
I illillllllffi llilllilililffi llll
019907I

Ny'aruninpa:  Pintupi  Burn ing in  the Austra l ian Western Deser t

t Departnent of C onsen-otion end Land Monagement,
Australia, 698 3
! Department of Consenation and Land Management,
llanneroo, Western Austrclia, 69I6

N.D. Burrowsr, A.A. Burbidger and P.J. Fullei

Locked Bag 101, Bentley Delivery Centre, Bentley, Western

Weslern Australian Wildlife Research Cenlre, P.O. Box 5l,

Abstract

The relatively recent exodus ofAboriginal people fiom parts ofthe Westem Desert region ofAustralia has coincided
with an alarming decline in native mammals and a contraction ofsome fire sensitive plant communities. Proposed
causes ofthese changes, in what is an otherwise pristine environment, include a changed f,re regime resulting fiom the
departure oftraditional Aboriginal buming, predation by introduced carnivores and competition with feral berbivores.

Knowledge ofthe hre regime during the long period ofAboriginal occupation ofthese lands and the involvement of
Aboriginal communities in contemporary land management are important issues to be addressed ifconservation lands
are to be managed appropriately- As part ofthis process, we interviewed Pintupi Aboriginal people to obtain
information about their traditional use of fire and to obtain their views on how country could be managed with fre. We
were particularly interested in the reasons for burning country and in the temporal and spatial variation in the size and
distribution of bumt patches. W€ supplemented this yaluable but largely qualitative oral information with a quantitative

study of fire footprints in a chronological sequence ofblack and white aerial photographs and satellite imagery. The
study focussed on a remote region of the Western Desert west ofLake Mackay, an area from which Aboriginal people

living a traditional lifestyle (free from European influences) had most recently depaned. The earliesl (1953) aerial
photographs revealed a broadscale paftem of numerous small burnt patches, 75olo of which were less thaa 32 ha, and
occasional large fires, up to 6 000 ha. This pattem is consistent with information provided by Pintupi people; that fue
was used purposefully, frequently a:rd regularly across the landscape. The multi-phased mosaic ofnumerous
interlocking small bumt patches evident on the 1953 aerial photography has been obliterated in recent times and
replaced by a simpler mosaic consistiDg of large tracts oflong unbumt or recently burnt vegetation.
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l n t rod  uc t ion

The Great Victoria, Cibson, Crear Sandy and Litt le Sandy Desens (the Western Desen) occuPy some 1.6 mill ion kmr

of Western Australia, of * hich more than I 00 000 km: is managed for nature c onserv Jt ion. The conservation reserves

in the westem Desert are large, remote and relatively undisturbed. A management option for such reserYes, therefore'

is to do nothing and allo\v natural processes to continue to shape the biota. However, in spite ofthe apparent pristine

narure ofthese reserves and the lack ofdirect European impact, a sudden and alarming decline in native mammals has

been reported (Bolton and Latz 1978. Burbidge 1985, Burbidge et a/. 1988, and Burbidge and McKenzie 1989).

Burbidle and Jenkins (1984) reported that about 33 percent of Westem Australian desert mammals are extinct or

endang-ered. They noted rhat this decline had occuned over the last 30 to 50 years. Burbidge and McKenzie ( 1989)

have shown that all declines and extinctions have been restricted to native mammals with a mean adult body weight in

the range from 35 grams ro 5 5OO grams (the critical weight range). Three main hypotheses have been proposed to

explairithe decline and in some cases, extinction of desert mammals; change in fire regime, predation by feral animals

and competition from feral herbivores (Burbidge and Johnson 1983). The notion ofa changed fire regime contributing

to mammal decline has some support among westem Desert Aborigines. For example, Ngaanyatjarra Aborigines fiom

tbe Warburton area of Westem Australia believe that the m irr'ta, or bunowing b ettong (Bettongia lesueur)'had " go'|..e

to the sky because the country had not been cleaned up" (de Graaff 1976). "Clean up" is a term often used by

Aborigines for buming the vegetation (Jones 1980). Kimber (1983) reported that PintuPi people believed that perhaps a

"big bushfire" caused the disappearance ofthe golden ban dicoot (Isoodon auratus)'

Aborigines frst arived on the Australian continent at least 50 000 - 60 000 years ago ard occupied the deserts ofthe

interio-r by at least 20 000 years ago (Mulvaney 1975, Flood 1983 and Gould l97l). They showed remarkable

resilience and resourcefuhless to survive in a vast expanse ofscattered food and water resources (Tonkinson 1978).

They were highly mobile, were able to exploit a variety ofresources in different areas at different times and developed

a detailed knowledge of the environment.

Recent changes in the fre regime are believed to be a direct consequence ofthe exodus ofAboriginal people llom the

desert to Euripean settlements, missions, outstations and other communities (Gould 1971, de Graaf 197 6, Latz and

Griffrn 1978, kimber 1983, Saxon 1984 and Burbidge 1985). Latz and Griffm (1978) Postulated that Aborigtnes

created a stable ecosystem by "buming the country in a mosaic pattern". They believed that mosaic buming reduced the

extent and continuity ofhea\T fuels, and therefore reduced the occurrence of intense wildfues. They also stated that a

second effect of mosaic burning was to create a range of 'states' in the vegetation, fiom early post-fire plant

communities to old mature patches and that such diversity ofslates would host a greater variety ofPlants and animals.

Latz (l995) observed that many ofthe most important food plans are only abundant in the first few years after fire. He

reported that ofthe twelve plants that are most important to desert Aborigines, ltve are 'fitre weeds'.

The extensive use of fre by desert Aborigines was recorded by early explorers (e.g , Warburton 1875, Giles I 889 and

camegie 1898) and more recently by anthropologists and ecologists (e.g., Finlayson 1943, Jones 1969, Calaby l97l'

Coutit gz t, de Graaf 1976, Tonkinson 1978, Kimber 1983, Latz 1995 and Bowman l99E). Kimber ( 1983) observed

that pintupi used f,ll.e in a skilful and controlled manner for many reasons, such as hunting, signaling, to "clean up" the

country, f;r ceremonies, and for fun. He provided a general description ofwhen ltres were lit and the range in fire sizes

and also made some crude calculations ofthe proportion ofcounfy burnt and the approximate age since the last f,ire,

based on information in the diaries ofDavidson, who explored parts ofthe Tanami Desert in 1900.

However, there is limited reliable quantitative information about the nature ofthe past fue regimes. Bunows and

cbristensen (1990) studied early aerial photographs and recent satellite imagery ofa 54 000 ha area west of Lake

Mackay (Westem Australia) and reponed a massive increase in the size ofbumt patches in the 1970s and 1980s

following the cessation of traditional Aboriginal burning'

Quantitative data on past and present hre regimes are ofconsiderable interest to managers ofarid zone nature

clnservation reserves who aim to maintain and improve the biotic diversity ofthese rich desert ecosystems lFthe

decline of native fauna is to be halted and faunal diversiry restored, then active management is necessary to control

inrroduced predators such as th e fox(Vulpes vulpes) and the feral cat (Fel/s calrs), to ensure a fire regime similar to

thar which persisted during traditionai aboriginal usage ofthe land and, where possible, to re-introduce locally extinct

and endangered fauna.

This study aims to document the ways in which westem Desert Aborigines used fire and to compare theil oral

evidence with remote sensing data. It also aims to quantify the scale ofthe fire mosaic induced by traditional

Aboriginal buming and to provide quantif iable evidence ofa changed fire regime since a deParture from traditional

bumin"g practices. As well as bringing together oral evidence and photographic evidence, we build on the earlier work



of Burrows and Christensen ( I 990). Knowledge of past f ire regimes and of traditional buming practices would greatly
assisr rvith the tbnnulation ofappropriate fire management strategies for desert consewation reserves. we comment on
the benefits ofnot only incorporating Aboriginal knorvledge into land management decisions, but ofnreaningfully
involving Aboriginal communities in decision making and on-ground management activit ies.

Methods

The depanure ofAborigines from their desert homelands started with first European contact at the end ofthe
nineteenth century. Amadio and Kimber ( 1988) present a summary of European exploration and contact with

Aborigines ofthe northem portion ofthe Western Desert and also describe the movements ofAboriginal people away
from their homelands and into European settlements.

To gather information about the traditional use offire, we decided to focus the study on a region ofthe Westem Desert
from which Aborigines had most recently departed from a more-or-less traditional lifestyle. We leamt that a very
remote tract of land in Westem Australia north of the community of Kiwirrkuna and west oi Lake Mackay in Western
Australia was the last homeland utilized in a traditional manner by Pintupi people (fuchard Kimber, Billy Nolan
Tjapinati and Warlimpirringa !apaltjarri, pers. comm.). The area lies on the eastem edge ofthe Great Sandy and
Gibson Deserts b€tween longitudes l27o 30' E and 1280 50'E and latitudes 22o 8 S and 22o 50 S (Figure l). As a
result ofthe arid climate and sandy soils, the vegetation consists mainly ofhummock grasses, or spnifex (Triodia

rpp.) and associated small shrubs, herbaceous plants and scattered low trees. The sand plains that cover most ofthe
region are crossed by longirudinal, stable dunes, which uend east-west. Playas are scattered throughout the area, the
largest playa being Lake Mackay, which has a total area ofabout 3 500 square kilometres (Blake 1977).

To the best ofour knowledge, the main exodus of Pintupi from this region commenced in the early 1960s, with the last
of the bush people coming into Wulungumr (Kintore) and Kiwirrkurra communities in 1985. We interviewed
Aborigines fiom the Kiwirrkuna-Lake Mackay area about their use of flre in the ''old days". We compared this oral
evidence with the quantitative data on temporal changes in hre size ard distribution extracted fiom aerial photogmphs
and satellite imagery, substantially increasing the size ofthe area studied by Burrows and Christensen (1990) by more
than 240 000 ha; their original study area being about 54 000 ha.

Traditional Aboriginal Use of Fire: Oral Evidence

In 1987, two ofthe authors (Andrew Burbidge a-nd Phil Fuller) travelled to the remote desert Aboriginal communities
of Walungumr and Kiwirrkurra (see Figure l) to talk to Pintupi people about their traditional use of flre, especially
bush fire. At this time, many people in this area had only recently come in contact with European society and retained a
profound knowledge of their traditional lifestyle.

The interviews were conducted with the aid of a Pintupi linguist, John Heffeman. We experienced some difficulty
obtaining interviews because of two local events that coincided with our visit. Many people had left the community to
attend a sports meeting at Yuendumu, a community across the Westem Australian border in the Northem Territory. Of
much greater significance was the initiation ceremony being conducted at Kiwirrkun4 involving many ofthe
knowledgeable old people with whom we wished to talk. We were not permitted to move about the area fieely during
the ceremony, which continued for several days. Eventually, we managed to conduct nine interviews, as well as talk
about the local mammals. We displayed the skins (obtained fiom the Westem Australian Museum) of a number of
mammals now locally or totally extinct. This proved a popular draw card with Aborigines and was a useful means of
initiating more interviews and obtaining additional information about the animals and about fue.

Fire size and distribution: Photographic evidence

We expanded on an earlier study by Bunows and Christensen ( 1990) who used early ( 1953) aerial photography and

satellite imagery to map fire footprints and to quantiry the size and spatial distribution ofbumt patches. They examined

imagery that covered an area ofsome 54,000 ha west ofLake Mackay (Figure l). This region was chosen for study
because it was known to be one of the last areas in which traditional Aboriginal buming was practiced. While the

exodus of Pintupi fiom a traditional lifestyle to European-style settlements probably began in the early 1960s, the last
people to lead a traditional lifestyle without European influence, emerged from this part ofthe Great Sandy Desert in

1985. As part ofa rocket research project by the Australian and Brit ish govemments (the Blue Streak Rocket Project)
the fl ight path ofthe rockets was mapped from low level (l:50 000) black and white aerial photography flown by the
Royal Australian Air Force in July 1953. This coincidence ofevents provided a unique opportunity to irvestigate
traditional Aboriginal burning practices, combining first hand Aboriginal k-nowledge and aerial photography. We



substantially e\tended the original study by Burrows and Christensen (1990) by selecting a second sample area of
about 80 km r 30 km (2,10 000 ha) some 80 km south-west of their original sire.

We mapped fire footprints that were clearly visible on the l:50 000 scale 1953 aerial photography and on a
chronological sequence ofLandsat satell i te imagery (80 m and 25 m pixel) (see Tables I and 2 below). We used a
similar method ofmapping and digit ising fire footprints to Burrows and Christensen (1990). If the fire boundary was
not readily discernible, then the fire footprint was not mapped. Therefore, only relatively recent f ires (probably <10
years old) were mapped. Older fire footprints were visible, but boundaries became diffuse as the vegetation recovered.
The 198 I Landsat imagery was difficult to interpret because several large and oflen overlapping fires had bumed
almost the entire scene in the previous l0 years. This made it dif l icult to distinguish individual f ire boundanes

Figure I here

Results

Oral evidence ofthe traditional use of fire

Not surprisingly, fire was an integral part oftraditional Aboriginal life. The following is a summary offire related
Pintupi words and meanings (see Burbidge et al. (1988) for orthography):

1941 is univenally and commonly used for fire, frewood, and heat.
kunpqratii is close relationship speech for waru.
kurrkalpi. malarra, and f!ypg1!1jj are words for cooking fire.
tJqg! is a fires t ick u se d for se n in g hre .

21ry9 is smoke-
kunarurru is a signaling hre in the distance (also a distant smoke plume or haze).

4! is flame.
tilirninpa is to make fire. Both men and women were able to make f,ire, although the implements used were different.
Men used a 41i4 (spear thrower made fiom a hard wood such as mulga,,4cacia anuera)on apiece ofsoft wood, often
a kurlitii (a sheild made from Erythrina vespertilio wood') The verb for this is patiiounsinpa. Women used a fire drill.
Both sexes commonly carried fire sticks.
,ryara is the word most commonly used to describe the practice of buming off c otJntry. LlLlgurd !g!!pg!gare
synonyms. Nvaruninpa is the verb.

Pintupi people often referred to "cleaning up country" with fre. We did not fully understand what was meant by this
but took it to mean a combination ofclearing the ground to facilitate access on foot and for regenerating food plarts. At
times during the interviews, we found it difficult to distinguish between information about fires lit for hunting and
those lit to "clean up counfy". Fires were often lit to achieve a number ofpurposes. On a field trip into the Lake
Mackay are4 our Pintupi guides would regularly ask us to stop the vehicle so that they could 'clean up country" by
sening fire to it. They found long unbumt and senescing spinifex aesthetically displeasing.

We were told that everyone can light fires to hunt or "clean up", even the children. We were frequently given long lists
of animal species that were hunted using fue. Of the larger mammals, such as bandicoots and wallabies, all were
hunted this way except those that inlabiled burrows. Many reptiles were also hunted this way- Krpara, or Australian
b'Jstard (Ardeotis australis) is a prized food item and we were told that the best vtay to catch kipara was to light a bush
fire; kipara would see the smoke and fly in and land on the recently bumt ground to feed on insects and lizards exposed
or killed by the fire.

Our Pintupi informants told us that the size ofhunting and plant regeneration hres varied. Some fr,res went out soon
after they were lit, and so were very small, and other fires bumt for long distances. When we asked about how far lres
travelled, we were usually told that it depended on the wind and the amount of fuel.

Some quotes from our interview reports in relation to fire size are:

Question: 
"How large did the hres get in the old days?"

Answer (informant A): "You could follow a fire for up to a few days. Some were big and some were small. Fires would
sometimes go out at night. Sometimes they would go on for several days.
Answer (informant B): "You would follow a fire, camp overnight and follow it again the nexr day."
Answer (informant C): "Sometimes they could get quite large; could go for five nights."



Aborigines menrioned a recent f ire that rvent from Kiwirrkurra to Jupiter Well (about l i0 km). Another recent f lre
went from Kirvirrkurra to Walunguru (about 180 km). We were also told of a recenl f ire that went from Walungurru to
Mount Liebig ( I 30 km). These fires and were considered by the Aborigines as very large.
An informant fiom near Tjukala said that in the old days fires often rvent only a short distance and they would often
have to l ight them again.

Question: 
"What would people look for when deciding to l ight up?"

Answer: "When the spinifex gets dense. Sometimes you would l ight up small grass areas, often you would have to l ight
these areas several t imes; it would depend on the wind and rain."

People would come back to bumt areas after rain and about one year later to gather food and to track goannas (Varanus

spP.).

One informant commented: "We would burn areas and hunt while the hre was burning; then we would move on and
retum to these areas later to collect food Ilom Dlants that had resenerated and to hunt animals that had moved in to feed
on those plants".

Question: 
"Which animals can you hnd in bumt country sometime after fue?"

Answer: "You could bum up country, go away, visit family and relatives, come back after rain when animals would be
there. Kids would burn up country to catch lizards. Fires would make it easier to track a-nimals. People would walk and
keep up with the hre front so they could hit !4@ on the head as they came out. ",Kuta" is literally meat, but in this
context, it refe6 to food animals.

People could also tell whether an area needed buming by the amount of growth and by density of animal tracks- If, for
example, they saw a lot of44! (rufous hare-wallaby) or goanna facks they would bum so they could follow the
tracks and find the burrows. &@14 would move into sandhill areas to eat fresh plants after fre and rain . Mgle were
hunted with f,fe and were chased several hundred mefres.

When questioned on their use of hre today, the Aborigines responded with: 'No need to go hunting with fire any more
because there is no longer any !4@ there".

Question: 
"How often were hunting fues lit? Every day?"

Answer: "l@4" (Yes).

wllen it was suggested to one group of Aborigines that the mammals might have disappeared because the people were
no longer out in the bush lighting fires we received the reply: "That would be right; no longer any green shoots".

We were also told that fires were often lit for communication. For example the women would light a fire to let the men
know that they had collected food. Fire was also used to communicate between groups. A party entering another
group's land would light fires to let them know that they were coming.

Pintupi people have a good understaading ofthe relationship between fire and the germination of many important food
plants. We were frequently given long lists of plants that regenemte following hre and rain. @4 is generic for new
erowlh and mirrka is a collective word for all the non-meat bush foods.

We were told that lightning could start fires any time during the hotter months. One informant described the start of the
lightning season as the tirne when goaanas come out ofth€ir burrows. Lightning hres were more common on the hills
but also occuned on the plains. Some people told us that lightning lues were not under their control so they did not
have much to do with them. Others, however, said that lightning lres were also used for hunting. Our impression was
that no good fire should be ignored if it was suitable for hunting.

. Pintupi people (and other Westem Desert Aborigines) regret the passing ofmedium sized mammals (Burbidge el c/-
1988) and want them retumed to their country. During this series of interviews, Aborigines made it clear they were
worried that all the animals had "flLnished" in their country. They would be pleased to see the animals back because
they (Aborigines) "had been eating white fellows meat for so long that they had become weak". They wanted to eat
their own d4@ (meat from native mammals) so they would be strong again. After explaining to several older
Ngaanyatjana men that we wanted to reintroduce some ofthe mammals that were once common, they were overjoyed,
but wamed that country had to be bumt first to proyide food for the animals.

Photographic evidence



The l95 i  b lack  and rvh i re  aer ia l  photographyo l the24 l2 l0hasnrdyarearevea ledamosa ico fnumeroussmal l ,
recently bumt patches (Figure 2) with about 227o ofthe area having been bumt recently (< l0 years prior to the
photography). A t-ire palimpsest *as evident and appeared to be similar to the cont€mporary mosaic suggesting that
the 1953 photography was not a temporal outl ier. Seventy five per cent ofthe bumt patches were less than 32 ha and

507o were less than 5 ha (Tabie land Figure 3). Of the recently bumt area, about 207o was bumt by fires < 100 ha, and
36% by fires > I 000 ha; the largest f ire being about 6 000 ha (Figure 4). While it was not possible to determine the
ignition source ofall f ires. the shape ofmany ofthe bumt patches on the 1953 photography was consistent with having
been lit by a person dragging a flrestick. Since 1953, the number ofbumt patches has decreased dramatically from 846
toa lowof4 in l98 l ,andthes izeof theburn tpa tcheshas increasedmarked ly (Tab le l ) .  Hab i ta t  boundary ,  wh ich  is
the total fire perimeter within the study site and is a measure ofthe boundary between vegetation ofdifferent ages since
fire, decreased from 3 888 km in 1953 to 392 km in 2000 (Table l). This indicates a substantial reduction in the

diversity of fire ages or states ofpost-fire succession within the landscape. These findings are consistent with those of
Burrows and Christensen ( 1990) (Table 2) who studied an area some 80 km north-east ofour site.

The pattern ofbumt patches eyident on the 1953 photography was relatively uniform across the study, although there
were patches ofvery concentrated buming (Figure 2). A useful measure ofthe size and distribution of bumt and
unbumt patches is the ratio ofvariance to mean patch size (Peilou 1977). A random distribution produces a ratio of
near l. A uniform or over dispersed distribution results in a ratio geater than I while a clumped or contiguous
distribution yields a value much less than l. In 1953, the patchiness ratio of both bumt and unbumt areas was 0-62 to
0.72 respectively, indicating a near random distribution ofpatches (Burrows and Christensen 1990). They reported that
mean length ofcontinuous burnt vegetation had increased fiorn 467 m in 1953 to 2 570 m in 1986 and the variance
ratio had reduced to 0.43, indicating a clumped distribution ofpatch size and a significant increase in mosaic grain size.

It was difficult to identiry any areas of long unbumt vegetation; areas not mapped as recently burnt showed evidence of
having been bumt, but because the fire boundaries were diffuse, they were not mapped. By 1973, about a decade after
Aborigines began to leave the land, the small-grained mosaic ofbumt patches evident on the 1953 photography had
begun to be erased and to be replaced by a large-grained mosaic oftracts ofrecently bumt country and tracts long
unbumt (> l0 yea6 since fire). The largest fires were obsewed on the 1981 satellite imagery; four large hres had
bumed alrnost 90% ofthe 240 210 study area in the last 10 years (Table l).

Figures 2, 3 and 4 here
Tables I &2here

Discussion

Fire size

Oral evidence gained from interviews is consistent with the 1953 photogaphic evidence. During Aboriginal
occupation ofcountry, fue was used widely, frequently and for many reasons, inducing a fine-grained mosaic ofburnt
patches across the landscape and reducing the oppoftunity for very large and intense \vildfires to develop. The numter
and size class distribution ofthe ofbumt patches further supports the oral evidence that buming was done routinely
throughout the year. The relatively small size ofthe bumt patches could only be achieved by either only buming under
marginal weather conditions (light winds, moist fuels) so that fires did not develop, or by burning country liequently,
thereby reducing the quantity and continuity of flammable fuel. Both factors probably contributed to controlling fre
size, but given that Pintupi bumt all year round, it is probably the latter, frequent burning, that has mostly influenced
the small grain size of the patch-bum mosaic. Kimber(1983) suggested that Aborigines had a good deal ofcontrol
over fire, using wind, humidity and natural fire baniers such as claypans and sand dunes to control the size and
intensity of fires. From our interviews with Pintupis, it was clear that they had a sound empirical understanding ofthe
role ofweather and fuel conditions in influencing fire behaviour.

Many generations ofAborigines lrequently buming country as they moved through the landscape would have resulted
in discontinuous, patchy fuels, ranging llom recently bumt to occasional long-unbumt patches. However, when the
human ignition source was removed from the desert, fuels accumulated over large, continuous tracts of land in a
relatively short time. Today, lightning strikes can result in massive and intense wildfires, particularly during the hot and
windy summer months. These fires can burn unchecked for days and sometimes weeks.

Fire fieouencv



Follorving our discu55i9n5 rvith Abori,einal infomrants. we were left !vith the impression that the vegetation was bumt
as frequently as it rvould carry fire. Rainiall history largely determines the rate ofpost-flre vegetation (fuel)
development (Griff in and Allan 1985) and our observations suggest that the minimum inter.,al between flres based on
sufficient fuel accumulation is 7- l0 years. Although it is only a snapshot in time, the l95i photography ofrecent f ires
and the fire palimpsest supports this conclusion. There was evidence of only small areas of long unbumt vegetation
within the study area. We cannot be confident ofthe spatial extent of this conclusion. Ifthere were areas not frequented
by Aborigines, then it is l ikely that these areas remained unbumt for longer periods.

Time ofyear of f ires

Our Pinrupi informants told us they burnt all year round (every day). Kimber (1983) believed that most buming by
Aborigines was done in August to October and immediately prior to rains in December to February. Occasionally,
large fires caused either by Aborigines or by lightning, bumt during the hot, dry, windy summer months. [n the area
studied here, it would not have been possible for a fire to become larger than about l0 000 ha in 1953 because the fuels
were discontinuous as a result of fiequent broadscale patch-buming and natural fire barriers. Kimber suggests that the
time ofyear for buming is not as important to Aboriginal people as the opportunity to burn, which was certainly the
impression we gained from our interviews. de Graaf(1976) observed that Aboriginal fires in the desert were lit all year
round and not seasonally. Both de Craaf(1976) and Kimber (1983) reported that Aborigines did not bum cenain areas
ofthe desert because they did not visit these places for religious reasons, or feared that flre would destroy sacred
objects. The season of buming was, however, very important in the monsoon forest regions ofth€ Northem Territory
(Jones 1980 and Haynes 1985) and to Wadjuk Aborigines in the south-west of Westem Austr-alia (Hallam 1975).
Today the main ignition source in the remote deserts is lighming. Thunderstorms are common over the summer months
and large, lightning-caused wildfires have been reported (e.g-, Griffin et al. 1983).

Conclusion

Westem Desert Aborigines used hre skillfully and for a myriad ofpurposes, probably for thousands ofyears. Oral
evidence provided by Pintupi Aborigines and quantitative evidence obtained from early black and white aerial
photographs is consistent and supports the hypothesis that the fire regime changed significantly and quickly in parts of
the Westem Desert following the departure ofAboriginal people and the cessation oftraditional buming. The size and
intensity of fires has increased dramatically over the last 47 years. Today, in the absence ofregular buming by
Aborigines, fuels have accumulated over vast areas and when lightning (or people) ignites these fuels and under hot,
dry, windy summer conditions, large and intense wildfires sweep across the desert. There is at least limited scientific
eyidence to suggest that this has contributed to the decline in some native mammal species. This change may have

further predisposed mammals to predation by introduced predators. It is reasonable to accept the importance of
temporal and spatial diversity within a landscape on resource levels and habitat opportunities (Latz and Grifltn 1978,
Pielou 1977). Saron (1984) stated that "when large areas ofa single landscape type are subjected to large uniform
disturbances, they threaten the survival of wildlife species which depend on irregular boundaries ofnatural fire pattems

to provide a fine grained mosaic ofresources". Bolton and Latz (1978) have shown that a range ofposGltre
successional stages is important habitat for the westem hare-wallaby (Lagorchestes irisatus). Burbidge and Pearson
( 1989) explain the lack ofrufous hare-wallabies in the Great Sandy D€sert as being due to tbe lack offrequency of
small-scale bums and to predation by foxes-

It is somewhat ironic that modern mammal extinctions in the Australian deserts may due, in part, to the changed fire

regime that resulted fiom the departure ofAborigines and cessation oftraditional Aboriginal buming. Although
contentious, some authors (e.g., Tindale 1959, Menilees 1968, Jones 1968 and Flannery 1994) have suggested that

extensive buming by Aborigines contributed to the extinction ofthe Pleistocene mega-fauna. Today, it is likely that the

large, intense wildfires that occur throughout the deserts are placing extreme stress on some plant and animal

communities (Griffrn 1981, Latz 1995). These intense f,res are damaging vast areas of lre-sensitive vegetation such as

marble gum (Eucalyptus gongtlocarpa), deserl oak (Allocasuarina decaisneana), and mulga (Acacia anuera) (Start

1986). There is suflicient evidence oithe disadvantages ofthe current wildfire regime on the conservation status of

desert reserves to warrant the development and implementation ofmanaged fire regimes that mimic those in place

during Aboriginal occupation ofthe land.

Limited resources ayailable to conservation and Iand management agencies and the remoteness ofmany ofthe desert

nature conservation reserves in Westem Australia means that fire is not actively managed. There are many Aboriginal

communities located in the Westem Desert and given the knowledge and skil ls possessed by older people particularly,

and the overwhelming desire by many Aboriginal people to look after country, a wonderful opportunity exists for co-

management ofthese lands. Fire management on desen nature conservation Iands provides an opportunity for
conservation asencies to facil i tate and resource the reintoduction oItraditional bumins. In addition to conservation



benefits, co-management provides an opporrunity for Aboriginal people in remote communi{ies to prricipate In an

economic activir-v on thelr own terms' w;ile at the same time' ensuring lhat imPonant connections with country and

traditional knorvledge and skills are maintained'
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Captions for Fieures

Figure l: Location of the Pintupi buming study area in the Australian Westem Desert.

Figure 2i. Map ofbumt country discemible on 1953 aerial photography of a 241 Zllha teasouth-west of Lake
Mackay in the Westem Desert- Pintupi Aborigines who occupied the desert at the time of photography lit most fires.

Figure 2b: Map ofbumt country discemable on 1988 Landsat imagery ofthe area described above in Figure 2a.
Lightning probably caus€d most fires.

Figue 3. Frequency distibution ofthe size fta) ofbumt patches evident on 1953 black and white aerial photography
ofa 241 210 ha area ofthe Western Deserl

Figue 4: Proportion ofthe total area bumt (from 1953 photography) by bumt patch size classes.

l0



Table l: Area and p€rimeter statistics for recently bumt patches clearly visible on 1953 aerial photography and 1973,
1981, 1988, 1994 and 2000 Landsat satellite imagery for a 241 210 ha sample area 80 km south-west of Lake Mackay.
Burnt patches are estimated to be < l0 years since fire (s€: standard error)-

Table 2: Area and perimeter statistics for recently burnt patches clearly visible on 1953, 1973 and 1977 aerial
photography and 1986 Landsat imagery for a 53 483 ha sample area ]vest oflake Mackay. Bumt patches are estimated
to be <10 years since ftre (source: Burrows and Christensen 1990).

Year Number of
recentl!'
burnt

patches

Total area
recently

bumt (ha)

Total bumt
perimeter
(habitat

boundary)
(krn)

Mean bumt
patch size

(ha)

Range -
bumt patch

size (ha)

7
percentile

(ha)

50'
percentile

Oa)

1953 846 54 734
Qzo/o)

3 888 64 (se = l0) 0.5 - 6 005 32 5

1973 24 3 8  0 1 4
(r6v.)

5 r 8 I 583 (se =
1086)

ts -24 780 250 6 l

l 9 8 l 4 2t0 5't6
(87Y")

| 324 52 644 (se :

26 096)
1 7  l 1 3 -
r29 646

1988 t o 94 447
(3gYo)

8 1 4 4 970 (se =

23 080)
- 7 1346 I  581 390

1994 E3 46 589
(r9vo

I 053 561 (se =
l 8 l )

8- l t 992 234 9 l

2000 25 l l  l 2 l
(4.6%)

392 445 (se :
l6s)

1 9 - 3 6 8 3 4t2 78

Year Number of
recently

burnt
patches

Total area
recently

bumt (ha)

Total bumt
perimeter
(habitat

boundary)
(ktn)

Meanburnt
patch size

(ha)

Maximum
bumt patch

size (ha)

Median
bumt patch

size (ha)

Mode burnt
patch size

(ha)

1953 t2 643
(24o/o)

I 1 9 8 1 A | 744 6 2

1973 27 22 800
(43o/o)

4t2 845 13 534 t97 5

1971 3 3t 752
(59%)

293 l0  584 3 0  6 1 8

l9E6 I 32 t84
(60%)

272 32 t84

l t
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