
CHAPTER 2 

ENVIRONMENT & ECOLOGY 

The defining characteristic of the Lake Carey district, Laverton region and most of inland Western 
Australia is the aridity. This has contributed to the evolution of Lake Carey and its distinctive 
landforms, as well as the vegetation, soils and fauna. How the aridity, with its dramatic cycles of 
drought and flood, influenced Aboriginal subsistence and settlement patterns is the subject of this 
thesis. In this chapter, I sketch the biophysical background. The origin of Lake Carey is outlined 
and past changes in climate and landforms are reconstructed. Current environmental conditions are 
also briefly described. Detailed descriptions of landforms, soils and vegetation are provided in 
Chapter 4, where a framework for classifying the environment into landscape units is described. 
This system will be applied to analysing the pattern of archaeological sites in subsequent chapters. 
But now it is time to consider salt lakes. 

Salt Lakes 

Salt lakes, or saline playas, are defined as those that contain water with more than 5000 ppm of 
dissolved solutes (Hardie et al. 1978:8; Shaw & Thomas 1991). This is the upper salinity limit of 
most freshwater aquatic organisms. Salt lakes form in closed or restricted drainage basins when 
evaporation exceeds inflow. The salt lakes of southeast Western Australia are typical of those 
formed in mid-latitude, mid-continental regions, far from ocean moisture (Hardie et al. 1978:9). Yet 
most of the salt in the system is derived from the minute amounts in rainwater which have been 
concentrated over eons, with a component from the weathering of bedrock. Inflow is mostly from 
ephemeral streams, which only flow occasionally with storm run-off. Groundwater seepage also 
recharges the water in the lake sediments. 

Salt lakes can be divided into two broad types: perennial, which are rare, and intermittent 
lakes, which are also described as ephemeral or episodic. Only intermittent lakes are found in 
Western Australia. These follow a predictable cycle of irregular filling and slow drying, with final 
desiccation and precipitation of dissolved salts on the lake surface. Flood events fill the lakes with 
run-off in a matter of days. The water is initially fresh but becomes increasingly brackish as salts in 
the muds on the lake surface enter solution. At Lake Carey, it can take many weeks for the salinity 
to reach that of seawater, depending on the volume of floodwater and rate of evaporation. Ongoing 
evaporation combined with the contribution of salts from the hyper-saline brine in the lake 
sediments finally results in hyper-saline water that slowly and completely dries out unless recharged 
by further flooding. 
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In the final stages of drying, soluble salts reach supersaturation and precipitation of 
particular salts begins. Early precipitates include carbonates and gypsum and these occur on the 
surface or within the surface sediments. After complete drying, these salts and minerals are subject 
to wind erosion, as are the sand and silt sediments introduced to the lake by the floodwaters. These 
aeolian sediments form the distinctive dunes on the lake margins and islands. 

Lake Carey 

Geological History 

Lake Carey is part of a chain of lakes within the Carey palaeodrainage. Others include Lake 
Minigwal, to the southeast, and Lakes Darlot and Way to the north. There are five palaeodrainages 
in southeast Western Australia that once ran southeast into the Eucla Basin and the Great Australian 
Bight (Figure 2.1 ). The area of these palaeodrainages is sometimes referred to as salinalands. 

The drainage systems were formed in pre-Jurassic times, while the continent was joined to 
present day Antarctica and had a tropical climate (Clarke 1994; Commander et a!. 1992). The 
process of peneplanation had flattened the landscape by the Jurassic period, producing extensive 
sand plains, laterite and the weathered bedrock that is typical of the region (Hallberg 1985:12). 
Eocene marine transgressions reduced the flowrates in the drainage systems. Increased 
sedimentation partially infilled the deep drainage valleys and the river systems slowly became 
inactive. Major freshwater lakes had developed by the Miocene but increasing aridity lead to 
increasing salinity in these internal drainage basins. By the early Pliocene, about 10 mya to 12 mya, 
the lakes were saline and intermittent. 

At the beginning of the Quaternary period, some 1.6 mya, the current climate regime was 
more or less established, although there has been significant fluctuation. In hyper-arid periods, and 
particularly during the successive glacial phases, the dry lakes became a source of gypsiferous and 
calcareous material which formed the kopi dunes on the lake shore and on the islands on the 
lakebed. The existing kopi dunes probably date to the previous glacial maximum, some 120,000 
BP, but could be older (Was son 1989; Callen 1995). Renewed deposition might have occurred 
during the last glacial maximum, from around 20,000 BP to 13,000 BP. 

In less arid phases, when the sub-surface brine inhibited deflation of the lakebed, the sand 
and silt fractions brought by floodwaters were eroded. These sediments were deposited as sand 
dunes, typically mantling the earlier kopi dunes, and also contributed to the sand plains behind the 
dunes. Many of the current sand dunes probably formed at the end of the Pleistocene, about 13,000 
BP to 10,000 BP, at the same time as the extensive dunefields found in arid and semi-arid Australia 
(Calhoun 1991:33; Wasson 1989:126). Some sand dunes possibly formed more recently, during the 
late Holocene dune-building phase about 3,000 BP to 2,000 BP (Callen 1995). This short phase of 
dune-building has been interpreted as partly anthropogenic, resulting from more intensive 
Aboriginal occupation and firing (Wasson 1989:132). 

While the palaeodrainages are no longer active, the lakes within them are slowly migrating 
westwards, partly from the erosion and deflation of the western margin and the resulting 
accumulation of material at the eastern and/or southern edge. This has resulted in markedly 
different shorelines and topography. The eastern margins are largely flanked by longitudinal dunes 
of aeolian sediments; mostly gypsiferous and sandy material from the lakebed. Although low, these 
are often prominent as the surrounding areas are flat and low-lying. In contrast, the western margins 
often grade into hills or rocky plains, with few aeolian dunes. These differences are described in 
more detail in Chapter 4. 
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Figure 2.1: Lake Carey palaeodrainage 
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Climate History 

To understand the world in which Aborigines operated, it is important to consider the major 
climatic changes that have shaped the ecology and the landscape, and consequently the potential for 
Aboriginal activity and occupation. These changes have been less dramatic for the Laverton region 
than for areas close to the coast. 

Our knowledge of the regional climatic and environmental fluctuations in Western Australia 
is very limited, however, and has to be largely and tentatively extrapolated from studies in the 
eastern half of the continent (e.g. Colhoun 1991; Wasson & Donnelly 1991). Colhoun proposed a 
four stage climatic framework for the period of human habitation of Australia. I have modified his 
fratnework slightly to take into account the different history of southern Western Australia, as 
follows: 

Interstadial {prior to 25,000 BP) 
During the interstadial phase, the climate was cooler and relatively moist. Prior to 30,000 BP, 
extensive shallow freshwater lakes in eastern Australia, including the Willandra lakes in NSW, 
might have been matched by more lake-full episodes in the Western Australian salt lakes. 

Last Glacial Maximum (25,000 BP to 15,000 BP) 
Sea levels fell considerably during this phase. The northwestern coast of Australia advanced several 
hundred kilometres into the retreating Timor Sea. The arid and semi -arid zones were greatly 
expanded and current woodland zones, including the extensive mulga woodlands typical of the 
Laverton region, probably were shrub land. 

The sub-tropical high pressure system that dominates the present Australian climate was 
probably stronger and more stable. Consequently, if the northern monsoon was still operating, it 
would have been much weaker. With a weaker monsoon, lower sea temperatures and a probable 
cessation of cyclones off the northern and northwestern coasts, there would have been less summer 
rainfall in the interior. 

Winter rainfall also decreased. The strong and persistent high pressure cell over the 
continent forced the westerly wind stream southward, where it was confined to a narrow belt south 
of the continent (Calhoun 1991:53,54). The southwesterly winds that bring winter rain to southern 
Australia had much less chance of penetrating inland. At the same time, winds were probably 
stronger. 

This combination of cold winter conditions, stronger wind speeds, markedly increasing 
evaporation and decreased precipitation led to extensive erosion and dune-building throughout the 
interior (Wasson 1989:131). In the southwest of the State, lunette dunes fringing Lake King and 
Lake Grace indicate a phase of low lake levels and dune building at 20,000 BP to 15,000 BP 
(Colhoun 1991:37). This would have been a time of kopi dune-building at Lake Carey, as the 
gypsiferous deposits from the lakebed dried completely and were deflated by northwesterly winds 
(Callen 1995:8). 

Late Glacial (15,000 BP to 10,000 BP) 
Conditions began to alter during the Late Glacial phase, as ocean levels and temperatures rose. 
Much of Australia was still affected by strong westerly and northwesterly wind systems, which only 
altered with the transition to the Holocene. The extensive dune-building continued for a time but 
ended during this phase, in part because of reduced winds and more vegetation (Colhoun 1991, 
Wasson 1989). 
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Holocene (10,000 BP to present) 
In the first half of this phase, there was increased summer rainfall as the northern monsoon once 
again reached northern Australia, bringing humid air and more frequent summer storms. Rising 
water in the warmer Timor and Arafura seas generated more cyclones, which sometimes penetrated 
into the arid interior as rain-bearing depressions. Increased summer precipitation was partly offset 
by wanner temperatures, which increased evaporation rates. The winters remained dry, with the 
high pressure system keeping winds confined to the far south of the continent. 

There was a slight fall in temperatures after the mid-Holocene and the influence of the 
northern monsoon lessened slightly. Summer rainfall probably was reduced, although cyclonic 
depressions continued to reach the interior. Possibly there was a short arid phase between 2,000 BP 
and 3,000 BP. In the late Holocene the high pressure system over the continent weakened and 
winter winds increasingly brought rains to southern Western Australia. The current pattern of 
essentially non-seasonal rainfall became established for the Laverton region. 

Lacustrine History 

Little is known of the recent lacustrine history of Western Australia but in line with the climatic 
differences it is likely to follow the same broad trends as the rest of the continent while diverging in 
the particular. 

In the southeast of Australia, a wetter phase came to a gradual close at -30,000 BP, when 
the Willandra Lakes ceased to overflow. A phase of lake contraction began, and while lake levels 
oscillated, the trend was for reduction in size, the deflation of exposed lakebed and development of 
fringing dunes. Further drops in the water tables lead to lakes in the Willandra Lakes system drying 
completely at -15,000 BP. Climatic amelioration after -10,000 BP lead to lakes filling irregularly, 
with a trend to a wetter phase and full lakes. This continued until -6,500 or 5,500 BP, after which 
lake levels fell to a low at -3,000 BP. There has been a slight rise over the last 2,000 years (Wasson 
& Donnelly 1991: 8). This generalized pattern is common to all of the lakes on the eastern side of 
the continent, though there is some variation in timings and degree. 

Lakes in South Australia have a broadly similar history for the Holocene period, although 
they did not experience declining lake levels at the mid-Holocene (Wasson & Donnelly 1991:35-
36). Lake Eyre became semi-permanent after -9,700 BP, reflecting the climatic amelioration, and 
remained so until -3,000 BP. Lake Frome shows high water levels between -6,000 BP and 4,000 
BP, and pollen confirms a vegetation cover reflecting summer rainfall. These data indicate that in 
the early and mid-Holocene, summer rainfall was greater than at present in the interior, associated 
with more cyclonic activity in northern Australia. 

Generalizing from these observations and the climatic reconstructions, Lake Carey and its 
sister lakes would have experienced a wetter phase prior to 30,000 BP. They would always have 
been intermittent but had more lake-full events because of less evaporation under the influence of a 
wetter and cooler climate. With increasing aridity after 30,000 BP, the lakes would have been 
almost always dry. This probably lasted until the onset of the Holocene, at which time the lakes 
would have experienced a period of frequent filling from summer storms and cyclonic rain events. 
This wetter phase would have lasted several millennia. From the mid-Holocene to the present there 
has been infrequent filling because of the reduced intensity of summer rains. This was partly offset 
by the increased winter rainfall after --2,000 BP. 

Under present conditions, floods that fill Lake Carey and recharge surface waters happen at 
least once a decade. On 18 occasions in the past 89 years at Laverton, half the average annual 
rainfall has been received in one month (see below). On most of these occasions, the rainfall will 
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have caused floods that partially or completely filled Lake Carey. Major floods, such as that 
associated with ex-cyclone Bobby in 1995, probably are limited to one or two events a century. 
This flood event filled all the salt lakes in southeast Western Australia and reactivated the 
palaeodrainages. Subsequently, standing water remained in Lake Carey for more than a year. 

If the climatic reconstructions are valid, then a similar frequency for complete and partial 
filling can be extrapolated back to at least the mid-Holocene. For the early Holocene, when there 
was increased summer rainfall and possibly more cyclones, it is likely that Lake Carey was filled 
every few years, on average, with major flood events every few decades. For the late Pleistocene, it 
is likely that lake-full events were rare. So it would seem that if salt lakes offered attractive 
resources for Aborigines when full, then the early to mid-Holocene was the optimum period for 
settlement of the lakes. Another suitable period has been in the late Holocene, as winter rainfall has 
increased and partially off-set the reduction in summer rainfall. The timing of Aboriginal settlement 
will be taken up in Chapter 5. 

Geology 

The geology of the region has been thoroughly studied because of the extensive mineralization 
(Hallberg 1985; Gower 1976). In addition to gold, there are significant deposits of nickel and minor 
an1ounts of other base metals. 

The Laverton region is underlain by the Yilgam Block, which consists of Archaean granites 
and gneisses interspersed with 'greenstone' sequences that sometimes host mineral deposits. The 
geology of the greenstones is complex and varies across the sequences but typically there are 
intermingled volcanic and extrusive suites, as well as sedimentary deposits (Hallberg 1985). Low 
hills and ridges of resistant heavily weathered (or laterized) rocks dot the plains and there is 
generally a moderately dense gibber. There are outcrops of siliceous rock types amongst the hills, 
including quartz, ironstone, silcrete and various silicified volcanic rocks. 

To the east of Lake Carey the greenstone sequences abut against basement 'granite'. This 
contact is expressed as lateritic breakaways rising 10 m or more amongst which are various 
outcrops of siliceous stone, including coarse-grained silcrete. A portion of this plateau was the 
easternmost point reached by explorers Windich and Forrest, who commented 'The country 
eastwards was almost level, with ... spinifex everywhere, but no prospect of water' (Forrest 
1875:54). 

The underlying geology is not always obvious in the Goldfields region because of the 
scarcity of outcrop and low relief but can be discerned in the overall topographical pattern, the soils 
and sometimes the vegetation. On the granite bedrock to the east of Laverton and Lake Carey, deep 
sandy soils are developed. As noted by Forrest (1875), there is a cover of spinifex plains with 
banksia and some low eucalyptus trees. In contrast, soils derived from the greenstone sequences to 
the west are more clay-rich and typically support a vegetation of mulga woodland with mixed 
shrubs and annual grasses. 
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Local 

There is virtually no outcrop on the eastern or northeastern margins of Lake Carey because of the 
accumulation of aeolian sediments and attendant westward migration of the lake (Figure 2.2). The 
only rocks found there, and on most of the islands, are either gastroliths from emus or humanly 
transported stone. This natural absence of stone meant Aborigines visiting these shores or the 
islands had to bring stone tools or stone for tools with them. The benefit for archaeologists is that 
stone artefacts are especially conspicuous and artefact scatter sites are easily identified. 

The nearest source of stone is generally less than a kilometre from the lake shore. This 
constitutes a sparse gibber of predominantly small quartz pebbles that covers the alluvial plains. 
With increasing distance from the shoreline the density of the gibber increases and pebbles of fine
grained silcrete and ironstone become numerous, although quartz is always dominant. The gibber is 
partly composed of pebbles transported by floodwaters and there are denser patches marking old 
watercourses. It is also partly derived from the basement rocks underlying the aeolian sands or the 
rare patches of outcrop; for example the low ironstone knoll and adjacent rocky rises close to 
Freshwater Swamp. 

Sources of high quality stone suitable for stone tool production, or knapping, are uncommon 
on the eastern side of the lake. Several utilized sources have been identified but these are generally 
more than 10 km from the lake. The two most significant sources are coarse-grained silcrete and 
grey chert. This chert source is the well documented "Mt Weld Quarry" (see Gould 1980; Davidson 
1988), which is at least 15 km from the northeastern shoreline and considerably further from other 
portions of the lake. The coarse-grained silcrete was quarried at several locations on the breakaways 
east of Wilga Hill, at least 12 km east of the lake. Minor stone sources include small quartz quarries 
in the vicinity of Wilga Hill and a small chalcedony quarry several kilometres north of there. 

This situation is in marked contrast to that of the western margins, where stone is generally 
abundant. Typically the lake margin includes some hills and areas of colluvial and alluvial plain 
which have a moderately dense gibber that always includes a prominent component of quartz. The 
proportions of other stone types depends on the local geology, and in the northwestern section of 
the lake the gibber is predominantly of mafic rock because the shore abuts mafic and ultramafic 
ridges or hills, including Pyke Hill and in the far north, Mt Margaret. While these rock types are not 
suitable for knapping, numerous patches of suitably siliceous stone exist amid the ultramafic hills 
and these were exploited for stone for tools. The material that was quarried was principally 
jasperoidallaterite and chalcedony but included quartz and silicified volcanic rocks. These outcrops 
have limited occurrence and size and do not contribute pebbles to the gibber, so stone had to be 
obtained directly from the outcrops. 

In the southwest, the basement geology includes far more sedimentary rock sequences, 
especially ironstone. Consequently, there is abundant gibber of ironstone and quartz as well as fine
grained siliceous and silcrete pebbles on the colluvial plains. This diverse gibber is especially dense 
in the drainage lines and floodplains beside the lake. 

The islands on the lake are predominantly composed of aeolian sediments devoid of stone. 
In this sense they resemble the eastern margin and any stone on these islands had to be transported 
there. However, several islands comprise aeolian deposits partly mantling mafic hills. These rocky 
hills are similar to the mafic ridges found on the northwestern lake margin. They have abundant 
outcrop and scree but generally it is unsuitable for knapping. 
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Figure 2.2: Spot Image of Lake Carey area 
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Climate 

Temperature 

The region's climate is classified as arid or semi-arid, depending on the definition and the author. It 
falls within the arid zone as defined by Mabbutt (1969; 1971) and within his shield desert 
classification (Figure 2.3). There is a wide yearly range in temperatures (Hall & Milewski 1994:9-
12). Summers are hot, with mean monthly temperatures for January ranging from a daytime 
maximum of 38°C to an overnight minimum of 22°C. Water for drinking is crucial at these times, 
both access to it and conservation of it, and dehydration is a constant problem. In winter, daytime 
temperatures are mild to warm. The mean monthly temperatures for July range from a daytime 
maximum of 18°C to an overnight minimum of 6°C (Hall & Milewski 1994:9). Frosts are 
occasionally experienced in some areas. 

Rainfall 

Rainfall is unreliable and irregular with a large monthly and annual variation (Table 2.1). The 
average annual rainfall in Laverton is 224 mm, but the highest and lowest annual rainfall totals are 
452 mm (1963) and 66 mm (1928) (Bureau of Meteorology Records; see Appendix 3). The pattern 
of precipitation can be classified as non-seasonal because rain can fall in any month, and all months 
have recorded no rainfall. This is in marked contrast with semi-arid and arid areas in the north of 
the State where there is a reliable pattern of summer rainfall, although the amount of annual rainfall 
is highly variable. It also differs from the semi-arid regions further south where rainfall 
predominantly falls in the winter months. Clearly the reliability of rainfall would have influenced 
Aboriginal settlement patterns. There are very few permanent water sources in the region and 
people were dependent most of the time on surface waters or rock-holes that fill from run-off. 

Table 2.1: Monthly rainfall statistics for Laverton (in mm) 
Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Total 

Mean 22.0 26.3 29.3 23.0 24.8 24.9 16.4 13.9 8.3 7.3 13.7 16.4 224.0 

Median 7.0 16.0 15.2 13.0 16.0 20.3 12.1 8.6 3.0 4.4 7.4 9.9 201.9 

Highest 142.1 233.6 121.7 204.5 123.8 126.2 66.1 84.8 67.3 50.3 152.0 134.6 452.4 

Lowest 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 65.6 

The pattern of precipitation at Laverton can be characterized by the season in which it falls. 
Winter rains come from the passage of cold fronts from the southwest. Generally these rains are 
light and widespread. Isolated and spectacular storms are typical of summer rainfall. These can 
bring localized heavy downpours but the occurrence and passage of storms is unpredictable. Run
off from these storms provide abundant surface water but this is patchy and limited to the area of 
downpour. 

Some years there are exceptional rains. In 18 instances (1. 7% of all months on record), more 
than half the annual total rainfall has been received in one month. These mostly, but not always, 
derive from ex-cyclones that penetrate inland bringing extensive rain, as previously mentioned. The 
soils are unable to absorb the torrential rain and most ends up in the salt lakes. 
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Conversely, there are also regular droughts. There is no numerical definition of a drought 
but it refers to an 'acute water shortage' (Bureau of Meteorology 1998:i). In the Laverton district, 
for the 89 years of full records, annual rainfall was less than half of the mean in seven years (8%) 
and less than three-quarters of it in 17 years (19%). This is exacerbated when there is a succession 
of dry years. There were six instances when rainfall was below average for three years or more, 
including a seven year period from 1932 to 1938. There was also a nine year drought (1949 to 
1957) when several of the driest years were recorded. 

The recorded rainfall data confirm many of the observations of the locals. But it misses an 
intriguing observation concerning a possible correlation between salt lakes and precipitation. Two 
local Aborigines, Elvis Stokes and Shepherd Smith, both of whom worked on pastoral stations 
adjacent to Lake Carey, told me that the salt lakes 'catch' the summer rain. This phenomenon 
apparently proceeds in a two-fold manner. Summer storms travelling eastwards are diverted to 
follow the alignment of the lakes; that is, tum to the southeast. Also, storm clouds will commence 
to rain as they cross the lakes. I have seen this latter process on several occasions at Lake Carey and 
it can be an impressive sight, as clouds rapidly expand in a turbulent atmosphere. 

A possible explanation for these putative phenomena is that the air above the lakes is 
unusually humid and hot. Under current climatic conditions, there is always a hyper-saline brine in 
the lake sediments, even when the surface is dry. It is likely that evaporation of the brine produces 
more humid air than over the plains. Also, the column of air over the lakes probably has been 
heated by reflection of sunlight from the extensive surface of the lakebed. This combination could 
trigger rain when storm clouds enter the air column above the lake. If these phenomena are real, 
then the salt lake environs are likely to be slightly wetter than the surrounding district and this 
might have influenced Aboriginal settlement. 

Evaporation 

Average annual evaporation for the region is more than 3200mm (Hall & Milewski 1994:12; 
Pringle et al. 1994:26). This is approximately 14 times the average annual rainfall. The high rate of 
evaporation has a significant effect on the availability of surface water. It also offsets some of the 
imbalances in seasonal rainfall patterns. Winter rains are usually lighter than summer rains but there 
is less evaporation so pools of water last for longer periods. The availability of surface water is 
important to many animals and would have been so to local Aborigines, who were reliant on surface 
waters and the movement of game animals. 

Flora & Fauna 

Regional 

The Laverton district falls within the Austin Botanical District, close to the boundary with the more 
eastern Helms Botanical District. Both are part of the Eremaean Botanical Province, which extends 
into the arid interior (Beard 1974; 1976; 1990). The characteristic vegetation of the Austin 
Botanical District is mulga woodland, and there is extensive woodland on the alluvial and colluvial 
plains surrounding Lake Carey. Close to the lake, however, the vegetation composition is more 
diverse, in line with the salinity of the soils and uncommon landforms. 

The native mammal fauna is comprised of Eyrean species. Many of these also occur in the 
adjacent deserts and this is consistent with the phytogeographic position of the region; transitional 
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between the deserts and the southwest (McKenzie et al. 1994:69). This is also the case for other 
vertebrates. Most of the species of reptiles and birds found in the deserts are found in the region, 
while there are additional species from the southwest. 

Plants, animals and insects have adapted to the aridity and to the irregular and unreliable 
rainfall pattern. The two most common adaptations for plants are resistance, using a range of 
strategies to reduce moisture loss and to capture any available water, and efflorescence, involving 
an extended dormancy and rapid response to rains (Richmond 1993). The wildflowers of the region 
are a beautiful example of efflorescence. This strategy is also behind the habit of many Acacia 
species to not set seed in dry years. 

These two survival strategies are also practiced by the fauna but some animals have added 
vagrancy, or nomadism, as a third strategic option (Low 1979). The red kangaroo and emu, for 
example, will move to better watered areas when the district experiences dry times. However, the 
best example of this strategy is the waterbirds. Numerous species are opportunistic visitors arriving 
only when the ephemeral lakes are full (Ninox Wildlife Consulting 1995). These large flocks were 
potential food resources and are discussed in Chapter 6. 

The salinity of the lake and low-lying areas on the lake margins requires special adaptation 
so fewer species occupy these niches. A faunal survey on the eastern shore of Lake Carey found 
that 'the richest habitats for fauna ... are low-lying Mulga communities and the poorest are the 
gypsiferous dunes and samphire communities on the periphery of Lake Carey. This result is 
consistent with other surveys in the Eastern Goldfields' (Ninox Wildlife Consulting 1995:i). But 
some organisms are tolerant of high salinity (and high alkalinity) and adapted to the drying-wetting 
cycle of intermittent lakes (Chaplin & John 1999). Bacteria and blue-green algae exist just below 
the crusted surface of the lakebed and when the lake fills, this provides a food source for a handful 
of small invertebrate species that proliferate exponentially. The most common of these are the brine 
shrimps (Parartemia spp. and Artemia salina), the ostracods (e.g Reficypris clava) and the 
copepods (e.g. Microcyclops sp.). These organisms can become superabundant in the lake waters 
and are a significant food resource that attracts migratory flocks of waterbirds, including some from 
coastal regions hundreds of kilometres to the south and southwest. Fish, large crustacea and snails 
are absent from the salt lakes of southeast Western Australia, although found in some salt lakes 
elsewhere in Australia. 

Despite the physical separation, the islands in lakes do not appear to be biologically isolated. 
In a study of several islands in northern Lake Carey, it was found that the vertebrate fauna on the 
islands is essentially the same as in similar habitats on the margins (Brearley et al. 1997:37). The 
study noted that isolation and limited habitat area probably reduced the number of species on the 
islands but concluded there was no evidence of insular or relict animal populations. However, one 
partial omission from the fauna of the islands may be species of goanna. Despite the suitability of 
the environment on the larger islands, sightings of goannas, tracks or active burrows are rare (pers. 
obs.). Only one species (Varanus gouldii) was observed during the study of the island fauna, and it 
was remarked that other species were noticeably absent (Brearley et al. 1997:74). 

In subsequent chapters, the availability and distribution of animal and plant foods will be 
considered as factors in the distribution of archaeological sites, as will geomorphological features of 
the lake system. Climatic conditions and particularly water availability will also be assessed as 
factors limiting or encouraging Aboriginal settlement. 
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