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WHY ARE WE DOING THIS PROJECT: The PirraJungkuand Jilaproject aims to improve Jungku(fire management), cultural knowledge and biodiversity over the 
pirra of Karajarri Indigenous Protected Area (IPA) and the Jiljiof the Warlu Jilajaa Jumu IPA. We are especially interested in managing Jungkuaround jilas (desert 
waterholes).

AIM: We wanted to understand how fire affects different animal species, so we could decide how to manage fire, especially around jilas.

WHAT WE DID: We set up permanent biodiversity monitoring sites at the Edgar Ranges and at Kulgaraon the Karajarri IPA, starting in 2018. In 2020, the project 
extended east - the Ngurrara rangers set up 8 sites at Kuduarraon the Warlu Jilajaa Jumu IPA. Karajarri and Ngurrara have been working together on this project, 
sharing skills and knowledge. The locations are different distances to permanent water sources, Kuduarrais furthest from water, and Edgars is closest. We have 
surveyed each site 2-3 times for reptiles, mammals, birds, frogs and bats. By July 2021, we had done 63 site surveys, and over 5600 trap-nights. We used satellite 
imagery to say what the fire patterns around each site were. In this report, we talk about what we have learned about reptiles and mammals and fire. We have also 
trialled using eDNA techniques to monitor what animals use jilas. We did this work in collaboration with the Nyangumarta rangers.

WHAT WE FOUND: 
Å We caught 2497 reptiles from 64 different species; and we caught 149 mammals from 9 different species. 
Å We found that the seasonal patterns in reptile species and abundance was different at Kuduarra, which is further away from water, than Edgars and Kulgara.
Å We found that some reptiles species are most common soon after fire, some are common a few years later, and others much prefer long-unburnt areas. These 

changes happen because species that are active in the daytime need grass to shelter from predators and the sun, and these arethe species that get rare for a 
while soon after fire. 

Å Although reptiles care about whenŦƛǊŜǎ ƘŀǇǇŜƴŜŘΣ ǘƘŜȅ ŘƻƴΩǘ ǎŜŜƳ ǘƻ ŎŀǊŜ ŀōƻǳǘ Ƙƻǿ ǇŀǘŎƘȅ ǘƘŜ ŦƛǊŜǎ ŀǊŜΦ
Å Mammals were different ςsoon after fire there are less species and less animals, and it took a few years for them to build backup again. We know that some 

species are missing or very rare now, and wildfires might have partly caused that loss.

WHAT WE HAVE LEARNED: To look after reptiles, we need a mixt of areas that burnt recently, a few years ago, or a long time ago. If there are lots of wildfires, there 
will be less variety of reptiles in an area. To look after mammals, we need long-unburnt vegetation scattered about, and we needto make fires burn less often. 

NOW WHAT:
We need to do more work to understand how patchy to make fires. From looking at aerial photographs from the 1940s, we know our old people burnt really small 
patches. We are planning to do the same things at some of our monitoring sites, close and far from jilas, and then we can measure what happens to the plants and 
animals. We will use the results of the eDNA trials to design a bigger jila monitoring program.

SUMMARY



When people lived on country, they lit fires all the 
time. We can see that by looking at aerial photos 
from the 1940s and mapping the fire patches.
.ǳǘ ƴƻǿΣ ǿŜ ƭƛǾŜ ƛƴ ŎƻƳƳǳƴƛǘƛŜǎΣ ŀƴŘ ƛǘΩǎ ƘŀǊŘŜǊ ǘƻ 
ƎŜǘ ƻƴǘƻ ŎƻǳƴǘǊȅ ǘƻ ƭƻƻƪ ŀŦǘŜǊ ƛǘ ǿƛǘƘ ōǳǊƴƛƴƎΦ ¢ƘŀǘΩǎ 
why we use helicopters to get out there. 

Why are we doing this project?

Before people moved out of 
the Pirra(in the 1960s), fires 
were smaller and less frequent, 
there was more long-unburnt.

Now - large wildfires are 
common, fire frequency has 
doubled, and fires are bigger.

Firescarsof 1-4+ years age, before 1947 (top); 2020 (bottom)



LǘΩǎ ƴƻǘ Ƨǳǎǘ ŦƛǊŜ ǘƘŀǘ Ƙŀǎ ŎƘŀƴƎŜŘΥ

New animals arrived ςcats, foxes, camels, cattle

So how should we manage fire now?

Photo: H. Kingston; N. Burrows; Ninti One; IA CRC 



Project Aim: to understand how plants and animals 
change with fire, so we can do the right fire management

Photo: A. JonesPhoto: H. Bijlani



What did we do?

ÅWe set up a partnership between Rangers and 
scientists from Environs Kimberley and the NESP 
Threatened Species Hub.

ÅRangers set the research questions so the work 
would help fire management in the desert.

ÅWe got our fauna licence and research ethics 
permits, the first WA Indigenous ranger groups 
to hold our own.

ÅRangers bought their own survey equipment
ÅRangers lead the fieldtrips.
ÅWe made our own species guide to help us 

identify the animals.



Right-way or two-way science in the field

We want to keep country healthy by using and valuing both 
scientific and aboriginal knowledge and cultures.

ÅRangers started and led this project ςrangers set the research 
question, worked with scientists to design the surveys, did the 
surveys, collected the data and entered it to databases.

ÅWe used Aboriginal language names as much as possible.
Å5ǳǊƛƴƎ ǎǳǊǾŜȅǎΣ ǿŜ ǳǇŘŀǘŜŘ ŀ ƭƛǾŜ ΨǎŎƻǊŜōƻŀǊŘΩ ǿƛǘƘ ǘƘŜ ŘŀȅΩǎ 

results so everyone knew how the survey was going, and what 
we were finding.

ÅWe taught the scientists about culture, language, colonial 
history, bush tucker and bush medicine.

ÅWe ran a quiz on the last night of surveys to test what the 
rangers had learnt about science ways, and what the scientists 
had learnt about Walmajarri and Karajarri ways, and their 
pronunciation!

0 IŀƳǎƛƴƛΣ !ƭŦƛŜ ŀƴŘ 9ƭǘƻƴ ƛƴǎǇŜŎǘ ǘƘŜ ǊŜǎǳƭǘǎ ΨǎŎƻǊŜōƻŀǊŘΩ



Set up 24 monitoring sites at 3 places

ÅEdgars (2018, 2019, 2020)
ÅKulgara(2019, 2020, 2021)
ÅKuduarra(2020, 2021) with Ngurrara

What did we do?
Ngurrara rangers, survey at Kuduarra; Photo: H. Bijlani



We did 63 surveys at these 24 
monitoring sites

We opened survey sites for about 5 
days each, and checked the traps at 
dawn and dusk

What did we do? Dug in 240 
pitfall traps

Each site has 18 traps, so overall, we 
did 5670 trap-nights

We also did 64 bird surveys, 8 bat 
surveys, 56 vegetation surveys, and 
bush tucker surveys

1 trapnight= 1 trap open for 1 night

Set up 6.3 km 
drift-fence

Photos: S. Legge; A. Jones; H. Bijlani, N. Rakotopare

Set up 504 funnel traps and 504 camera traps



Wuntara: Recently burnt (0-1 years after fire)

WaruWaru/Parrawa: Teenage (2-4 years after fire)

Yurnara: Long-unburnt (9 years + since fire)

Nyirrinyanu: Mid-aged (5-8 years after fire)

What did we do?

We want to know what animals 
care about, when it comes to fire

Å Is it how long ago the fire 
burned?

Å Is it how big the fire was?
Å Is it about how patchy the 

fires are?

We set our survey sites in places 
that burnt at different times, so 
we could answer these questions



So what did we find?

Lets look at Reptiles

Strophrurusciliaris

This is one of our 
trap lines from 
above ςyou can 
see the drift fence 
line and the pitfall 
buckets

Pantily, Wakura, Northern spiny-tailed gecko
Photo: EK



number of captures
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Ctenotus hanloni
Diporiphora vescus

Eremiascincus pallidus
Ctenotus brooksi

Delma nasuta
Brachyurophis aproximans

Gehyra aff. variegata
Proablepharus tenuis

Strophurus elderi
Delma borea

Ctenotus ariadnae
Delma butleri

Varanus gilleni
Lerista labialis

Ctenotus hanloni/grandis
Ctenotus saxatilis

Delma tincta
Notoscincus ornatus

Varanus panoptes
Gehyra purpurescens

Pseudonaja mengdeni
Furina ornata

Simoselaps anomalus
Delma desmosa

Pseudechis australis
Tiliqua multifasciata
Lerista vermicularis

Proablepharus reginae
Diplodactylus conspicillatus

Brachyurophis roperi
Pygopus nigriceps

Varanus acanthurus
Ctenotus schomburgkii

Anilios endoterus
Anilios grypus

Gehyra kimberleyi
Strophurus ciliaris

Pogona minor
Menetia greyii

Ctenotus grandis
Lialis burtonis

Carlia triacantha
Ctenotus piankai

Demansia angusticeps
Ctenophorus slateri

Ctenotus helenae
Lerista separanda

Anilios diversus
Varanus brevicauda

Heteronotia binoei
Ctenotus quattuordecimlineatus

Ctenotus greeri
Diporiphora pindan

Varanus eremius
Morethia ruficauda

Ctenophorus nuchalis
Eremiascincus musivus

Rhynchoedura ornata
Ctenotus inornatus

Lucasium stenodactylum
Ctenotus pantherinus

Diplodactylus laevis
Ctenophorus isolepis

Lerista bipes

Reptiles

We caught 2497
reptiles from 64
different species

Some species were 
caught a lot, some 
not so much

These are our top 6 species

Leristabipes Ctenophorusisolepis

Diplodactyluslaevis Ctenotuspantherinus

Lucasiumstenodacytlum Ctenotusinornatus

Photo Credits (clockwise from top left) E. Noakes; J. Miller; J. Miller; A. Jones; J. Miller; S. Legge



What did we learn?    
Background patterns across locations and seasons

Kulgara Edgars Kuduarra
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ÅWe caught most species at Kulgara
ÅAt Kulgaraand Edgars, we caught 

more species in the early dry season, 
but Kuduarrawas the opposite

ÅWe caught less animals at sites with 
wattle
ÅAt Kulgara, we caught more animals in 
ǘƘŜ ŜŀǊƭȅ ŘǊȅΣ ōǳǘ ǘƘŜ ǎŜŀǎƻƴ ŘƛŘƴΩǘ 
make such a difference at Edgars and 
Kuduarra

Wakura, Pantily

Photo: H. Bijlani



What did we learn?

We caught the same number of 
species and animals at sites 
ōǳǊƴǘ ǊŜŎŜƴǘƭȅ ƻǊ ƭƻƴƎŜǊ ŀƎƻΧ

time since fire age class

recently burnt teenage mid-aged long-unburnt
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Wakura, Pantily



From one year to the next ςǎƻƳŜ ǎƛǘŜǎ ƎŜǘ ōǳǊƴǘΣ ŀƴŘ ƻǘƘŜǊ ǎƛǘŜǎ ŘƻƴΩǘΧ
²Ŝ Ŏŀƴ ŎƻƳǇŀǊŜ ǘƘŜ /I!bD9 ŀǘ ǎƛǘŜǎ ǘƘŀǘ ŀǊŜ ōǳǊƴŜŘΣ ƻǊ ƴƻǘ ōǳǊƴŜŘΧ

wŜǇǘƛƭŜǎΥ ƛŦ ȅƻǳ ōǳǊƴ ŀ ǎƛǘŜ ƻǊ ŘƻƴΩǘ 
burn a site, the change in the 
number of species and the overall 
capture rate is the same

ΧΦōǳǘ ǘƘƛǎ ŘƻŜǎƴΩǘ ǘŜƭƭ ȅƻǳ ǿƘŀǘΩǎ ƘŀǇǇŜƴƛƴƎ 
under the numbersΧΦ

Pogona minor, 
Dwarf bearded dragon

Photo: S. Legge

Diporiphorapindan
Pindan two-lined dragonAge change

burned not burnedC
h

a
n

g
e
 i
n

 n
u

m
b

e
r 

o
f 

s
p

e
c
ie

s
 o

r 
c
a

p
tu

re
s

-4

-3

-2

-1

0

1

2

number of species
daily capture rate



ΧōŜŎŀǳǎŜ ǘƘŜ ǘȅǇŜǎ 
of species changes

These are the species that we caught 
enough times to run stats tests on

Some species MUCH prefer recently burnt

Some species MUCH prefer long-unburnt

Some species MUCH prefer mid-aged

And other species REALLY ŘƻƴΩǘ ŎŀǊŜ

Ctenophorusnuchalis, Central netted dragon
Ctenotuspantherinus, Leopard skink
Morethiaruficada, Lined firetail skink
Aniliosdiversus, Northern blind snake

Photos: V. English; A. Jones; S. MacDonald; S. Legge


