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Australian Aboriginal Subsistence in the 

Western Desert 

S c o t t  C a n e  ~ 

This paper describes Aboriginal subsistance patterns in the northern part o f  
the Western Desert, Western Australia. It describes the seasonal round o f  
the Aboriginal people living in this area, provides a quantified description 
o f  the plant and animal resources, and concludes by drawing attention to 
specific aspects o f  Aboriginal subsistence in this area. 
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INTRODUCTION 

This paper presents recent information regarding traditional Aborigi- 
nal subsistence in the Great Sandy Desert, north Western Australia (Fig. 1). 
Aboriginal people belonging to the Pintubi and Gugadja linguistic units lived 
a full hunter-gatherer existence in this part of Australia until the mid-1950's 
and early 1960's when they moved from the desert onto cattle stations, mis- 
sions, and government settlements, scattered around the desert fringe. 

For this research, many months over a period of 6 years were spent with 
Gugadja people visiting old campsites and documenting subsistence activi- 
ties. This paper is intended to complement the pioneering work done by Gould 
(1968, 1969) and O'Connell, Latz, and Barnett (1983) in central Australia. 
The first section presents a generalized picture of the traditional seasonal 
round to provide the reader with a broad view of Aboriginal subsistence in 
in the region, and to act as a backdrop against which more detailed, quan- 
titative data relating to specific subsistence activities can be presented. The 
paper presents this data by identifying the resources used by desert Aborigi- 
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Fig. 1. Location of study area. 

nal people and describing the various methods of procurement and process- 
ing. An assessment is made of the nutritional contribution and importance 
of various key food stuffs. 

ENVIRONMENTAL SETTING 

In order to give the reader an impression of the landscape in which this 
paper is set, it would almost be sufficient to quote the titles and page head- 
ings of the journals of explorers who traveled through the region. Carne- 
gie's (1898) book for example, was called Spinifex and Sand, and 
Warburtons's journal (1875) provides illustrative page headings such as "The 
Desert," "Sand Hills and Spinifex," "More Sand Hills," "Scanty Wells," and 
"Carnivorous Flys." Terry (1928, 1931, 1937) called three of his books Sand 
and Sun, Untold Miles, and, perhaps nearer the reality, Hidden Wealth and 
Hiding People. 
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The Great Sandy Desert is a vast expanse of undulating sand on which 
the dominant landforms are seemingly endless longitudinal dunes. These run 
east-west over 1000 km across the Canning Basin (Fletcher, 1965; Brown, 
1960). The desert rises only 400 m above sea level, and the highest point in 
the entire region is the Stansmore Range, only 510 m above sea level (Blake 
and Yeates, 1976). 

From a botanical point of view, the landscape has been described as 
"desert in its more limited sense" (Gardiner, 1944, p. 56), and is generally 
described as mixed shrub steppe (Beard and Webb, 1974). By and large, the 
botanical landscape has remained much as it was prior to the arrival of Euro- 
peans. The only real changes have been a decrease in fire frequency (related 
to decreased Aboriginal land use in the region) and the introduction of feral 
cats and camels. No rabbits, foxes, donkeys, or pigs have colonized the area. 
The vegetation is still dominated by Acacia and spinifex (Triodia sp). Mulga 
(Acacia aneura) is rare, and most of the woodland is dominated by Acacia, 
grevillea, hakea shrubs, and mallee eucalyptus. 

Animal life is relatively scarce. Small birds congregate around 
waterholes and occasionally bustards (Eupodotis australis) are found on the 
plains. Populations of large animals such as dingos, emus, and kangaroos 
are small, and the number of small marsupials has declined over the recent 
past, partly because of changes in fire frequency (Bolton and Latz, 1978) 
and the introduction of feral cats mentioned above. 

The stark and desolate landscape of the study area is matched by the 
harshness of its climate. According to the Climatic Atlas of Australia (1975), 
the study area falls within a region which experiences the highest average 
summer (39~ and winter (24~ temperature range in Australia. This cor- 
responds to an equally high evaporation rate of between 4000-4500 mm a 
year. The average rainfall at Balgo, a small mission 100 km north of the study 
area, is only 268 mm (Beard and Webb, 1974, p. 26). This rainfall is un- 
predictable, and over the last 40 years has varied from as little as 91 mm 
to over 900 mm per year (Bureau of Meteorology). Beard and Webb (1974) 
claim Balgo experiences a "true desert climate" and that further south, toward 
the study area, it is drier but still gets summer rain. 

S E A S O N A L  R O U N D  

Most researchers working in the Western Desert of Australia have noted 
the flexibility and mobility of desert life (Long, 1971; Thomson, 1975; Myers, 
1976; Gould, 1969; Tonkinson, 1978). This is certainly a characteristic of 
life in the study region, were the availability of food and water each year 
has an impact on the distance people travel, the camps they travel to, and 
the amount of time they stay in one place. This pattern is also complicated 
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by other factors such as the need to obtain raw materials, fulfill social obli- 
gations, and attend ceremonies. Nevertheless, there is a system which may 
be described as starting with the wet season, to which the desert inhabitants 
generally adhere. 

During the wet season (December-February), family groups spread out 
across the desert plains. Fresh rains usually come in huge thunderstorms at 
this time of year, leaving drinkable water in the ephemeral stream beds, clay- 
pans, numerous little rock pools in the hills, as well as in all the major catch- 
ments. The relative abundance of water at this time of year means that people 
can disperse in search of fresh food, and men travel great distances to get 
stone for making stone tools or to collect resilient wood for making 
spears. People congregate and travel great distances to attend ceremonies, 
but, most importantly, families travel to areas that have not been foraged 
over since the previous wet season. 

However, the wet season is not a particularly fertile season. No new SuP- 
plies of food have yet begun to grow and there are only limited supplies of 
edible fruits, seeds and tubers left from the previous year. Game is also spread 
across the landscape and rarely encountered. This time of the year is charac- 
terized by a relative scarcity of food so that people have to move constantly 
from camp to camp to collect enough food for their survival, and everyone 
is involved in the food quest. 

Once the wet season rains fall, plants begin to grow. After several months 
the spinifex changes from a dry straw yellow color to a bright green, and 
seeds and fruit begin to appear. This growing season is called the "green grass 
time" by the Aborigines and lasts from about March until May. At this time 
of year, as temperatures begin to moderate, Aboriginal families move to large 
surface waterholes around fertile sandplains and begin to harvest lpomoea 
tubers. Migrating birds come into the desert, but local game is still widely 
dispersed. 

The "green grass time" merges into the "cold time." Cold easterly winds 
make the first few months of this season quite chilly, although frosts are 
rare. Temperatures drop to 6-8~ at night and rise to about 25~ during 
the day. The cold winds often prevent sleep, and people sit naked around 
fires in the late hours of the night and then rest and rise about mid-morning. 
Occasionally, the "cold time" is plagued by weeks of miserable winter drizzle. 

However, this is a time of economic prosperity, and plant foods such 
as Ipomoea and Vigna tubers, Acacia and grass seeds and Solanum fruits 
are abundant. People live semi-permanently around soaks and large 
waterholes and focus their economic attention on abundant, easily-gathered 
tubers. Women are the principal food gatherers and the men have ample 
leisure to pursue ceremonial interests. Compared to the rest of the year, this 
is a time of affluence, characterized by feasting, leisure, ceremonies, and so- 
cial interaction. 
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The end of the cold season is heralded by the sudden appearance of 
warm westerly winds and the movement of reptiles from hibernation. The 
Aborigines call this spring season the "goanna get up time," and it lasts from 
about August till October. The relatively affluent lifestyle of the previous 
few months fades away and family groups slowly return to the serious busi- 
ness of survival in a desert environment. Temperatures steadily rise to a night- 
ly average of 22~ and a daily average of 36~ People fall back to large 
rockholes in the rocky country, escarpments, and ranges. The landscape be- 
gins to dry out and the plains are burned to attract game and stimulate the 
growth of new grass seeds and tubers the following year. The subsistence 
base becomes more generalized. Lizards and kangaroos are hunted, and fruits, 
Cyperus bulbs, Vigna tubers, and grass seeds are gathered. Acacia and eucalyp- 
tus seeds are collected and stored for the hot season. Both men and women 
spend most of the day in the pursuit of food. This time of year is thus charac- 
terized by economic diversity. 

As the "goanna get up time" melts into the "hot time," temperatures 
rise, (reaching occasional maximums of over 50~ waterholes dry up and 
supplies of food dwindle. This is the harshest time of year and family groups 
travel to the largest rockholes in their territory. These rockholes are usually 
not visited until the end of the year, and if reserved until then have the ca- 
pacity to carry people through harsh dry seasons. People remember such rock- 
holes deteriorating to no more than muddy soaks, and it is likely that they 
occasionally run dry. Permanent springs are rare. There are, for example, 
only two in an area of about 18,000 sq. km surrounding the study area. 

As the "hot time" progresses, the supplies of food available to the 
Aborigines camped at these rockholes decreases. The accessible supplies of 
stored Acacia and eucalyptus seeds run out, and the drought tubers (Cassia 
notobalis and Clerodendrumfloribundum) are used up. If rain has not come 
by December, economic activity comes to a virtual standstill. People try to 
"take it easy" during the "hot time" to conserve food and water. The respon- 
sibility of providing food falls to the men, and women stay at camp and look 
after children and elderly people. People wear bark sandals to protect their 
feet from the hot sand and, when possible, cover their heads and shoulders 
with layers of wet mud to reduce heat stress. After a time, the only food left to 
collect within the foraging radius of the rockhole is the goannas which have 
been missed earlier in the year. The men leave camp before dawn and return at 
dusk, foraging as far as 15 km from the main camp in search of food. The 
average calorific daily intake under these conditions is only about 800 kcal 
per person. 

The size and number of the major waterholes control foraging move- 
ment. Water shortages and heat stress prevent people from traveling to areas 
where food is still available and, in a sense, people become trapped on forag- 
ing "islands" around large waterholes. If rains fail to come, tension runs high 
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and fights are common. Sometimes, people begin to starve and are fed blood 
drained from the arms of healthier individuals to get them through the last 
harsh few weeks of the year. The Aborigines aptly call this the "hard time" 
or "hungry time". 

The availability of water keeps a lid on population levels. While other 
seasons are relatively affluent, the severity of the "hard time" means that 
population can never rise beyond a level that can be supported by local sup- 
plies of food and water. In this sense, the "hard time" proves to be a natural 
limit on population; Western Desert Aboriginal society consists of small, iso- 
lated family groups with a population density of as low as one person to 
150-200 sq. km. 

The Aborigines survive through the hard times, waiting anxiously for 
the summer rains. Throughout December and January, thunderclouds gather 
on the horizon, slowly building in intensity. Humidity rises until, eventually, 
large earth-shaking rainstorms come. As soon as these rains fall, the 
Aborigines escape from the permanent waterholes and spread out widely over 
the sandplains in search of food. 

FOOD RESOURCES 

The general picture of the environment and Aboriginal seasonal sub- 
sistence activities described provides a backdrop for more detailed informa- 
tion about the distribution, use, significance, and nutritional value of the 
different resources in the desert environment. 

PLANT 

Within the study area, 126 plants were recorded which were recognized 
and named by the Aborigines. One hundred and two of these plants provide 
materials suitable for 138 different economic, social, and medicinal func- 
tions. Various parts of 70 plants produce edible seeds, tubers, fruits, nec- 
tars, excretions, and an additional seven plants contain edible insects or larvae. 
This list compares with a total of 38 edible plants recorded for the southern 
portion of the Western Desert by Gould (1969), Cleland and Tindale (1959) 
and Cleland and Johnston (1939), and compares to a total of 81 economi- 
cally useful plants recorded in the northeast of the Western Desert by Meggitt 
(1957, 1962) and Cleland and Johnstbn (1939). O'Connell et  al. (1983) re- 
corded 122 economically useful plants and between 92 and 77 edible plants 
in different parts of Alyawara territory in Central Australia. 

Cleland and Tindale (1959, p. 120) claim that there are probably more 
than 1200 vascular plants in Central Australia, and O'Connell et  al. (1983, 
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p. 83) provide an estimate of approximately 5000 species for the Alyawara 
territory. Clearly, ethno-botanical investigations in arid Australia account 
for only a limited range of the available flora but nevertheless appear to iden- 
tify the major economically useful species found in the region. The data illus- 
trated in this paper are representative of the economically important plant 
foods used within the northern parts of the Western Desert. 

SEEDS 

Data relating to seeds in the diet of Aboriginal people have been pre- 
sented in Cane (1984, in press). Rather than reproduce this data, some of 
the key points will be summarized. The data presented are some of the first 
quantified data of seed collection and processing methods by hunting and 
gathering peoples and raises some interesting questions about the processing 
methods and the significance of wild seeds in traditional diets. 

Edible seeds are collected from 42 different plants by Aborigines (Table 
I ). These include 11 species of Acacia, 18 species of grass, four species of 
eucalyptus, three succulents, two herbs, and four other miscellaneous shrubs 

Distribution and Availability 

The vast majority of seeds grow on the sandplains and nearby creeks, 
waterholes, and alluvial flats adjacent to rocky ground. The major species 
(Panicum cymbifome, Panicum australiense and Fimbristylis oxystachya) 
grow in large patches extending over many hectares on the sandplains. They 
respond well to fire and were maintained by regular burning in the past. 

Acacias and eucalyptus trees also grow extensively on the sandplains 
and along the sides of sand dunes. The major seed-bearing Acacias (A. coria- 
cea, A. stipuligra, and holocericea) grow on deep well-drained sand and 
around waterholes. Edible herbs and succulents grow on flood plains and 
shallow pockets of sand in the hills. 

Most of the edible seeds ripen during the winter months (Fig, 2), 
although some of the Acacias and eucalyptus seeds also ripen during the hotter 
months. The Aborigines describe the seasonal availability of the key species 
as follows: 

Summer. Hot time, gilgidi (Acacia holocericea), djiprin (A. stipuligera), 
mungilba (Tecticornia verrucosa), kanindjul (unidentified). This one for hot 
time. Four for hot time. 

Autumn. Early bird after rain, yibiri (an unidentified grass), light one, 
marradjirral (Eragrostis tenellula), dudjurnba (Echinochloa colunum), bal- 
gurrba (Brachiaria muliiformis), around here yulumburru (Daspalidium r a r -  
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Table I. Edible Seeds 

Relative 
Scientific name Aboriginal name Habitat importance 

Acacia acradenia Wilbud Sandplains Minor 
Acacia adsurgens Nganamarra Sandplains Moderate 
Acacia ancistrocarpa Wadayurru Sandplains Moderate 
Acacia aneura Mandja Flood, Laterite Moderate 

plains 
Acacia coriacea Gunandru Deep sandplains Major 
Acacia holosericea Gilgidi Adjacent water Major 
Acacia ligulata Wadarrga Sandplains Moderate 
Acacia monticola Birrbin Sandplains Moderate 
Acacia stipuligera Djibrin Deep sand, dune Major 

flanks 
Acacia t enu i s s ima  Minyinggurra Sandplains Moderate 
Acacia tumida Ngadurrdi Sandplains Moderate 
Brachiaria miliiformis Balgurrba Adjacent water Minor 
Bulbostylis barbata Lyillyil Adjacent water Minor 
Capparis loranthifolia Yidaringgi Flood plains Minor 
Chenopodium inflatum Garndubungba Clayey sand Minor 
Chenopodium rhadin- Gaibarri Clayey sand Major 
ostachyum 

Cyperus iria Yanmid Adjacent water Moderate 
Dactyloctenium radulans Burrandjarri Adjacent water Moderate 
Daspalidium r a r i u m  Yulumburru Rocky ground Minor 
Diplachine fusca Miarr Miarr Floodplains Minor 
Echinochloa colunum Dudjurnba Adjacent water Moderate 
Eragrostis e r i o p o d a  Wangganyu Sandplains, near Moderate 

water 
Eragrostis l an i f lo ra  Burrindjurru Deep sand Minor 
Eragrostis t ene l lu la  Marradjirralba Various Moderate 
Eucalyptus camaldulensis Yabulin Creeks Minor 
Eucalyptus microtheca Dindjil Adjacent water Moderate 
Eucalyptus odontocarpa Warilyu Deep sand Moderate 
Eucalyptus pachyphylla Djibuburru Deep sand Moderate 
Fimbristylis oxystachya Lugarra Sandplains Major 
Hedyotis pterospora Yurrundju yurrundju Sandplains Minor 
Panicum australiense Yidagadji Sandplains Major 
Panicum cymbiforme Gumbulyu Deep sand Major 
Panicum decompositum Willinggiri Flood plains Minor 
Portulaca filifolia Bulyulari Sandy ground Moderate 
Portulaca oleracea Wayali Sandy ground Moderate 
Scirpus dissachanthus Gunamarradjn Adjacent water Moderate 
Sida sp. A (unnamed) Dadji dadju Sand dunes Minor 
Stylobasium spathulatum Nirdu Sandplains Major 
Tecticornia verrucosa Mangil Claypans Minor 
Triodia basedowii Nyanmi Sandplains Minor 
Triodia Iongiceps Lanu lanu Rocky ground Minor 
Triodia pungens Djinal Sandplains Minor 
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Fig. 2. Seasonal availability of major foodstuffs. 

ium), brown one, then pulyulari (Portulaca filifolia) finished now (June). 
Little bit finished, burrambra, light one. You'd see him but no one been 
lighting, start him fire (i.e., reductions in the frequency have reduced in avail- 
ability). Like a lugarra (Fimbristylis oxystachya), but different, light one. 
Woyali Portulaca oleracea) later, getting cooked now (June). When he dried, 
after rain, pull him out. He got a seeds. Djinal (T. pungens), nyanmi (T. 
basedowii) too. Eat straight away, little bit dry, same time. Woyali (Por- 
tulaca oleracea), pulyalari (P. filifolia) same time. 

Winter. Wanggunyu (Eragrostis eriopoda) cold time, nice one. Gum- 
bulyu (Panicum cymbiforme) coming soon. Nice food again, but he never 
grow at this time (May, when documented), little bit. Lugarra (Fimbristylis 
oxystachya), later on he'll be cooked. Whole lot cold time, lugarra (F. oxy- 
stachya), yidagadji (Panicum australiense), dudjurrnpa (Echinochloa colu- 
num). Cold time wangganyu (Eragrostis eriopoda), yibiri (unidentified), lanu 
lanu (Triodia loniceps). Cheekey one (prickley) spinifex. 

Spring-Summer. Gunamarradja (Scirpus dissachanthus) black one, long 
time cooked, goanna and blue tongue come out. That the time he'll be cooked. 
Hard one, he got to stop in water. Minyingurra, red one and yellow one (,4 
tenuissima and A. adsurgens), ngadurrdi (.4. tumida). Same time hot time. 
Mandja (.4. aneura), gunandru (,4. coriacea) too, hot time. Good hot time. 
We can eat gunandru (`4. coriacea), gilgidi (`4. holosericea), minyingurra (`4. 
tenuissiuma, ngadurrdi (.4. tumida), mandja (.4. aneura). Hard work, lady 
one, all the ladies. Man can come and eat. Before Christmas, when rain com- 
ing, only meat, keep going, meat, meat, meat. Come back to one camp. 
Christmas time hard time. 



400 Cane 

It is apparent that a few species including the same Acacia and herbs 
ripen during the wet seasons. They are followed by the succulents (Portulaca) 
during the autumn. Most of the grasses ripen during the winter. During the 
spring and early summer, the bulk of the Acacia and eucalyptus seeds ripen. 

Some of the Acacia seed are stored at this time for use later during 
the hot or hungry season (A. holosericea, A. stipuligera, A. coriacea and 
possibly A. tumida). Apparently, the seeds are collected for storage by strip- 
ping seed-laden branches straight from trees just prior to ripening or when 
they had ripened. These branches are piled into heaps on the hard, flat sur- 
face of subterranean termites' nests and beaten with sticks to dislodge the 
seeds. The seeds are then scraped up. The same technique is used when the 
Aborigines want to store the seeds. In this case, the piles of seed pods and 
branches are covered with spinifex which protects them from birds and rep- 
tiles until the Aborigines return to use them. 

Seeds storage appears to be a very important aspect of the economic 
strategy in this part of arid Australia. Without it, survival during the last 
few months of each year would be more difficult than it already is. Even 
with the benefit of seed storage, supplies of vegetable food within the vicin- 
ity of the major waterholes often run out. When this occurs the Aborigines 
have to rely heavily on lizards or stray catches of game. 

Seed storage is unrecorded in the Western Desert, but is clearly an im- 
portant aspect of the economy in other arid regions of Australia (Newland 
1921, p. 13; Horne and Aiston, 1924, p. 33; Tindale, 1974, p. 250, 1977, 
p. 346). To date, storage of Solanum fruits has been the only aspect of plant 
storage documented for the Western Desert (Carnegi e, 1898, p. 230; Sweeney, 
1947, p. 290; Gould, 1969, p. 261; Thomson, 1975, p. 24). 

P R E P A R A T I O N  

The preparation of seeds is clearly a very strenuous and time-consuming 
operation. It involves four stages: collection, winnowing, grinding, and bak- 
ing. The method of processing is similar for all seeds, whether they are from 
grasses, eucalyptus trees, or herbaceous shrubs. Some of the methods of 
processing Acacia seeds may be different, but there is little reliable data. 

The collection of grass seed is relatively easy, and it is possible to col- 
lect roughly 1000 g of seed in about half an hour. Most grass seeds are stripped 
straight from the grass into a wooden dish by running/rubbing the heads 
of seeds through a loosely clenched fist. Some of the grasses (particularly 
F. oxystachya and P. australiense) could also be collected from the ground 
or from the surface of ants' nests. Ants collect these seeds to eat the nodules 
(eliaosome, Berg, 1975; O'Connell et aL, 1983) and leave the seeds scattered 
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around their nests. Once collected, the outer husks of most seeds have to 
be removed. This is done by rubbing handfuls of seeds between the heel of 
one hand and the palm of the other. As this is done, the seeds are dropped 
onto wooden dishes so the wind can blow some of the unwanted vegetable 
matter away (see also Tindale, 1974, p. 99, 1977, and O'ConneU et al., 1983 
for different techniques). 

When seeds have been husked, they are placed into a large softwood 
dish (luandja) to be separated from contaminating sticks, sand, and stones. 
Women are very efficient at separating seeds and can separate about 1.5 kg 
of rubbish from 500 g of seeds in about 40 minutes. However, this time varied 
according to the kind of litter mixed with the seeds. Each different material 
has to be winnowed out separately and this often necessitates between three 
and five different winnowing operations. 

When the seeds begin to separate, the winnowing dish is tilted slightly 
and balanced between the last fingers and the ball of the thumb of the lower 
hand. The rocking motion is continued with the other hand, and the ball 
of the thumb on the lower hand is used to jar the lower end of the dish and 
spill the clean seeds into another dish (wirra), where they are collected for 
grinding. After the seeds have been cleaned, they are either ground directly or 
soaked for several hours beforehand. Seeds are only soaked to soften them, 
and this is not done if the Aborigines are hungry. 

When the women are ready to start grinding they set the grinding slab 
into the ground and place a wooden dish under the lip of the slab. A small 
quantity of seeds is placed on the grinding slab and a steady trickle of water 
is dribbled onto them to facilitate grinding and to help the flow of seeds down 
the grinding groove and onto the wooden dish. Seed grinding is the most 
arduous part of the preparation process and takes about 50% of the total 
time required to make seed cakes. An average time of about 1 hour to grind 
approximately 200 g of seeds provides a reasonable indication of the effort 
required. 

When the seeds are ground, the paste is either eaten raw or several small 
dampers are baked in a campfire. In the latter case, the raw paste is placed 
in a shallow depression dug into hot ashes. A small fire of spinifex or dry 
twigs is lit over the paste to dry the crust of the damper. The paste is then 
covered with hot ashes and baked for 10-20 minutes. 

We prepared four dampers from different grass seeds. The details of 
these operations are documented in Tables II-V, and the nutritional analy- 
sis of the damper produced is documented in Table VI. Briefly, the prepara- 
tion time for each meal means a handling time of about 5 hours per kg of 
damper and gives a return of about 350 kcal per hour. 

Less is known about the processing techniques of Acacia seed. Some 
of the Acacias can be eaten without grinding after being roasted in the fire 
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Table II. Processing Panicum australiense and Fimbristylis oxystachya Seeds 

Time Total time Weight 
Processing step Start Finish (min) (gm) 

Seeds ready for processing 
Winnow seeds five times 
Ground 1/5 of raw seeds 
Cooked ground seeds 
Ground remaining seeds 
Cooked ground seeds 

Total  processing time (min) 
and weight of  seed cakes 

1:50 p.m. -- -- 750 
-- 2:36 46 485 = 

2:36 3:17 41 -- 
3:17 3:34 17 100 
3:34 4:22 46 -- 
4:22 4:48 26 380 

176 480 

aSeventy grams of  raw seed removed for nutritional analysis. 

(particularly A. coriacea; see also O'Connell et al., 1983). Returns for such 
seeds are very high, in the order of 4000-5000 kcal an hour (O'Connel et 
al., 1983, p. 92). 

A limited amount of information was recorded regarding the process- 
ing of Acacia seeds in this project. According to Aborigines in this area, Aca- 
cia seeds are first soaked in water and squashed. This produces a milky liquid 
which can be drunk. The remaining squashy mixture is spread onto the sur- 
face of flat termites' nests, and dried in the sun. When this mixture is dry, 
it is collected and roasted in hot sand, then winnowed to get rid of any con- 
taminating sand. When cleaned, it is ground up and winnowed again in order 
to separate the edible seeds from the inedible black seed cases contained 
within the mixture. The clean seeds are then re-ground with water. The ground 
watery paste is eaten raw and never cooked. 

Table III .  Processing Panicum australiense Seeds 

Processing step 

Time Total  time Weight 
Start Finish (min) (gm) 

Collected seeds from ground 
Winnow fine sand from seeds 
Winnow pebbles from seeds 
Clean plant material from seeds 
Final winnow 
Soak seeds 
Grind portion of seeds 
Cook ground seeds 
Grind and cook remaining seeds 

Total  processing time (min) 
and weight of  seed cakes 

3:00 p.m. 3:15 15 2100 
7:30 a.m. 7:45 15 865 
7:45 7:57 -- 630 
7:57 7:59 2 -- 
7:59 8:11 12 520 
8:11 a.m. 5:13 p.m. -- -- 
5:13 5:50 37 -- 
5:50 6:30 p.m. 40 600 
7:10 a.m. 7:40 30 240 

150 840 
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Table IV. Processing Fimbristylis oxystachya 

403 

Time Total  t ime Weight 
Processing step Start Finish (rain) (gin) 

Collect seeds f rom ground 2:13 p .m.  2:28 p .m.  15 550 
Start to winnow seeds 11:11 a .m.  11:20 9 - 
Rest I 1:20 11:36 16 -- 
Resume winnowing 11:36 11:53 17 340 
Rest and eat lunch 11:53 a .m.  1:08 p .m.  75 - 
Grind 2/3 o f  seeds 1:08 1:28 20 - 
Cook ground  seeds 1:32 1:40 8 210 
Grind remaining seeds 1:40 1:55 p .m.  15 - 
Cook ground seeds 1:55 2:00 p .m.  5 110 

Total  processing t ime (min) 180 320 
and weight of  seed cakes 

Aboriginal women describe this process as follows: 

We can eat like milk, soak him in water. Hot  time. Squash him, eat him up like shhhh 
(mimic slurping). Put  him on ant  bed now, start again, cook him. When you dry, 
juice, juice we can eat. Finish, leave him ant  bed, flat one. Burn him now, hot  sand.  
Start again, shake him, shake him,  clean him up,  finish. Alright  we can start now. 
Rock now, grinding put  him in grindstone now. We can shake him again, black one, 
on top one, shake him,  shake him, finish now. Take him wooden dish. For m a n  that 
one, for husband and wife. We can eat anything, not really damper,  not really dan~per, 
gurrunba.  Can' t  cook him. He got no fire, no law, no law. Just  eating. 

Table V. Processing Panicum cymbiforme and Chenopodiom rhadinostachyum 

Time Total t ime Weight  
Processing step Start Finish (min) (gm) 

Panicum cymbiforme 
Collect seeds 10:10 a .m.  10:20 a .m.  10 280 
Winnow seeds 1:53 p .m.  2:13 20 160 
Soak seeds 2:15 4:37 - - 
Grind seeds 4:37 5:12 35 - 
Cook seeds 5:13 5:30 17 215 

Total  processing time (min) 82 215 
and  weight o f  seed cakes 

Chenopodium rhadinostachyum 
Collect seeds f rom plant 2:25 p.m.  2:35 p .m.  10 560 
Burn spinifex and mix ash 7:52 a .m.  8:02 10 710 

with seeds 
Winnow seeds 8:02 8:07 5 255 
Soak seeds and  clean dishes 8:07 8:15 8 -- 
Grind seeds 8:18 9:00 42 - 
C o o k  seeds 9:07 9:27 20 280 

Total  processing time (min) 95 280 
and weight of  seed cakes 
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We two fellow; gunandru (A. coriacea), gilgidi (A. holosericea), guarrba (A. tumida), 
mirrinda (unidentified), minyingurra (,4. tenuissiuma), ngadurrdi (A. tumida), 
mandja (A. aneura). That the different one, he got no law. We can't cooking dam- 
per, nothing. No. He can burn you, finish you. You'll drop. Only that first time we 
can cook him, that's all. Hard work that. women. Husband gone for hunting. 

The Aborigines describe the raw paste as gurrunba, and Hansen (1977, 
p. 35) interprets the the term this way: 

Kurrunpa, spirit. A person's spirit, located near the stomach, leaves the body after 
death and returns to the birth site. The spirit is responsible for involuntary actions, 
vomiting, hiccoughs, etc. The spirit is personalised and said to leave one's body and 
go on walkabouts. One's dreams while sleeping are activities of the kurrunpa. En- 
trance and exit from the body is through the navel. 

It is apparent from these descriptions that several species of Acacia seeds 
utilized in this region are toxic. There are no other references to the use of 
toxic seed foods in Australia. In fact, very little is known about the process- 
ing techniques for Acacia seeds at all. The only other published account is 
in O'Connell et al. (1983), but this is based on incomplete observations and 
does not mention anything about toxicity. Clearly, this is an area of desert 
subsistence that requires more research. Toxic plants are consumed elsewhere 
in Australia (Beaton, 1977) and the Tonga of Zambia also apparently utilize 
the toxic seeds of Acacia albida (Lee, 1979, p. 181). 

Preparing seed cakes from the two herbs (Chenopodium inflatum and 
C. rhadinostachyum) utilized in the region is also relatively complicated. The 
Aborigines have to remove the aromatic flavor of the plant and the herba- 
ceous material surrounding the seeds before they can be consumed. This is 
achieved by rubbing the herbaceous mixture of seeds with spinifex ash. This 
is rubbed together until the seeds start to separate from their herbaceous 
cover. They are then winnowed clean and soaked several times until the water 
they were washed in tastes clean. 

We prepared one seed cake from C. rhadinostachyum (Table V). Briefly, 
the energy value of the damper converts to a handling rate of 5.3 hours for 
every kilogram of damper produced and gives a return of 300 kcal per hour. 

Table VII. Roots, Tubers, and Truffles 

Relative 
Scientific name Aboriginal name Habitat importance 

Cassia notabilis Wirduga Sandplains Moderate 
Clerodendrum floribundum Widulyurru Deep sand Moderate 
Cyperus rotondus Djunda Deep sand near water Moderate 
Elderia sp. Mulbu Sandplains Minor 
Ipomoea costata Garndi Sandplains Major 
Vigna lanceolata Djirilbadja Adjacent water Major 
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ROOTS AND TUBERS 

Six species of underground plant food are utilized in the study area. 
Three of these (lpomoea costata, l/'igna lanceolata, and Cyperus rotondus) 
are very important food items whereas another two (Clerodendrumfloribun- 
dum and Cassia notabilis) are fibrous, difficult to prepare, and are generally 
used in times of drought. One truffle (Elderia sp.) is consumed in the region 
but this is a luxury item only encountered occasionally (see Tables VII and 
VIII). 

Distribution 

Ipomoea tubers are collected from the sandplains, the best tubers being 
located on deeper, better-drained sandplains (see Table IX). Vigna tubers 
are found in varying quantities on virtually all creek lines and sometimes 
on sandplains adjacent to alluvial plains and seepages from higher ground. 
Cyperus rotondus is a sedge-like grass which produces a small cluster of onion- 
shaped tubers close to the surface of the ground. This resource is found in 
places that are seasonally inundated with water. 

Most of the edible roots are available for consumption all year round 
although their relative abundance varies throughout the year. Cyperus roton- 
dus bulbs are available a few months after wet season rains and are then 
ready for harvesting for the rest of the year; "he is ready when you dry, this 
time now (June), he can stop through the hot time too." 

Ipomoea tubers are also available throughout the year although their 
relative importance varies considerably. The Aborigines consciously stimu- 
late the production of new tubers from surface runners by burning, "when 
the cold time finish" (about August). Sweeney (1947, p. 295) records that 
these runners are also produced after a good rain. 

New tubers are harvested toward the end of the "green grass time" 
(May-July). When these are exhausted, the Aborigines turn to the deeper 
tubers on the roots of the "mother" or main plant. The older tubers are often 

Table VIII. Collection Times and Calorific Returns Recorded for 
Vigna lanceolata 

Weight Total Time a 
Collector (gm) (kcal) (min) Kcal/hr 

Bye Bye 120 104 15 414 
Budja Budja 570 497 120 248 
Bye Bye 120 104 120 52 
Budja Budja 260 224 120 112 
Budja Budja 260 224 30 448 

~Does not include travel. 
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Table IX. Collection Times and Calorific Returns Recorded for Ipomoea tubers 

Weight Total Time a 
Collector (gm) (kcal) (min) Kcal/hr 

Jimi, Nyami 2000 2700 65 2492 
Jimi 4700 6345 60 6345 
Bye Bye 2500 3375 180 1125 
Budja Budja 2100 2835 180 945 
Jimi 2500 3375 100 2025 
Mick 890 1201 100 720 
Bye Bye 7500 10125 360 1688 
Nyami 4000 5400 360 960 
Budja Budja 7400 9990 360 1665 
Bye Bye's mother 5500 7425 360 1237 
Bye Bye 6700 9045 360 1507 
Nyami 3700 4995 360 832 
Budja Budja 5000 6750 360 1125 
Nyami 4600 6210 360 1036 
Bye Nye 1500 2025 360 337 
Budja Budja 7800 10530 360 1755 
Bye Bye's mother 3000 4050 360 675 
Jimi 800 1080 95 682 
Jimi 2500 3375 38 5328 
Bye Bye and Sunfly 13000 17550 240 4387 
Bye Bye 1000 1350 60 1350 
Nyami 2600 3510 135 1560 
Bye Bye 3800 5130 135 2280 
Nyami 2300 3105 100 1863 
Nyami and Budja Budja 885 1195 230 312 b 

aDoes not include travel. 
bTubers collected near Stansmore Range. 

quite large and are usually located between 50-75 cm below the surface of  
the ground. They swell sufficiently to crack the ground around the middle 
of  the cold season (June-July),  and with the help of  this marker are most 
efficiently gathered at this time of  year. 

As the cold season finishes Figna tubers begin to swell. These can be 
harvested for a few months around September. Vigna tubers are a staple food 
of  the "goanna get up time" (August-October),  but are said to "dry up" by 
the extreme end of  the hot season (November-December). 

Both Figna and Ipomoea tubers are very important food items in the 
traditional diet. If they fail to produce, the local population has to move 
away and forage in other areas. The women say: 

We been looking anytime. Alright we got to go another place now, nothing. Can't 
find him djirilbadja (Vigna) or garndi (Ipomoea). No stopping this one, this place. 
No stopping. Keep going, keep going. We've been having wirrgal (Solanum centrale) 
and different one djirilbadja (Figna), long one, skinny one, yunala (unidentified 
species). 

Cassia notabilis and Clerodendrum floribundum are both consumed during 
the hot time. C. notabilis is considered to be "a rubbish one" and apparently 
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produces a fibrous tuber which makes a "crack like garndi" (Ipomoea) dur- 
ing the latter part of  the year. 

Not much is known about C. floribundum except that it has an edible 
root  resembling Vigna tubers and is available, if not consumed all year. 
O'Connell et al. (1983, p. 84) describe its roots as edible, but is regarded as 
poor  food by the Alyawara because of  its rough fibrous quality. Peile (1980, 
p. 60) also records it as a drought food. 

Processing Techniques 

Most of  the edible roots are relatively easy to process. For example, 
the bulbs of  Cyprus rotondus are simply dug by hand, roasted quickly in 
hot sand next to a campfire, and then rubbed between two hands to remove 
the outer skin. When in good supply, this is a very easy resource to gather, 
and, on one occasion, 12 adults collected enough bulbs to feed themselves 
(and had approximately 300 grams left over) fn just 20 minutes. On two other 
occasions, the returns were substantially lower, but still yielded between 
600-1000 kcal per hour (Table X). 

The edible roots used during the "hard time" are more difficult to 
process. The techniques used to process either species was not observed, but 
it is said that before C. notabilis could be eaten, they had to "cook him, throw 
him in the fire, clean him, rub him, cook him again and then eat him." Peile 
(1980, p. 60) describes how Clerodendrum Floribundum was also roasted 
in a fire and then the "cooked endoderm is peeled off  and the cooked phloem 
is eaten, but not the pith." 

Ipomoea tubers yield the highest returns of  all the edible roots collected 
by the Aborigines. The young shallow tubers are the easiest to collect. Often, 
the Aborigines could collect up to a dozen tubers from one root. The larger 
tubers growing on the older roots are more difficult to gather, and the 
Aborigines often have to dig up to 1 m below the surface to get them. The 
total quantities gathered on 24 different occasions show that the amounts 
vary from as low as 250 g an hour to over 4700 g an hour (Table IX). The 

Table X.  Collection Times and Calorific Returns Recorded for 
Cyperus rotondus 

Weight Total Time" 
Collector (gm) (kcal) (min) kcal/hr 

Budja Budja 950 2631 240 657 
Nyami 1500 4155 240 1039 

~Does not include travel. 
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average gathering rate is 1254 g an hour and, using the calorific value of  
cooked Ipomoea tubers (135 kcal per 100 g; Table VI), gives an average 
calorific return of  1690 kcal an hour. The best figure recorded was 6345 kcal 
an hour. This is virtually the same as the estimate given by O'Connell et al. 
(1983, p. 85). 

Ipomoea tubers are rarely eaten until cooked. Raw tubers contain rela- 
tively high amounts of  water (see Table VI) but are very hard to digest un- 
less they are cooked. Because of this, the Aborigines cannot survive on 
Ipomoea tubers in waterless country (Sweeney, 1947, p. 268). Before tubers 
are eaten, they are grilled for a few minutes on top of  hot coals and then 
baked in shallow earth ovens for about 20 minutes. When cooked, the tubers 
are eaten by hand without the aid of wooden or stone scoops as done in Cen- 
tral Australia (O'Connell, 1974). 

Vigna tubers grow within 20 cm of  the ground surface and are very 
easy to collect. The tubers are simply exposed with a digging stick and snapped 
of f  the root. Often, women collect tubers along the full length of  a root  in 
which case they dig shallow trenches several meters along the surface of  the 
ground. When sufficient quantities of  tubers have been collected, they are 
taken back to camp and baked by the handfuls for 5-10 minutes. 

EDIBLE FRUITS 

Distribution and Availability 

Edible fruits are collected from 12 plants. The most important of  these 
are the bush tomatoes (Solanum sp.). These are widely distributed through- 
out the region, occurring both on the rocky ground and on the sandplains. 
The bush plum (Santalum lanceolatum) is found consistently on deep sand 
and adjacent water bodies. The wild fig (Ficus platypoda) is confined to 
sheltered rocks and gorges in the hills. Two wild species of  orange (Capparis 
lasiantha and C. loranthifolia) and a wild cucumber (Mukia sp.) are located 
on the small flood plains among the hills. 

Solarium plants produce great quantities of  fruit. These ripen gradually 
over a long period of time and can be harvested consistently between June 
and August. Several of  these species are stored, and this extended the time 
these fruits are available into the hot season (December). Ficus fruits and 
wild cucumbers (Mukia sp.) ripen quickly and are only available for a short 
period at the end of  the cold season. Capparis fruits ripen around December 
and provide a limited supply of  food in the early part of  the wet season (see 
Table XI). 
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Table XI. Fruits 

Relative 
Scientific name Aboriginal name Habitat importance 

Capparis lasiantha Ngarngguli Flood plains Minor 
Capparis loranthifolia Yidaringgi Flood plain Minor 
Carissa lanceolata Managudji Swamp margins Minor 
Ficus platypoda Wirrgidji Rocky ground Major 
Mukia sp. Ngalbuwandji Flood plains Minor 
Santalum lanceolatum Nuwari Deep sand Moderate 
Solanum centrale Garrarrba Sandplains Major 
Solarium chippendalei Guru Sandplains Major 
Solanura chippendalei Willgarrba Rocky ground Major 
Solanum diversiflorum Gumbubadja Sandplains Major 
Solanum gilesii Djarrdubidji Sandplains Major 

Processing Techniques 

With the exception of two species of bush tomato (S. diversiflorum and 
S. chippendalei), all the fruits can be picked and eaten directly. They are 
usually consumed while people are foraging. Two species of Solanum can- 
not be eaten until the astringent liquid and black seeds contained within the 
plant are cleaned from the inside of the fruit. This is done by biting or twist- 
ing the fruit open, shaking out the inedible black seeds, and cleaning the 
internal flesh by rubbing it with a thumbnail or with sand. Solanum are very 
easy to gather and are either collected in wooden dishes or skewered onto 
a length of Sida virgata. For example, on one occasion, S. Chippendalei was 
collected from an unharvested crop of shrubs at an average rate of 5325 g 
an hour. This gave a calorific return of 9380 kcal an hour, or enough to feed 
four people for a day (Table XII). This is similar to the returns recorded 
for S. centrale by O'Connell et al. (1983) among the Alyawara in Central 
Australia and Gould (1969, p. 262) in the southern portion of the Western 
Desert. 

The Aborigines store two species of bush tomato (S. chippendalei and 
S. diversiflorum) which can be kept for several years if necessary (see also 
Thomson, 1975; Gould, 1969, 1980; Peterson, 1977). When these species are 
stored, they have to be carefully cleaned and cooked. This is done by turn- 
ing them continuously in hot ashes so that they do not burn. When cooked, 
the flesh is removed from the fire and winnowed free of sand and foreign 
matter. The cooked flesh is then mashed with water and rolled into a ball, 
covered with grass, and wound up with twine. Sometimes, the Aborigines 
mix cooked lpomoea tubers with the fruit. These balls of food are kept for 
consumption during the hot time, given to young men when they go into 
ritual isolation, or are traded with visiting people for meat. 
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Table XIL Collection Times and Calorific Returns Recorded for 
Solanum chippendalei 

Weight Total Time a 
Collector (gin) (kcal) (min) Kcal/hr 

Peter 450 907 30 1815 
Nyami 2200 4436 30 8872 
Sunfly 3600 4546 30 9092 
Jimi 4400 8872 20 17744 

"Does not include travel. 

NECTARS AND EDIBLE GUMS 

A variety of  nectares and edible gums are consumed in the study area 
(see Table XIII). The most important  of  these is the nectar of  Grevillea aff. 
eriostachya, Hakea macrocarpa, H. suberea, and the sap of Acacia acrade- 
nia. These species are commonly found on the sandplains and produce edible 
substances between July and September. These sweet foods are a luxurious 
addition to the diet. 

INSECTS 

Six plant species are hosts for a variety of  edible insects (Table XIV). 
The most important of these is the witchetty grub (Cossidae sp.; see Tindale, 
1935) which can be found in great quantities in coolibah trees (Eucalyptus 
microtheca) along creeks and waterholes. Witchetty grubs can be located in 
these trees by a red spot on the white bark of  the tree and are removed by 
simply opening the bark with an axe or rock and pulling the grub out with 
a hooked twig (yanggu) or the fingers. They are eaten raw or roasted quick- 

Table XIII. Nectars 

Relative 
Scientific name Aboriginal name Habitat importance 

Crotalaria cunninghamii Ngalyibi Sand dunes Moderate 
Eremophila latrobei Miin miin Sandplains Minor 
Eremophila aff. Yadawarra Sandplains Minor 

latrobei 
Eucalyptus pachyphylla Djiduburru Deep sand Minor 
Grevillea aff. Galin galin Sandplains Major 

eriostachya 
Hakea macrocarpa Biruwa Sandplains Major 
Hakea suberea Yuradajarrdu Sandplains Moderate 
Melaleuca lasiandra Djandandu Swampy ground Moderate 
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Table XV. Collection Times and Calorific Returns Recorded for Witchetty Grubs 

Weight Total Time a 
Collector (gin) (kcal) (rain) Kcal/hr 

Five people 385 1001 10 6006 
Nyami and Budja Budja 490 1274 60 1274 
Bye Bye 470 1222 60 1222 

aDoes not include travel. 

ly on hot coals. Witchetty grubs gathered in this way are easy to collect. They 
are collected at a rate of about 30-40 grubs (400 g) an hour, giving an aver- 
age calorific return of about 1000 kcal per hour (Table XV; see also O'Con- 
nell et al., 1983; Tindale, 193). 

Other species of grubs can be collected from the roots of Acacia hil- 
liana, Cassia venusta, and Templetonia incana. A. hilliana is an important 
source for grubs and is found in abundance on the interface between rocky 
ground and the sandplains. Grubs from A. hilliana are obtained by simply 
uprooting small trees and retrieving the grubs from the roots. The other plants 
are found on the sandplain but are fairly restricted in their distribution. 

Another insect food frequently sought are the wasp parasite and larvae 
inhabiting the coccid galls on the desert bloodwood (Eucalyptus aft. termina- 
lis). These trees only grow on flanks of sanddunes, and the galls are collect- 
ed during the cold season while still hosting the parasite (Sweeney, 1947; Peile, 
1980). 

WOODEN IMPLEMENTS 

Two of the most important plants used to make wooden implements 
in the region are two species of Acacias, mulga (Acacia anuera) and A. 
pachycarpa. Both species grow on laterite plains and flood plains, although 
the distribution of mulga is quite restricted. Mulga is used to make large 
ceremonial boards, parrying shields, spear throwers, women's clubs, boomer- 
angs, and punishment spears. A. pachycarpa is primarily used to make 
boomerangs. 

Seven plants growing on the sandplains are used to make wooden im- 
plements. Two species of Acacia (A. coriacea and A. pruinocarpa) are quite 
commonly used to make boomerangs. The straight saplings of A. adsurgens 
are used to make digging sticks, clubs, and, occasionally, hunting spears, 
although the best woods for spear making are Acacia cowleana and A dic- 
tyophleba. A. cowleana is not as resilient as A. dictyophleba and is only used 
when the latter is not available. A. dictyophleba is highly prized but is quite 
rare, growing in dense, isolated stands in remote sand dune country. People 
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travel to these areas during the wet season to obtain the wood (also see Gould, 
1969). 

Eucalyptus is also used to make wooden artifacts. Hardwood digging 
bowls are made from the bloodwood (E. terminalis) and coolibah (E. 
microtheca). Bark dishes are made from the smooth white bark of E. aspera 
and E. microtheca. 

One of the most important woods in the region is the bean tree (Ery- 
rina vespertilio). This is a light, tough softwood and is used to make the large 
winnowing dishes and men's shields. Bean trees are found in greatest abun- 
dance along the numerous small creeks running from hills. 

The only species found on the hills used for making implements is Acacia 
rhodophloia. This is used to make hooked fighting boomerangs (Table XVI). 

M i s c e l l a n e o u s  

Apart from obtaining food and wooden implements from plants found 
in the study area, the Aborigines use various plants for other purposes. These 
include ceremonial decorations, twines, baskets, water filters, children's spears, 
head pads, shoes, adhesives, medicines, and ashes for mixing with tobacco. 
A brief description of these is provided in Tables XVII-XXI. 

ANIMALS 

Within the literature, there is only a limited amount of information 
available on the animal foods eaten by Aboriginal people in the Western 
Desert (Gould, 1969, 1980; Tonkinson, 1978; Meggitt, 1962; Lawrence, 1969; 
Long, 1971). 

Throughout this project, it has been difficult to assess the wildlife 
resources likely to have existed in pre-contact times because the marsupial 
fauna is largely nocturnal and has changed somewhat during the last 50 years 
(Frith, 1978). The most important influences on the local fauna appear to 
be the introduction of cats and the decrease in fire frequency. Bolton and 
Latz (1978) suggest that the decreased fire frequency in the desert since the 
Aborigines left the region has destroyed the habitats and populations of some 
of the small marsupials. Feral cats also appear to be responsible for the 
decrease in the population of small marsupials, and are recorded as preying 
on small birds and reptiles as well (Frith, 1978, p. 91). Carnegie (1898, p. 
214) recorded that feral cats were in the desert before the turn of the century 
and they are part of the subsistence base of people in the region today. Rab- 
bits, cattle, and camels are rare and seem to have had little influence on the 
local environment. 
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MAMMALS 

Distribution 

Large mammals are relatively scarce and restricted in their distribution. 
Red kangaroos (Megaleia tufa) are usually located on alluvial plains and flood 
plains. During the wet season, they tend to spread widely over the country 
but move back to the vicinity of  major waterholes as surface water contracts. 
The Aborigines feel that this particular field area is good kangaroo country 
and said there were, in fact, "too many kangaroos." This seems to be a fairly 
relative observation because the combined population must be less than 40 
individuals. The population of euros (Macropus robustus) in the region is 
equally small. These macropods live in the hills. 

Wallabies, bandicoots, rats, mice, and dasyurids used to live on the 
sandplains, but their number seem to have decreased considerably in the re- 
cent past. The Aborigines say a number of species are "finished" in the region 
and only five burrows of  the rabbit-eared bandicoot were recorded (Macro- 
tis lagatis; Bolton and Latz, 1978; Gould, 1969). Carnegie (1898) makes fre- 
quent references to the collection of  bandicoots by Aborigines before the 
turn of  the century. The Aborigines say the population of  echidnas 
(Tachyglossus aculeatus) living in the hills has also reduced, but that the dingo 
population is about the same. 

Hunting Techniques 

Large animals are hunted by men. The hunting spears used are only 
accurate up to a distance of  about 20 m (Horne and Aiston, 1924, p. 79; 
Love, 1936, p. 81) and, as a result, the men stalk the animals very carefully, 
from downwind. Often they cover themselves with a disguise of  spinifex and 
branches. Sometimes the men work in groups and use fire to drive the animals 
into the range of other hunters lying in wait. The men spear the animals at 
about thigh level hoping to prevent the animal from hopping away when hit. 

When first killed, the animals are gutted, and taken to camp for cook- 
ing. When cooked, the hind legs are dislocated at the hip, the tail removed, 
and all the fur burned off.  Hot  coals are placed in a deep earth oven, and 
the animal is laid on top of  these and covered with the remaining coals and 
hot sand. The tail is cooked separately and the stomach, intestinal fat, liver, 
and kidneys are grilled on top of  the coals. If the people are not too hungry, 
the animal is left to cook for several hours. Otherwise, it is eaten partially 
raw. Blood which spills into the intestinal cavity is often drained and drunk 
as well. 
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Bandicoots are rather more difficult to get, and it requires a lot of dig- 
ging to remove them from their deep underground nests. Carnegie (1898, 
p. 242) records that when caught, the fur is plucked off and grilled on the 
coals of a fire. 

Dietary Importance 

Carnegie's (1898) numerous references to Aborigines consuming bandi- 
coots suggests that these are probably the most important marsupials in the 
traditional diet. The Aborigines value kangaroo meat but probably do not 
manage to kill them very often. Only eight were shot in the 10-month period 
of this study. Even with a vehicle and .22 rifle, many hunts were unsuccess- 
ful. Large marsupials are probably more important in the overall diet be- 
tween August and December when populations contract around available 
waterholes, and the heat causes them to rest more often during the day. 

REPTILES 

Distribution and Availability 

Lizards are apparently a major source of food for feral cats (Frith, 1978, 
p. 91) but despite this, Aborigines claim they are more abundant today than 
in the past, possibly a result of reduced predation by people. The major 
species hunted include the centralian blue tongue (Tiliqua multifasciata), the 
great desert skink (Egernika kintorel), and two monitors (Varanus gouldii and 
V. acanthurus), but there are many small dragon lizards (Amphibolurus sp.) 
caught and eaten by children. The Aborigines seem to regard geckos 
(Diplodactylus sp.) with distaste. Lizards are found widely on the sandplains 
and dunes, and the ridge-tailed monitor (V. acanthurus) is found in rocky 
crevices in the hills. 

Snakes are not common in this part of the desert and the most com- 
monly caught are pythons (Aspidites melanocephalus and Aspidites ramsayt). 
One species of edible toad (Notaden nichollsi) is collected in the region. 

Lizards and snakes are available all year round but hibernate during 
the winter. The centralian blue tongue and ridge-tailed monitor are the first 
to leave their nests after winter and herald the start of the "goanna get up 
time" (September-October). The desert spade foot toad (Notaden nichollsO 
is most commonly gathered when it leaves its nest to breed during the wet 
season. It is also collected after winter drizzle when it comes to the surface 
to feed. 
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Collection and Consumption 

Both men and women gather reptiles. Once the tunnel of  a lizard is 
found, its nest is located by beating the ground with the heel of the foot or 
a digging stick. The animal is then dug out and bashed on the head. Both 
snakes and lizards are baked in shallow earth mounds. Before lizards are 
cooked, the intestines are pulled out through the anus or hooked through 
the side of  the neck with a stick. When gutted, reptiles are grilled on hot 
coals until almost bursting and then baked for about 20 minutes. Before the 
desert skink (E. kintoret) is cooked, it is scaled with a stick. 

Lizards are relatively easy to collect, and the average collection rate 
(including travel time) for the 167 lizards collected in 1982 was 733 g per 
hour (Table XXII). This gives a return of  approximately 2000 kcal an hour 
based on the average calorific value of  cooked specimens (Table VI). 

Edible toads are dug from deep (1.5 m) pits within sand dunes. Often, 
several nests of  frogs are located in each hole, yielding up to 1000 g of toads 
per hour. Toads are killed by crushing the skull and are cooked on hot coals, 
skinned, and eaten (see also Peile, 1978, p. 12). 

Dietary Importance 

Lizards are the main source of  protein and fat for the Aborigines liv- 
ing in the desert. They are critically important  during the last few weeks of  
the hot season. If  rains come unusually late, lizards are virtually the only 
food the Aborigines have to survive on. At these times, life is quite difficult 
and often people starve. The men said that, under these conditions, they leave 
camp before sunrise in pursuit of food and return after dark. They said they 
would try and collect about three goannas for their families. The average 
weight of  the goannas collected was 456 g. This converts to a calorific value 
of  1304 kcal per goanna. Therefore,  three of  these goannas only yield 3912 
kcal of  energy. If the number of  people in an average family is five people 
(see Cane, 1984), then this daily ration is only enough to provide each per- 
son with 782 kcal of  energy a dayI 

BIRDS 

Both birds and their eggs form an important part of the traditional diet. 
Emus (dromaius novaehollandiae) and bustards (Eupodotis australis) are the 
most commonly sought species, but emus are rather rare. For example, dur- 
ing the study period, only eight emus were seen, and none shot. Bustards 
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are common and are easily hunted. Flocks of between 20-30 birds were seen 
feeding on freshly burned ground and smaller flocks were seen of between 
three and five birds on the flood plains (Table XXIII). 

DISCUSSION 

The nature of the information presented in this paper raises certain ques- 
tions about the traditional anthropological view of desert Aborigines' subsis- 
tence. It raises questions about the resource base, adaptive strategies, division 
of labor, settlement patterns, and a variety of other issues, which, in the ab- 
sence of quantified data, have only been partially understood in the past. 
In the remainder of this paper, some of these issues are examined. 

Regional Differences in Subsistence 

It is apparent that there are regional differences in the nature of sub- 
sistance strategy practiced by Aboriginal people living in different parts of 
the Western Desert. 

These differences result largely from cultural and geographic factors. 
For example, in comparison with their southern neighbors from the Gibson 
Desert (Gould, 1969), the Aborigines of the Great Sandy Desert appear to 
have enjoyed greater economic diversity and greater seasonality in the avail- 
ability of resources. The Ngatatjara to the south do not enjoy access to im- 
portant resources such as Ipomoea or Vigna tubers and are not recorded to 
have stored and utilized Acacia and eucalyptus seeds. Conversely, Chenopo- 
dium and Eragrostis seeds and Ficus fruit are major resources in the Gibson 
Desert, but are comparatively unimportance to the Gugadja in the Great 
Sandy Desert, who also do not have access to Canthium or quandong fruits 
(Santalum acuminatum; Gould, 1969, 1982). Similarly, the annual subsis- 
tence round practiced by the Gugadja is not stimulated or governed by the 
location and size of erratic rain showers, unlike that of the Ngatatjara, who 
seem to be forever on the lookout for rain. In the Great Sandy Desert, the 
Aborigines spread out during the summer in search of unused supplies of 
food. They congregate around large waterholes during the winter where abun- 
dant supplies of fruits, seeds, and roots allow participation in large ceremo- 
nies. Toward the end of the dry season, the Aborigines move back to major 
rockholes and practice a generalized hunter-gatherer subsistence strategy. 

The Gugadja practice a very similar subsistence system to the Walpari 
and Alyawara to the east (Meggitt, 1962; O'Connell et al., 1983). Their 
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resource base is almost identical, the processing methods are the same, and 
the seasonal round is similar. 

Highlighting the regional diversity in the subsistence strategies practiced 
by desert Aborigines, however, is the difference between these groups and 
the Bagundji of the margin of the arid zone in eastern Australia (Allen, 1974). 
Here, the Aborigines congregate in large groups along river banks during 
the summer months. This is a time of high productivity and the Aborigines 
collect fish, shellfish, bullrushes, and migratory birds. By comparison, winter 
is a difficult time, and the Aborigines split up into small groups and focus 
their attention on mammals, seeds, fruits, and tubers. Both the Gugadja and 
Bagundji practice seed storage quite extensively. 

The Nature of Subsistence 

The information presented in this paper suggests that subsistence is not 
overly opportunistic. The seasonal availability of resources combined with 
the detailed environmental knowledge of Aboriginal peoples make hunting 
and gathering activities quite predictable and reliable. For example, the avail- 
ability of vegetable tubers during the cold season is very predictable and allow 
relatively large groups of people to live semi-permanently around large 
waterholes. Further, the Aborigines take conscious steps to store Acacia, 
eucalyptus, Stylobasium seeds, and Solanum fruits for periods of food short- 
ages. They also have a conscious policy of burning the land to stimulate new 
tubers, grass seeds, Solanum fruits, and to attract game. Hunting and gather- 
ing behavior is most opportunistic and generalized between the "goanna get up 
time" and the wet season (August-March) when the Aborigines forage widely 
for a variety of different resources. 

Desert subsistence cannot be characterized as either "affluent" or un- 
duly harsh (Thomson, 1964; Sahlins, 1968; Lee, 1968; Gould, 1969; O'Connell 
and Hawkes, 1981). Rather it varies between these two extremes. The best time 
is the cold season when easily-gathered resources such as tubers and fruits 
are abundant and women only have to spend a few hours gathering to pro- 
vide sufficient food for an average family. This is a time of affluence, charac- 
terized by feasting, leisure, and social interaction. It is a time of ceremonial 
activity, when gatherings of up to 300 people congregate for religious pur- 
poses. The "goanna get up time" (August-October) is more arduous and, 
at this time of year, both men and women spend most of the day foraging. 
The last part of the year, from October until the first wet season rains (Jan- 
uary) sees a decline in economic activities. People congregate around major 
waterholes and collect whatever food (usually goannas) is available within 
a foraging radius of about 15 km from the waterhole. This is a harsh time 
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of  year, and food supplies often dwindle to the point of  virtual starvation. 
When wet season rains fall family groups spread out across the country, 
gathering a variety of  resource, left over from the previous year. 

Sexual Division of Labor 

Contrary to popular belief (Gould, 1969; Peterson, 1970; Hiatt,  1970; 
Maddock, 1970) women are not always the principal food gatherers in the 
desert. The role of  the sexes in the collection of  food appears to vary season- 
ally. Women are the principal food gatherers during the cold season 
(May-August),  whereas both men and women make a substantial contribu- 
tion to the diet during "goanna get up" (August-October).  Men take over 
the role of  food collecting during the hot season (October-December),  and 
both men and women collect food during the wet season and "green grass 
time" (January-April).  Men and women shared many of  the subsistence acti- 
vities. Neither sex is adverse to collecting wild fruits, eggs, small marsupials, 
tubers, or witchetty grubs, although seeds are always processed by women 
and men always do the hunting. 

Importance of Desert Resources 

The main foods utilized in the northern part of  the Western Desert are 
seeds, wild fruits, tubers, reptiles, marsupials, birds, and grubs. 

Without doubt, edible roots are the most important and easily-gathered 
food in the region. Ipomoea tubers are the most important of  the five root 
crops and are usually the major resource used to support ceremonies whenever 
rainfall is heavy enough to allow sufficient people to gather. Vigna tubers 
are also very important but are generally only available for a short time be- 
tween August and September. The edible bulb of C. rotondus can be har- 
vested all year but is only available in relatively small amounts throughout 
the area. 

Except for the Solanum fruits, the fruits eaten in the study area are 
treated as luxury items, additional to the daily fare, and are generally con- 
sumed as people traveled. Gould (1969, 1980) records that Ficus fruits are 
a desert staple, but their ripening period is so short that this is unlikely. The 
Solanums make a more substantial contribution to the diet and, with the 
exception of  S. centrale, are consumed in great quantities when available. 
S. centrale is said to produce very bad headaches if too much is eaten. 

Most foods are available in a broadly defined season, although some 
such as Ipomoea and Cyperus tubers, reptiles, birds, and witchetty grubs 
can be obtained all year. Most of  the vegetable foods ripen during the cold 
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season (May-August), and, as the year progresses, a greater diversity of less 
abundant foods are available. Supplies of food begin to run out and are often 
in short supply during the hot season and wet season (November-February). 

Vegetable foods do not always constitute between 70-80% of the tradi- 
tional diet (Meggitt, 1957; Gould, 1969. This figure may be true for some 
of the winter months, but it varies seasonally. Animal foods become increas- 
ingly important during the spring, and eventually dominate the diet, i.e., 
lizards, during the early summer (December). 

Importance of Seeds 

It has always been assumed that seeds are an important part of the tradi- 
tional diet in arid Australia (Gould, 1969, 1980; Allen, 1974; Meggitt, 1957; 
Tindale, 1974; O'Connell et al., 1983; Lawrence, 1969). The information 
presented in this paper suggests that this assumption is not entirely correct. 

Grass seeds are difficult to process, and unless the major species are 
particularly abundant and close to campsites, they usually constitute a "bread 
and butter" kind of backstop to the subsistence system. 

The processing times recorded in this paper convert to a handling rate 
of between 3-6 hours for each kilogram of damper processed from various 
seeds. This translates to an energy return of between 246-810 kcal per hour. 
The average handling time is therefore 5 hours to produce 1 kg of food and 
a return of only 340 kcal an hour. If, for example, grasses are "staple" foods 
and constitute between 30-50% of the traditional diet as suggested by Gould 
(1969, 1980, 1982), then one woman would have to work between 10-15 hours 
a day simply to provide an average family of five with less than half their 
daily calorific intake. These figures might be slightly exaggerated given that 
the women are relatively unfit and out of practice, but, nevertheless, they 
give some idea of the effort involved in processing seeds. Therefore, unless 
large supplies of relatively easily processed grass seeds are available, they 
probably constitute only about 20% of the daily diet. The Aborigines always 
prefer to get large game, lizards, tubers, and various fruits rather than grass 
seeds. The unique value of seeds, however, is that (unlike many other food 
items which are only available seasonally, and can fail to ripen in abundance 
in any given year), they can be stored and can always be found somewhere. 
Seeds are most abundant and of greatest economic importance during the 
coldest seasons (between June-October), but become quite scarce during the 
hot and wet seasons (November-March). Grass seeds are notably more im- 
portant during large ceremonies when other local resources are pushed to 
their limits. 

With regard to the relative importance of individual species of seeds, 
it is apparent that, with the exception of the three species of spinifex, the 
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grass seeds are the most desirable. Among the grasses, Panicum australiense, 
P. cymbiforme, and Fimbristylis oxystachya appear to be the most impor- 
tant. Most of the other grass seeds are of moderate importance and are used 
in a supplementary fashion in the diet. The edible shrubs, Acacias, eucalyp- 
tus, spinifex, and the succulent T. verrucosa are generally at the bottom of 
the list, although their relative importance in the daily diet increases during 
the hot season (or in the case of spinifex, in the late wet season) when every- 
thing else is in short supply. 

CONCLUSIONS 

This paper presents data recorded during the final phases of hunter- 
gatherer activity in arid Australia. It is perhaps the last reliable data on hunter- 
gatherer subsistence economies from arid environments anywhere in the 
world. The paper has been written to provide a complete picture of Aborigi- 
nal economic life in the Western Desert. Several smaller, less detailed studies 
have been conducted in the Western Desert, but none have been able to fully 
explain the nature of desert subsistence. As such, some of these papers have 
presented limited interpretations of Aboriginal subsistence which this paper 
supplements and develops. This new data suggests new interpretations and 
rectifies some past misconceptions about desert subsistence. 

Most obvious perhaps is the predictability of both seasons and the avail- 
ability of resources. In earlier studies, extreme opportunism was noted by 
ethnographers. This impression must now be questioned as it is apparent that, 
while generalized/opportunistic hunting and gathering did occur in specific 
seasons, Aboriginal people also live in semi-permanent camps for extended 
periods throughout the year. These camps are located at major waterholes 
and people focus their economic activity on key resources. The locations of 
reliable food and water resources are well known. In this sense, Aboriginal 
life is quite secure and predictable. 

Aboriginal people also have access to a much larger and more reliable 
resource base than previous studies have shown. Foods such as reptiles, 
Ipomoea and Vigna tubers, and Solanum fruits are staple resources. Other 
foods such as Ficus fruits and nectars are luxury items, and others (spinifex 
seeds and fibrous tubers) are used as drought foods. 

Grass and Acacia seeds appear less significant in the diet than previ- 
ously thought. Processing these foods is such a difficult and time-consuming 
task, it is unlikely that seeds can contribute more than 20% of the daily diet 
at most sites. Seeds are stored, however, to help people through lean times 
of the year. 

The availability of resources fit within a broad seasonal rhythm. Vegeta- 
ble foods dominate the diet during the cold season, contributing up to 70% 
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of the food consumed. The diet becomes more generalized utilizing both meat 
and vegetable foods during the spring, with reptiles being virtually the only 
food collected (contributing 80-90% of the foods eaten) during the late dry 
season (December). With these seasonal fluctuations, there are changes in 
the resource base. Thus, the old notion of  extreme desert hardship and the 
contemporary notion of hunter-gatherer affluence are inaccurate. Rather than 
either of  these two extremes, there is an alternating rhythm of affluence, 
leisure, and social initiations in the winter, and economic hardship and stress 
during the spring and summer. 

This broader, more complicated view of subsistence in the Western 
Desert points to the value of long-term, quantitative research into hunter- 
gatherer economies, and provides a reliable source from which human adap- 
tation in marginal environments can be understood. 
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