
The West MacDonnell Ranges, with Mount Sonder in the background and the Finke River flowing southward to the plains.
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moistness. Land masses are larger in glacial periods 
because water taken up into ice sheets causes sea 
levels to drop, so at these times the Australian con-
tinent expanded into connection with New Guinea 

and Tasmania, most recently 20 000 years ago. Figure 
1.3 shows that, beginning 120 000 years before the 
present, inland Australia became increasingly 
arid, with intermittent pauses in that progression. 
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Fig. 1.2. The northward movement of Australia as it separated from Antarctica, indicating when aridity began to set in 
across the continent.13
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Fig. 1.3. Climatic fluctuations caused by glacial cycles in Australia over the past 350 000 years.15



16 AUSTRALIAN DESERTS

 Sand hummocks, spinifex and desert oaks.
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We humans, like kangaroos, find it difficult to 
avoid exposure, and being hot is part of our expe-
rience of the Outback. Working in the bush in 
summer involves a lot of perspiration and – under 
extreme conditions – it is dangerous. I have felt the 
light-headedness that warns of dehydration during 
summer afternoons, which is when people must 
care for one another to avoid heatstroke. Death can 
loom up through just a couple of errors in judge-
ment. The terrible consequences are evident in 
words scratched on a billy by a dying shepherd, 
Billy Colter, near Lake Torrens in 1858. Regrettably, 
such tragedies continue today because of the unfor-
giving nature of summer conditions.

My tung is stiking to my mouth and I see 
what I have rote and know that this is the last 
time I may have of expressing feeling. Blind 

… for want of water. My ey dazels my tong 
burn. I can see no way. God help.2

Beyond the absolute requirement of keeping flu-
ids up, the best way of handling heat is to accept it. 
If sweat and tiredness can be set aside psychologi-
cally, and good shade is available to rest in, accep-
tance brings ease. Then, as the coolness of evening 
advances, there is a sense of satisfaction at seeing off 
the afternoon sun. One of the earliest biologists to 
celebrate the Australian deserts, Hedley Finlayson, 
wrote generously about summer.

Even when the heat is at its worst and a certain 
peevishness is apt to tinge one’s outlook, one 
cannot escape a realisation of the magnificence 
of the flood of radiant energy that beats upon 
the land. In retrospect, it is not the passing 

 Insect-eating birds normally do not need to drink, but here crimson chats, a grey-headed honeyeater, masked 
woodswallows, a white-winged triller and a willie wagtail are doing so to avoid perishing at temperatures in the mid-40°s.
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 The dry bed of the Finke River cutting its way through sand sheets and rocky outcrops.

three or four years from one or other of its tributar-
ies, but big inundations occur only about once in 
25 years. The Lake always dries out because annual 
evaporation is 2000 millimetres per year.17

I visited Kalamurina, on Warburton Creek, 
when torrents of water were coming down in 
April 2010 after the sustained rains of that year. 
We camped in the sandy jumble of the floodplain 
among dune wattle and coolibah, right by the 
Creek. The water poured past like a roiling torrent 
of milky coffee; beyond the stream lay more chan-
nels scattered across half a kilometre of floodplain. 
Travel by land was impossible because every track 
ran into fingers of water. We went out on the flood 
in a tinny, running with the current over drowned 
snags and watching it surge into back-swamps of 
lignum and coolibah. Later, we viewed the dra-
matic scene from the air, flying along Kallakoopah 
Creek as it diverged from the Warburton, 

following the maze of channels and claypans 
arcing north into the Simpson Desert, and then 
swinging back down to Kati Thanda–Lake Eyre. 
Water was streaming through the northern inlet 
into the Lake, where it was patterned by wind into 
swirls of subtle hues reflecting the degree of salin-
ity. We coasted back to Kalamurina over massive 
expanses of water scattered among the barely veg-
etated dunes and claypans of the driest part of the 
continent, awed by one of the great spectacles of 
Australian nature.

Big rains have such strong influence in the 
eastern deserts that they have formed the physi-
cal  environment. Countless floods over hundreds 
of thousands of years have carved out the drain-
age lines, created the swampy depressions and 
lakebeds, laid down the floodplains. Contrasts are 
striking between the western deserts of sand and 
spinifex, and the eastern deserts with their hard 
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only enhanced water infiltration, but also a health-
ier nutritional environment.30

Mulga can flower even after relatively small 
falls of rain, irrespective of season, although this 
response is often confined to individuals scattered 
among the non-flowering majority. Substantial seed 
set occurs only when a heavy summer fall initiates 
widespread flowering, and when such an event is 
followed by a wet winter, which enables the seed to 
mature. Little or no seed is produced in most years 
and bumper crops are observed only occasionally. 
Boyd Wright’s studies of slender mulga at Papunya 
provide insight into this complexity.31

The story begins with nutritious fatty attach-
ments on the seeds of mulga, called ‘elaiosomes’ 
or ‘arils’, which are a form of fruit designed 
to encourage ants or birds to disperse seeds to 
advantageous sites. (Elaiosomes are not confined 
to mulga, and feature in almost every acacia spe-
cies.) Boyd Wright observed massive production 
of seed after exceptionally high rainfall in 2010 
(see Fig. 2.3), following 10 years of limited seed 
production. In fact, seed set in slender mulga fits 
the definition of ‘masting’, meaning synchronous 
mass-seeding separated by long intervals. Within 
18 months of masting, seedbanks in the upper soil 
decline to ordinary levels. Harvester ants, birds 
and rodents consume a proportion of the pulse 
of masting seeds, but Boyd found this negative 
impact to be cleverly reduced. Many ants carry 
away the seeds with their elaiosomes, take them to 
the nest, remove the fatty attachments for food, and 
discard the undamaged seeds in refuse piles. Often 
such piles are within the ant nest a centimetre or 
so beneath the surface, where the seed is protected 
from its enemies and, furthermore, is in a desirable 
location for subsequent germination. Courtesy of 
the elaiosome, slender mulga minimises loss of 
seeds during the inevitable upsurge of seed eaters 
after heavy rainfall.

An additional effect of heavy rainfall is accu-
mulation of grass. About 18 months later, when 
the fuel is cured, lightning or human ignition 
will kindle bushfire which, if hot, will kill adult 
mulga  – burning achieves in a moment what 

drought fails to do in years. Yet mulga seeds are 
safe from destruction in refuse caches a centimetre 
down in the soil, where their dormancy is broken 
by the heat, so that seedlings emerge in abundance 
after such fire. For slender mulga, high rainfall is 
a cue that synchronises seeding among individu-
als and thereby satiates the consumers of its seeds, 
and it simultaneously prepares for the risk of fire 
by having its seeds buried by ants in their waste 
piles.

Survival of mulga through all but severe 
droughts suggests that they are long-lived. Studies 
of marked individuals over more than 50 years at 
Koonamore in South Australia, and at Mileura, 
Western Australia, estimate the half-life of mulga 
at 250 years. Given that half-life is the time elapsed 

 Arils surrounding the seeds of dead finish (an acacia 
species), food for birds as if on a plate.



64 AUSTRALIAN DESERTS

on acacias. Some host plants show preference for a 
specific type of rhizobia, while others seem happy 
with a dozen strains. Inoculation experiments with 
two acacias, dune wattle and dead finish, revealed 
better growth when the preferred strains were 
present in root nodules. Plants use both mycorrhi-
zae and nodules to meet their needs for nitrogen.63

The proportion of nitrogen-fixing plants in the 
vegetation of arid Australia is high, mostly because 
acacias are major components of desert ecosystems. 
Acacias contribute significant quantities of nutri-
ent to otherwise impoverished soils and thereby 
create spillover benefits for other plants, such as 
eucalypts, that are incapable of generating their 
own nitrogen. Desert oaks, too, harbour rhizobia. 
Nitrogen fixation lies at the heart of Australian des-
ert ecosystems.

Hanging onto nutrients
Given the scarcity of nitrogen and phosphorus, it 
is not surprising that plants of the Australian des-
erts do their best to preserve them. The persistent, 
evergreen foliage of woody plants is an obvious 
sign of this desire to retain nutrients. In contrast 
to the long-lived leaves seen in arid Australia, 
perennial plants in other deserts of the world are 
often ‘drought deciduous’, meaning that they shed 

 Hidden fungi subsisting on and breaking down dead 
plant material.

 Fungus growing on coolibah.

unearthed a striking example of mycorrhizae, an 
association between a fungus and the roots of its 
host plant. Like many fungi, mycorrhizae grow 
via branching filaments called hyphae, which may 
twine around the roots (an ectomycorrhizal associ-
ation) or penetrate the cell walls of the plant (that 
is, endomycorrhizal). In both cases the relationship 
produces benefits for both parties, so it is described 
as ‘mutualism’. The fungus obtains direct access to 
carbohydrates as the plant translocates them from 
leaves to roots; and the plant benefits from the fun-
gi’s secretion of organic acids that free up phospho-
rus through mineralisation. Mycorrhizal mutual-
isms are not confined to desert plants – they occur 
in more than 90% of plant families and at least 80% 
of plant species, having arisen 400 million years ago 
when plants invaded the land. However, mycorrhi-
zae are especially significant in Australian environ-
ments because of the infertility of soils.62

Nitrogen-fixing microbes provide a second ave-
nue for nutrient acquisition by desert plants. The 
work is undertaken by rhizobia, a group of bacteria 
that form a symbiosis with legumes, such as aca-
cias. These plants rely on rhizobia to extract nitro-
gen from the air by converting it into ammonium, 
a usable chemical form. Rhizobia multiply near the 
root, enter it, and send chemical signals stimulating 
the plant’s cells to form a nodule in which the bac-
teria then take up residence. Most plants with this 
trait harbour special types of rhizobia: for example, 
those that form root nodules on peas do not do so 
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 A long-legged sandhopper secreting itself.
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urea from the kidneys to the fore-stomach, where 
symbiotic bacteria re-use the nitrogenous product 
(which normally would be excreted in urine) to 
enhance the breakdown of cellulose and to provide 
an additional source of protein to the euro. In this 
way, nitrogen is conserved and water that would 
otherwise be required for excretion of the urea is 
retained. These physiological adaptations are nota-
ble and mean that nutrition rather than water is the 
major factor regulating densities of euros.

None of this means that euros lack interest 
in drinking water. Where I live in Alice Springs, 
euros are our constant companions. Several come 
down daily from Teppa Hill, adjacent to our home, 
attracted by water in a buried bucket. In summer, 
they use the elevated buildings as shady ‘caves’ 
under which they seek shelter from the sun. Euros 
have an even simpler social structure than red kan-
garoos. Apart from the bond between mother and 
young, adults are mostly solitary. Because they are 
sedentary, though, individuals occupying neigh-
bouring home ranges regularly come into contact. 
An α-male patrols the females in his vicinity in 
search of mating opportunities, until his year or so 
as the top animal comes to an end in conflict with 
a younger rival. The home ranges of euros are a 
fraction of those of red kangaroos, and even during 
drought an individual is unlikely to move from its 
base. The euros at our place are usually calm but 
are easily spooked, an alertness that makes sense 
because dingoes are a constant threat to their safety. 
They are tough and hardy, their persistence a sym-
bol of marsupial success in the face of heat and 
nutritional poverty.17

Rabbits
Rabbits were introduced to Victoria in 1860 and 
within 70 years were in residence across a range of 
4 million square kilometres, including the southern 
three-quarters of the arid zone. Brian Cooke, one 
of many outstanding scientists to have dedicated a 
career to control of the rabbit, described the arrival 
of the source animals at the port of Melbourne on 
25 December 1859 as ‘Australia’s worst Christmas 
present’. Rabbits have infested agricultural lands 

 A dominant male euro.

 Euro browsing on elegant wattle.

 Euro mother and young.


