples of artefactsbelow, core leftand scraper right.

Site 7- Plot 9

ARCHAEOLOGY
FLINDERS UNIVERSITY

ARCHAEOLOGY
FLINDERS UNIVERSITY

Site 7 : Plo®

Typology

(total artefacts¢ 28)

Descriptive Characteristics

Hand
Chopper

Scraper

Thumbnail
Scraper

Flake
Core

Utilised
Flake

Point

Pirri Point

Backed
Microlith

Termination

Feather

Hinge

Indeterminate

Hake Edge Angle*

N/A

<15

1530

30-45

> 45

Platfiorm Attributes

N/A

Natural

Flaked

Abrackd

-83-




Brealage

Compeéte 1 3 3 9 1 3

Proxmal 4

Medial

Distal 2 1 1
Longtitudinal

Material 4 1

Silcrete 1 1 1 3

Chert 1 2 4 3 1 1
Qolitic Chert

Quartite 1 1 3

Debitage silcrete 70; quartzite 5; chert 25.

Table 13: Summary of relevant artefact attributes for SitePiot 9.

ARCHAEOLOGY
FLINDERS UNIVERSITY

Figure 34: Site 7 Plot9 with examples of artefactshand chopperabove left andpoints aboveright.
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Summary of results

Landsystems

All six newly discovered sites were located in the sand dune and lunette landsystdandsystem
four (Figure 19). The three sites where plots were established for the sampling of
archaeological material were located in deflated dune systems (Figure 21). Those site
complexeswere between 2 and 5.5 hectares. This is consistent with the outcomes of work by
Hughes et al. (2011) at Olympic Dam to the east of Island Lagoon in a similar environmental
setting. Hugheset al.(2011) found that Quaternary Aeolian sanddunes, swales and pans and
Cainozoic or Tertiary silicified or sandy deposits were where the greatest number of sitegere

located. The Tertiary silicified deposits also provided access to silcrete for tool making.

Compaisonof data within sites (between sample plots)d between sites.

Site 1z plot comparison/artefact analysis

Site 1 plots exhibit a suite of artefacts that include cores, hammerstones, handchoppers,

grindstones, scrapers, thumbnail scrapers, flake cores, utilised flakes, bipolar flakes, points and

pirri points. Blocks were not evident possibly having beenreduced 1 | b1 AOAT U8 4EA OAI
PAOAAT OACA AAOAS j4AAI A puq A O OEEO OEOA ET AEAAZ
scrapers, thumbnail scrapers, utilized flakes and pirri points occur at more than 5% of total

artefacts with scrapers, thumbnail scrapersutilised flakes and pirri points the most common

occurring at more than 10% of the total in all plots (Table 18% particularly in plots 2 and 3.

Hammerstones, handchoppers and grindstones were not found in plot 2 but as this plot was

closest to the staibn access track it is likely that those larger artefacts have been souvenired by

station workers.
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Site 5z plot comparison/artefact analysis

Site 5 plots exhibit artefact assemblages that include; cores, scrapers, thumbnail scrapers, and
utilised flakes. Handchoppers, grindstones, blocks, burrin engravers, points and pirri points are
almost nortexistent in plots at this site. Hammerstones occur in very low numbers in plot 6. The
Al 1 PIT 6 DPAOAAI OACA AAOAS | 4chds]hdndopap@ers,El O OEE O
scrapers, thumbnail scrapers, flake cores, bipolar flakes and pirri points occur at more than 5%

of total artefacts with cores, handchoppers, scrapers, thumbnail scrapers, flake cores, and

utilised flakes the most common occurring at rare than 10% of the total in all plots (Table 18).

Site 7 plots
Site 7z plot comparison/artefact analysis

Site 7 plots exhibit artefact assemblages that include; cores, hammer stones, handchoppers,

grindstones, scrapers, thumbnail scrapers, utilised fles, points and pirri points. Handchoppers,
grindstones, blocks, burrin engravers, points and pirri points are in low numbers in plots at this

OEOA8 4EA OAI1l P11 0O PAOAAT OACA AAOAécrapesAAT A puy(Q
thumbnail scrapers, flaked cores, utilised flakes and points occur at more than 5% of total

artefacts with cores, scrapers, thumbnail scrapers, flake cores, utilised flakes and points the

most common occurring at more than 10% of the total in all plots (Table 18). A beed blade

was recorded in Plot 9 on this site.
Other surveyand site/plot analysis outcomes

Stone arrangements

This work also discovered archaeological evidence for occupation of this region other than

workshop sites. As indicated earlier six sites were &htified however only three sites were
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surveyed and sampled. Site threenpt sampled) included ceremonial stone arrangements on the

margins of an adjacent canegrass swamp (Figure 36).

Point size

Point and pirri point (point) size for all plots was recorded as this factor might be significant in
determining whether artefact assemblages reflect the characteristics of the Australian small tool
culture. Table 19 provides a summary of point sizes forlsites and plots. Sites 1 and 5 had very
low numbers ofdiscardedpoints with all plots within Site 7 consistently exhibiting the greatest
number of points. The point size categories 3@0mm and 4050mm contained the greatest
number of points where theyoccurred in all plots with Site 7 plots also having points greater
than 50mm. Points were generally produced from silcrete and chert raw material however a

few points found in plots on Site 7 were also made from quartzite.

Breakage

Breakage of scrapersfad points was also recorded as a possible measure of the level of site
activity/visitation. Point and scraper samples from plots within Sites 1 and 5 exhibited a nil to
zero level of breakage. Plots 7, 8, and 9 within Site 7, exhibited a very high levdbiafakage

suggesting a high level of visitation/impact on this site.

Table 14, below,summarisesdata recorded in the fieldrelating to artefactsand Tables 15, 16,
17 and 18provides comparative information for each of the three sample plots withirsample
plots at Sites 1, 5 and 7A summary and discussion of the results follows the presentation of this

data.
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Figure 369, %@ A1 D1 A Gboveseft gl taGefrEss Qvampsbove right.

Figure 37: Raw material- silcrete.
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Artefact Type
Core |Hammer |Grindstone |[Hand Buren Scraper Thumbnail |Flake |Utilise |Point Pir_ri To_tal silcrhete To_tal cher_t To_tal quartz ite

Site & Plot Stone Chopper |Engraver Scraper Core |d Flake Point |(with debitage) |(with debitage) |(with debitage)
Site 1 P1 |4 2 1 1 4 2 1 7 1 4** 383 83

P2 |1 1 6 3 4 1 86 18 2

P3 |2 1 1 2 1 6 3 4 1** 56 21
Total 7 1 3 3 3 16 8 1 15 2 Sx* 525 122 2
Average 2.33 |0.33 1.00 1.00 1.00 5.33 2.66 1.00 ([5.00 0.66 [1.66 |175.00 40.67 0.66
Av/sg m 21 4.88 0.08
Site 5 P4 |6 2 5 3 3 9 100 11

P5 2 2 3 72 15

P6 |7 2 1 23 7 12 3** 339 47
Total 13 2 2 1 30 12 15 12 Cidd 511 73
Average 4.33 [0.67 0.67 0.33 10.00 4.00 5.00 |4.00 1.0 170.33 24.33
Av/sg m 20.44 2.92 0
Site 7 P7 |5 2 9 8 8 2 [ 102 22 9

P8 |3 2 22 4 26 17 12 1** 402 58 1
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P9 1 3 3 9 1 9 1** 81 37 10
Total 8 2 3 34 15 41 20 21 8 585 117 20
Average 2.67 0.67 1.00 11.33 5.00 13.67 |6.67 7.00 |2.67 |195.00 39.00 6.66
Av/sq m 23.40 4.68 0.80
**Retouched artefact
Table 14 Summary ofall relevant site and plot data
Site & Plot Artefact Type
Core |Hammer |[Grindstone |Hand Buren Scraper Thumbnail [Flake |Utilised |Point [Pirri |Total silcr ete Total chert Total qua rtzite
Stone Chopper |Engraver Scraper Core [Flake Point |(with debitage) |(with debitage) [(with debitage)
Site 1 P1 |4 2 1 1 4 2 1 7 1 4x* 383 83
P2 |1 1 6 3 4 1 86 18 2
P3 |2 1 1 2 1 6 3 4 1** 56 21
Total 7 1 4 2 2 13 11 1 13 2 4 525 122 2
Average 2.33 |0.33 1.33 1.0 0.66 4.33 5.33 0.33 |[5.0 0.66 (1.66 [175.00 40.67 0.66
Av/sq m 21 4.88 0.08
** Retouch.

Table 15 Summary of plot datafor Site 1.
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Artefact Type
Core |Hammer |Grindstone |[Hand Buren Scraper Thumbnail |Flake |Utilised |Point [Pirri |Total silcr ete Total chert Total quartzite
. Stone Chopper |Engraver Scraper Core |Flake Point |(with debitage) |(with debitage) [(with debitage)
Site & Plot
Site 5 P4 |6 2 5 3 3 9 100 11
P5 2 2 3 72 15
P6 |7 2 1 23 7 12 3** 339 47
Total 13 2 2 1 30 12 15 12 3 511 73
Average 4.33 [0.67 0.67 0.33 10.00 4.00 5.00 [4.00 1.00 |170.33 24.33
Av/sg m 20.44 2.92 0
** Retouch.

Table 16: Summary ofplot data for Site 5.
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Artefact Type
Core |Hammer |Grindstone [Hand Buren Scraper Thumbnail |Flake |Utilised |Point [Pirri |Total silcr ete Total chert Total quartzite
. Stone Chopper |Engraver Scraper Core |Flake Point |(with debitage) |(with debitage) [(with debitage)
Site & Plot
Site 7 P7 |5 2 9 8 8 2 5** 102 22 9
P8 |3 2 22 4 26 17 12 1** 402 58 1
P9 1 3 3 9 1 9 1** 81 37 10
Total 8 2 3 34 15 41 20 21 8 585 117 20
Average 2.67 0.67 1.00 11.33 5.00 13.6 |6.67 7.00 |(2.67 |195.00 39.00 6.66
Av/sg m 23.40 4.68 0.80
** Retouch.

Table 17: Summary ofplot datafor Site 7.
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Artefact Type
Plot number | Core | Hammer | Hand Grind | Block Burren Scraper | Thumbnail | Flake | Utilised | Bipolar | Point | Pirri Backed
(total artefact) stone chopper | stone engraver scraper core | flake flake point blade
1 (total 29) 4 1 1 2 1 5 1 1 8 1 4
% of total 13.79 | 3.45 3.45 6.90 3.45 17.24 3.45 3.45 27.59 3.45 13.69
2 (total 17) 1 1 7 3 4 1
% of total 5.88 5.88 41.18 17.65 23.53 5.88
3 (total 22) 2 1 2 1 1 1 6 3 4 1
% of total 9.09 4.56 9.09 4.56 4.56 4.56 27.27 13.64 18.18 4.56
% totalg all 10.29 3.92 5.88 5.88 4.56 4.41 26.47 10.29 3.45 23.53 4.35 9.80
plots
4 (total 29) 6 2 5 3 3 9 1
% of total 20.69 6.90 17.24 10.34 10.34 | 31.03 3.45
5 (total 7) 2 2 3
% of total 28.57 28.57 42.86
6 (total 60) 7 2 1 1 23 7 12 4 3
% of total 11.67 | 3.33 6.90 1.67 1.67 38.33 11.67 20.00 6.67 5.00
% totalc all 1461 | 3.33 6.90 1.67 1.67 31.25 12.50 16.85 | 33.33 5.62 5.00
plots
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7 (total 41) 5 2 9 8 8 2 2 5

% of total 12.20 4.88 21.95 19.51 19.51 4.88 4.88 12.20

8 (total 90) 3 2 21 5 29 17 12 1

% of total 3.33 2.22 23.33 5.56 32.22 18.89 13.33 1.11

9 (total 28) 1 3 3 9 1 9 1 1

% of total 3.57 10.71 10.71 32.14 3.57 32.14 3.57 3.57
% totalc all 9.43 3.33 2.54 4.88 20.75 10.06 28.93 12.58 4.88 17.80 4.40 3.57
plots

Table 18: Comparative simmary of the level of occurrence by percentageof all artefacts across all sites and plots.
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Point Length

Ste & Plot
20 2 30 mm 30 240 mm 40 - 50 mm >50
Site 1 P1 |Point 1
Pirri point 1 2
P2 |Point 1
Pirri point
P3 |Point
Pirri point
Sub-total 2 3
Site 5 P4 |Point
Pirri point
P5 |Point
Pirri point
P6 |Point
Pirri point 2
Sub-total 2 0
Site 7 P7 |Point
Pirri point 1 4
P8 |Point 6 2
Pirri point
P9 [Point 3 3
Pirri point
Sub-total 11 13
TOTAL 15 16

Table 19: Point size dataz all sites and plots.
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Breakage (Ratio of unbroken to broken)

Plot P1 P2 P3 P4 P5 P6 P7 P8 P9
Points 5/0 1/0 1/0 - - 3/0 2/3 7/6 3/7
Scrapers | 5/0 10/0 9/0 8/0 4/0 3/0 17/0 24/1 6/0

Table 20: Breakageg ratio of unbroken to broken points and scrapers

Summary

All sites werelocated in the lunette/ dune systems, landsystem 4 and the sampled sites were in
deflated dunes.The sampled sites included assemblages that broadly included cores,
hammerstones, handchoppers, grindstones, flakes, utilised flakes, scrapers, thumbnail scrapers,
points and pirri points. There was variation in assemblage composition within sitefbetween
plots) and also between sitesSite one plots contained cores, handchoppers, grindstones,
scrapers, thumbnail scrapers, utilised flakes and pirri points with scrapers, thumbnail scrapers,
utilised flakes and pirri points at greater than 10% of total arteficts with no hammer stones,

EAT AAET PPAOO 1O COETAOOITAO ET DPIT O Oxi xEEAE
to the area. Site five had artefacts that included handchoppers, grindstones, burrin engravers,
points and pirri points but they were almost nonrrexistent in plot 6. Cores, handchoppers,
scrapers, thumbnail scrapers, flaked cores and utilised flakes at greater than 10% of total
artefacts.Site 7 plots included cores, hammerstones, handchoppers, grindstones, scrapers,
thumbnail scrapers,utilised flakes,points and pirri points with handchoppers, grindstones,

burren engravers, points and pirri points in very low numbers. In Plot 7 cores, scrapers,

thumbnail scrapers, flake cores, utilised flakes and points at great than 10% of total arteta.

Site 7 exhibited the greatest number of points and diversity of materials used that included

guartzite presumably because chert and quartz quarries were located near the site. All arterfact
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assemblages exhibited characteristics of tools of the Austian small tool tradition from the

Late Holocene periodGiven the amount of activity at all sites and the relatively low level of
discard of utilised or broken tools it is suggested that all sites were manufacture sites or
workshop floors. Point and scrager breakage were almost norexistent on sites one and five but
high on site 7 suggesting a higher rate of visitation perhaps through site vandalism or robbery

in more recent times.As the site is the closest to the Arcoona Plateau which had peanent

water it is likely that this site was visited more often bymixed groupsof people andmay have
beena longer term campsite A ceremonial stone arrangemenivas discoveredon site three, a

site that was not sampled, suggestg that some of thethe siteswere visited by groups of men

The fact that all sites are associated with gilgais and cane grass swamps suggests that visitation

was seasonal or periodical when water was availablieom those sources
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Chapter 7: Discussion

This chapter presents adiscusgon of the results of the field work in the context of he objectives
for the thesis This investigation included the mapping of land systems (ecologgeologyand
landscape feature} and the survey, sampling and analysis of selected sites to attemptgmvide
answersto the research questions The process has also involveigivestigation and comparison
with other work in the desert regions including work by Cane (1984)Hiscock and idghes
(1982), Hiscock (1988a),Hughes et al. (2011),Lampert and Hughes (1987 1988), Walshe

(2005, 2012, Walshe et al(2001) and Hayward (2012).

Caneinvestigated an area in the Western Desert between the Great Sandy Desert and the
Tanami Desert neatthe Stansmore Rangand Balgo This studyinvestigated the environment
and local historyand culture of theAboriginal people, their social organisation, seasonal
behaviour, site occupationand resource use and the type anfilinctional use of stone tools.n a
cultural context the Traditional Gugadja/Pintubi people of the Western Desert faced similar
environmental conditions during a similar period in the mid to late Holocene as did the
ancestors of theKokatha. Although theclimate and rainfall of the Balgoarea is seasonal during
November to April as opposed to norseasonal in the Island Lagoon region and the mean
rainfall is higher, approximately 350mm as opposed to 180mm, both groups lived in similar
natural environments to Island Lagoonand faced the majr challenge of surviving in a
landscape with limited water resourcesBoth communities practise the cultural traditions of the
Western Desert cultural blocCanes (1984)workwork was abletol ET E AOAEAAT 1 1T CEAAI
open sitesof a particular typology,which were spatially and temporallyseparated,with specific

seasonal activity.

In his work Cane (1984) also confirms the views of Bowler (1976) and Gould (1971a) that there
have been no major changes in theubsistence economy (hunting and gatheringr foraging)

western desertspost-Pleistocene into the Holocene anébr the last5,000 years. Bowler (1976)
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reeOO0 O1 A OAOI Oedid & perfod df ver ittd Aufutalchabge, duringhis

period in the Australian deserts. This contentions supported by the fact that Aboriginal people
interviewed by Cane recognised the types of artefacts they examined from the open sites visited
Similar distinctiv e artefactsto thoserecorded by Cane in 1984, and identified by Traditional
people working with Cane, such as pointdjave been dated in othestratified sites as being as

old as5,000 BP(Gould 1991), Hughes and Lampert 1988), Smith (2006, Veth (1998)06) and

Walshe et al. (2001).

Canes (1984) work provided animportant , reasonablycontemporary insight into how artefact
assemblages in sites in the western deserts might be interpreted to help understand the

character of archaeological site in similar landscapes The work also provided an insight into
the way Aboriginal peoplemight have occupied the area and utilised the natal resourcesof a

region such as Island Lagoan

Lampert and Hughes (1988Xiscovered the lunette on Hawker Lagoon, in the southern Flinders

Ranges, and determined that the lagoon was a Pleistocene site and possibbly OOA £AO0CA8 AOOET
LGM. HoweveKerryn Walshe (2005, 2012) and Walshe et al. (20012002) has also

investigated the Hawker Lagoorplaya lakesite, where the most recent archaeological material

from a hearth,has beendated at 550 BP, 1,500 BP and 1,238P.Many artefacts were also

recorded adjacent to the site includingscrapers, adzes, blades, points and coresth larger

tools such as hammerstones, horsehoof ces, knies, anvils and grindtones.The tools were

flaked from quartzite and silcrete. This assemblage appearsn terms of many of the

components,to be similar to the assemblages found at Island Lagoon.

Hayward (2012) x | OEAA 11 OEA AT 1 AAPO 1T £ OEA O60OI 11 EEOS A,
decribed by Ron Hewitt(1976). This assemblage as located on the edge of the Arcoona Plateau

and near the NE sector of Island Lagoon. Hayward suggested that the European concept of the

GO 11 EEOE AO AAOAI T PAA AU "ET A OA jpwxxq AT A "id
context particularly in defining strategies for mobility and therefore risk reduction (Hayward
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2012). Hayward is of the view that theapplication| £ OE A cobd@ptds usEddd@scribe
lithic assemblages in Australia idimited. The lithic assemblages of the Island Lagooiitas, do
however, reflect the key features ofA O O1 lthke AuSt@lan skhall tool tradition, as described

earlier.

Landsystems and the location of sites

All six new sites locatedat Yalymboo Dam and Manharinga Wedluring this project, as well as
the previously recorded and registered siteat Wirrappa, were located in thedeflated dune and
lunette systems Landsystem 4, IBRAGAW 3 (Figures10, 11, 12, 19 and 20 and Tables 2, 3 and
4), supporting Mulgaor Native Pinewoodland. It is propased here that these systems were only
establishedin the late Holocene at eound 2,000 BPafter the extreme climatic variations
resulting from the effect of EI Ning(Figures 19 and 20) This system has remainedelatively
unchanged for the pas2,000 yearsinto the late HoloceneThis is a hypothess that requires

testing through future research in the area.

The siteswere all adjacent to the older drainage systems of the lagoon, silcrete plains and
silcrete outcrops that formed during thelate Pleistocene. Sites have been exposedthe SW
sectors of tho® dune and lunettesystemsby the activity of prevailing winds. This process is
assisted bythe destabilisation of the more recentHolocene dunesas a result of the removal of
native vegetationpossibly exacerbatedoy the activity of feral rabbits which were introduced
into Australia in 1859. Rabbits had spread across Australia and in@outh Australia by 1886
and into the Island Lagoon areaoon afterand were almost wiped out by the Myxomatosi virus

ET OEA pwumndOs8

The pastoral industry commenced in the Island Lagoon region during this period and rabbits,
domestic stock and native marsupials have competed for resources from thime onwards.
This total grazing pressure has had considerable environmental impact adusedland

degradation, including the periodic removal of native vegetation exposing the dunes and
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lunettes to erosion and causing the surface deflation which has exposAboriginal sites in the
region (Figure 35).The impact of total grazing pressure has been exacerbated during major
drought periods in Australia from 189571903, 193%45 and 195868 (Bureau of Meteorology
2016). It is likely that the exposure of sites in ths area started following the rabbit introduction

into this areawhich wasimmediately followed by the drought of 1895 z 1903.

Figure 38: Evidence of rabbit impact- Site 5, Plot 1.

The sand dune and lunette systems clearly providieexcellent campsites with timber resources
for shelters and wooden tool manufacture while the silcrete plains immediately adjacent to the
dunes and lunettes in this area offer relatively high quality silcrete for tool manufacture. These
areas also supporia range ofAcacia sppwhich might have provided seed for grinding. All
campsites were adjacent small canegrass swamps or gilgais that hold water for several weeks
following episodic rainfall. This is significant as rainfall in this region is low (mean anral

rainfall less than 185mm) and nonrseasonaj usually with some precipitation (14mm to 20mm)

every month.

One of the six sites contained stone arrangemenn the edges of a gilgas evidence omore
extensive or regular occupation that includedceremonial activity (Figure 35). Bob Starkey Bob
Starkeypers. comm.2013) has suggested that the circular stone arrangementsave particular

ceremonial significance for Kokatha memnd believes that this area was possibly visited by
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groups of men on a periodi®r seasonal basis to manufacture tools and to hunt and conduct

specific rites at some of the sites

General omparison of sites- Artefact assemblage analysis

Composition of assemblages

Site 1 and Site 7 plots exhibitethe broadestdiversity of artefact types that generally included
cores, hammerstones, handchoppers, grindstones, scrapers, thumbnail scrapers, flake cores,
utilised flakes, bipolar flakes, points and pirri pointsalthough, Site 7 had much lower numbers

of cores, hammerstones, handchoppeisnd grindstones. Site 7 generally had a much higher
percentage of points and pirri points in comparison to Site 1 and particularly in comparison to
Site 5 where points and pirri points were in very low numbersSite 5 plots exhibit artefact
assemblages thainclude; cores, scrapers, thumbnail scrapers, and utilised flakésgh

percentage but a very low percentage of the larger artefact types such as cores, hammerstones,

handchoppers and grindstones4 EA T 11 U OAAAEAA Al AAAie7.eile® OAAT OA

OEA PAOGAEOU 1T £ OAAAEAA Al AAAOGE AAOI 0O Ai1l 3EOAO

mis-identified.

With regard to Site 1, Plot two varied significantly in artefact variety and density from the other

plots, particularly hammer stones, hand choppersnd grind stones. This was possibly due to the

fact that Plot 2 was closest to the station access road and long established infrastructure and

i AU EAOA AAAT OPEAEAA 1 OAO6 AUvValQdsigénedlly xT OEAOOS
exhibited lower numbers ofthe larger artefacts such as hammer stones, hand choppers, grind

stones and blocks but a higher number of scrapers, flakes cores and utilised flakes by

comparison with Site 1 plotsPlots within Site 7 had thegreatest variety of artefacts and the

greatest densities of artefacts, particularly scrapers and poindespite both Hewitt (1968) and

(ETAEO jpwxwq AiiiAl OEI C OEAO OEEO OEOA EAA AAAID

residents of Woomera The most canmon point size (length) wasbetween20mm to 50mm,
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once againtypical of the mid to late Holocene Australian small tool traditionHammer stones all

exhibited intense pitting or heavy usevear (Figure 26).

There was no consistent evidence of retouch on grof the tools with the exception of pirri
points and perhaps scraperswhere evidence of retouch wasconclusive A A A A O O fvork®A C A
could have occurredas part of manufacturing processPirri points, which were found in greater
numbers on Site 7appeared to beretouched on the ventral surfaceby pressure flaking, with the
AAIT El Edshape dbiheltypidadunifacial point subgrougFigures 32 and 34) Backed blades,
also a potential indicator of a specific adaptive culture of the mid to late Holocene, wernly
found in Plot 9 on Site ut as stated earlier this might have been a milentification . Silcrete
dominated as the preferred raw material, paticularly at Sites 1 and Showever silcrete was the
preferred material at Site 7 as well but this site had a significantly greater proportion of chert
and quarzite.The use of silcrete as the preferred raw material followed by quartziteusually for
hammerstones used for breaking down or flaking coress consistent with the outcomes of work
by others at Olympic Dam to the east of Island Lagoon (Hughetsal.2011, Hughes et al. 1973).
Site 7 included both silcrete and chert quarries buthere was no evidnce of quarrying onSites
1 and 5where tools were obviously made using silcrete blocktaken from the adjacent silcrete
rise. Breakage of pointsand pirri points was very evident at Site 7 (Table 19) but there wagery
little evidence of breakage a&ny of the other sites. Scraper breakage (Table 19) wawt evident
at any site.Therewas no evidence of hearths or burials at any of the sites thatould suggest
longer term occupationand perhaps provide an opportunity for dating Heat retainer hearths
are uncommonin this region and this suggests short term visitation by small bands anobile
groups ofmen rather than longterm camps As indicated earlier,there is evidence of

ceremonial activity, a stone arrangementat site three, a site that wasot sampled (Figure 35).

Site 1 (Yalymboo Dam) has had a significant amount of infrastructure developed virtually at the

centre of the site and Site 5 (Manharinga Well) does have some evidence of construction related
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activity (timber cutting) and it is likely that this activity has had an impact on the integrity of the

sites particularly with respect to Site 1.

ARCHAEOLOGY
FLINDERS UNIVERSITY

Figure 39: Artefactsmanufactured from the three commonly used raw materials, silcrete (left), chert
(centre) and quartzte (right).

ARCHAEOLOGY
FLINDERS UNIVERSITY
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o |

Figure 40: Yalymboo grinder (left) and Wirrappa grinder (right).

As discussed earlier forager mobility and populations increased in the western deserts during

the mid to late Holocene, M.A. Smith (1993, 2005) and Veth (1996, 2006), as did seed and bone
grinding. This is assumed to be a response to the climate variabjliof this period. The

Puntjutjarpa example indicates occupation at that site for a few periods in the early Holocene

but abandonment from 4,500 BP to around 1,000 BP (Gould 1991). It seems that the response of
western desert people to a harsher climate andnpredictable rainfall was to abandon high risk
areas. The period for 5,000 BP to 2,000 BP was a high risk period in the arid Island Lagoon
region with the attendant variable climate, severe droughts at the end of fluvial activity and the

onset of ENSO with a lot dhate dune building activity.
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All surveyed and sampled sites consistently provided evidence of assemblages that reflect the
small tool aulture of the mid to late Holocene. This evidence included scrapers and points,
including those suitable for working wood or hafting to timber shafts. Point length range was
generally between 20mm and 60 mm. Pirri points were manufactured using pressurealing
indicative of late Holocene technology that is thought to have been adopted at around 2,000 BP
(Hiscock 2006. Backed blades, a potential indicator of risk a minimisation strategy of people
moving into unfamiliar landscapes with regular environmentalchange, were nogenerally

evident in any of the sampled plotsvith the exception of one artefact thapossibly exhibited
AEAOAAOAOEOOEAO 1 £ OAAAE hight diso gahgddt that sitd occOpatiod  w
and use occurred after 2,000 BRGrinders were present at different levels on all sites although
the usewear evident on those examined suggested that they were used for the grinding of
points or other lithic tools or for the grinding of ochre for ceremony Bob Starkey pers. comm,
2013) rather than seed grinding (Figure 40). This also supports the idea that the sites are post
2,000 BP when woodland probably replaced seed bearing grassland in this region and tools
were manufactured for hafting to timber.Site 5, which had high numbers afcrapers and points,

was in an area of Native Pine woodland, a softwood timber ideal for working into wooden

implements.

Heavily pitted silcrete and quartzite hammer stones were also relatively common on sites and

7 and it can be assumed that they werased in the flaking of cores and in the making of tools as
the pitting can only have been caused by stone on stone impa&tl sites, particularly Site 5,
contained significant numbers of discarded flake cores, utilized flakes and bipolar flakes and
discarded points, indicating the manufacture of tools on alkites. Discarded pointsare possibly
either the result of accidental loss given the sandy nature of the site environmentsr a surfeit

of manufacturewhere the toolmakers chosédo discard those poins that were not up to
standard. All sites should therefore be considered to be workshop floors and tool manufacturing

sites.
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Points were also used to determine the level of breakage as an attempt to assess the level of use
on sites. The level of breakagef@oints was almost negligible on all sites with the exception of
Site 7, where the ratio of broken to unbroken was very high. This would indicate that Site 7 was
either visited more often or more regularly or visited by greater numbers of people or the &

has been heavily impacted by site vandals from Woomera in more recent times.
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Chapter 8: Conclusions and future directions

This project set out to determine two things:

- whether the distribution and character of archaeological sites ithe landscape around
Island Lagoon tell us specifically about the way Aboriginal people occupied the area and

utilised the natural resources in the region; and

- to discover evidence for specific types of human economic activity, technology and
resource useor association with biogeographic events that link occupation and a

particular time period.

The processhasinvolved consultations with Kokatha, background research, a desktop study
and a search of the DSRPAAR Central Archive field surveys with Kokatharepresentatives,
recording of sites and analysis of selected site data. The outcomes include the discovery,
mapping and recording ofsix sites with a relatively detailedsampling andanalysis of three key
selectedsites. The survey protocol that was deviped and applied as part of this project
successfully located six new siteg\s indicated earlier, Kokatha have a protocal and policy
relating to the registration of their sites. Site records will be registered on the AAR Central

Archive when approved bythe Kokatharepresentatives at an appropriate forum

The outcomes of this researcland its success or otherwisemust be assessed within the context
of its limited scope and the attendant difficulties of working in this remote regionin particular,
limit ations on field time and dack of datable material at the sites recorded, and the lack of
previous research in this region more generallyplaced constraints onthe work. As such, the
results must be seen as beingf apreliminary nature and require further field research in

future. Despite that, a number of key points can be highlighted based on this work.

Firstly, the sites doexhibit characteristics of late Holocenemall tool tradition and therefore
provide an insight into the behaviour of Aboriginalpeople living in this region in the late
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Holocene.lt is likely that all sites were used by Kokatha ancestors to make tools from locally
available silcrete, including points for woodworking and haftingThis practice is thought to have
commenced in the La¢ Holocene, around 3,500 BR is likely that Kokatha travelled around the
bottom of the lagoon, from permanent camps on the Arcoona Plateau, to the area to the seuth
west of Island Lagoon, where they could access raw materials of high quality silcretéofe
expeditions probably occurred after episodic rainfall events when water was available in the
AAT ACOAOO OxAibBO AT A CEICAEGO8 ! Oi All 1001 AAO 1 ¢
1 and 5. The nearest known chert quarry is located on or adjewnt to Site 7 and it is likely that
this material was carried to the other sites either as raw material or as part of a toolkithe site
data provided evidence that Kokatha ancestors primarily tilised the Holocene agadune and
lunette landsystems to the SW of Island Lagoon away from tivamediate edge of the Lagoonin
those locationsthey would have beersheltered from northerly winds, had access to temporary
water resources in the claypans and canegrass swampsovided by episodic rainfall events.

Those siteswere alsoclose togood quality raw materials on the neighbouring silcrete plains.

This is supported byCands (1984) work linkingAOAEAAT 1 T CEAAT OAAAOQEOS EI
particular typology, which were spatidly and temporally separated, with specific seasonal

activity. Also work by Walshe at the Hawker Lagoon site (also a playa lake site) where many

artefacts recorded adjacent to the site were similar assemblages to the Island Lagoon site

(Walshe 2005). A heath at this site has beerdated at 1,233550 BP that is the late Holocene

and possibly provides a comparison with the Island Lagoon sitedlayward (2012) worked on

AT AOOAI Al Afedék thé Acodhi Plade@udescribed by Ron Hewitt (1976). Hayward
sSICCAOOAA OEAO OEA %0OOI PAAT AT T AAPO 1T £ OEA OOIT1E
(1953) has been misused in the Australian context particularly in defining strategies for

mobility and therefore risk reduction (Hayward 2012). The lithic assemblages bthe Island

ET

Qu

Lagoon sitesdo howeverreflect components of what might be referredtoad  OOT 1T 1 EEO

Australian small tooltradition, of the Late Holocene possibly from a period where specific
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strategies, such as seasonal mobility, werequired to avoid risky harsh environmental

conditions.

Thirdly, the Puntjutjarpa example indicates abandonment from 4,500 BP to arourig000 BP
(Gould 1991). This suggestthat the response of western desert people to a harsher climate and
unpredictable rainfall was to abandon high risk areas. The period for 5,000 BP to 2,000 BP was
a high risk period in the arid Island Lagoon region with the attendant variable climate, severe
droughts at the end of fluvial activity and the onset of ENSO with a lot otdedune building
activity . Comparison with the Puntjutjarpa work would suggest that Kokathaalso perhaps

became more active in the Island Lagooregion during the Late Holocendrom around 1,000 BP.

Finally, this project did not find any evidence of artefets indicative of late Pleistocene

occupation such as the presence of simple, large and robust tools, horsehoof cores and large
core scrapers. There is no evidence for whether the area was part of a corridor or refuge area
during the late Pleistocene and.GM or whether the region was abandoned during this period. It
is evident that the area between Island Lagoon and Lake Gairdner, the Mahanewo sand plain, is
the harshest landscape between the Arcoona Plateau/lsland Lagoon and the Gawler Ranges to
the south-west. | would suggest therefore, as a result of this work, that there has been very little
traditional movement of people across this barrier in the late Holocene until after the European
contact period.Advice from contemporary Kokatha representativess that expeditions to these
sites from the Arcoona Plateaumay have beerprimarily undertaken by men as part of a

ceremonial process.

Future directions

Overall, this research demonstrates the research potential of Island Lagoand the Arcoona
Plateauarea. Much nore research is required to confirm theassumptions | have made about the
occupation of the Yalymboo and Wirrappa sites. There are approximately 20 recorded sites to

the east of Island Lagoon on the Arcoona Plataeu. Those sites are very divensé many are
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known to be late Pleistocene and magrovide an opportunity for further detailed recording and
analysis and comparison with the Yalymboo sites to attempt tobtain a broader idea of when

and how Kokatha used this regiorr a refuge or corridor.
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Appendix 1

An example of a field data recording sheet with artefact recording fields

LITHIC ARTEFACT RECORDING SHEET

Site Number Plot Number Location (UTM) Recorder Name
Artefact Number Sheet Date
Typology
Tula slug Burin - engraver Flake rem. - angular Flake core Termin.  Feather
Tula - part reduced Scraper Point Core Hinged
Tula - semi discoidal Thumbnail Pirri point Hand chopper Plunge
Tula - asymetric Flake - bipolar Burrin Hammerstone Step
Tula - side trimmed Flake - utilised Blade/knife Grind stone Indeterm.
Tula - Blank Flake - other Backed microlith Block
Artefact dimension  Length Width Thickness Flake edge angle
Retouch Proximal Proximal/right lateral Proximal/rightlateral/distal
Left lateral Right lat/left lateral Prox./left lateral/distal/right lat.
Distal Distal/left lateral
Right lateral Proximal/ left lateral and distal
Proximal/left lateral Left lateral/distal/right lateral
Proximal/distal Right lateral/proximal/left lat.
Ret. type Scalar Platform attributes Natural Breakage Complete
Stepped Flaked Proximal
Invasive Abraded Medial
Serrated Dimension Distal
Notched Longitud.
Raw material Silcrete Quartzite Mudstone Jasper
Chert Quartz Rock chrystal Porcellanite
Oolitic chert Sandstone Trans chalcedony Other
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