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QUOKKA EDITION
MESSAGE FROM THE 
PRESIDENT
G'day all,

Following a bloody coup, the 
presidency has been brutally ripped 
from Lesley and bestowed upon 
myself. But as good palaeontologists, 
we of course recognise the past being 
the key to the present, and thank Les 
for all her work in establishing the 
society. 
In other society news we are keen to 
begin a serious push for affiliation 
with FlindersOne. Unfortunately this 
requires two things from us; cash and 
membership, so this will be the last 
BEER'N'BONES for non-members, 
with future editions of this reputable 
journal being a members only affair. 
On the other side of the coin however, 
membership has now been reduced to 
ten bucks a year or twenty bucks for 
three years, so cash in your cans and 
sign up. 
Alongside BEER'N'BONES, 
membership also entitles participation 
in field trips. The importance of such 
is that ALCOOTA IS ON. Alcoota 
station is a Miocene (~8MA) 
laucustrine site in outback Northern 
Territory that has been the focus of 
work from the NT museum for over 
40 years. Fieldwork at the permenent 
lab happens only sporadically, with 
the next round occuring from July to 
August this year. This or course ties in 
with uni holidays, so a palaeontology 
sociey field trip is in the process of 
being planned.
It's been a busy couple of months with 
palaeontology week & field trips, as 
well as vertebrate palaeontology at 
Naracoorte for us lowly undergrads. 
Importantly though this period has 
also seen the culmination of field 
work at Tight Entrance Cave in south-

western Western Australia. The work 
there has been largely focused upon 
the megafaunal extinction, specifically 
in the timing of the extinction, with a 
large focus upon reliable fine-grained 
dating of the deposition. But all who 
have had the joy of shimmying down 
that particular crevice will tell you 
that despite the occasional trophy 
piece the real TEC is a quokka haven. 
The quokka, Setonix brachyurus, now 
severely confined in distribution is 
abundant throughout the deposit, so in 
testament to the quokka, the palaeo 
society is proud to bring you it's first 
special edition; the Quokka Edition.  

Sam Arman

FOREWARD

QUOKKA'S CHILD

In this issue, as always, we take you 
back in time.  As you’d expect, you’ll 
definitely learn more about the 
quokka’s enigmatic evolutionary past 
later in this issue, but I’m not here to 
tell you about that. I’m here to take 
you into the more recent past. Believe 
it or not, there is not one man alive on 
the entire earth that has registered as 
many quokka specimens for a 
museum collection as this author.  The 
Heart of Darkness has nothing on this.
Back before I was in tertiary 
education, I made my way doing 
whatever work I could get. Nirvana 
hadn’t quite broken the cockrock 
swagger of Joe Satriani and Queen 
(circa early ’91), and an offer of a 
‘working holiday’ with a mate in 
Perth, was not to be refused. The 
week before we started work, there 
was of course the chance for ‘high 
adventure’. We’d talked about going 
over to ‘Rotto’ (Rottnest Island) but 

since we hadn’t started work, funds 
put the kybosh on this. “Anyway! The 
only bloody thing over there is 
Quokka’s!” my mate’s old man 
extorted. As he had the only transport 
and had made already made up his 
mind we were heading for the very 
south-western corner of West 
Australia. The three of us spent a 
blistering summer’s week  in Walpole, 
very close to the southern most 
extreme point in W.A. (Google Maps 
is your friend), a place of giant Tingle 
tree’s and a few amazing national 
parks that still retain some old growth 
forest. It was a good decision. While 
his old man fished for undersize 
whiting, we explored. Due to the heat, 
Circular Pool quickly became a 
favourite ‘watering hole’ for us, 
literally (if that sound’s gay, then I 
don’t want to be straight ;-), ‘cause it 
kicked arse). If you ever get the 
chance to go there, wear your 
swimmers, and take a (respectful) dip.
Anyway, at one stage I wandered up 
the creek that cut through the closed 
woodlands and thick understory and 
into the ancient bedrock granites that 
feed’s the pools. Apparently some 
heavy rains had been through recently 
and it was showing. The tannin 
stained tea coloured waters were 
receding, but flowing well, however it 
looked like the water had left 
something high and dry up ahead on 
the gently curving smooth granite 
folds. A glint caught my attention and 
I approached this anomaly intrigued. 
The gleam was some teeth attached to 
a thumb sized jaw. “Cool”, I thought, 
“Hmm, don’t think it’s rabbit”, I’d 
seen them before. It didn’t look that 
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old either. I pocketed the thing as a 
memento, and kept it on my bookcase 
shelf for a couple of years before it 
rested in a moving box full of junk, 
never thinking much more of it, 
except that it was ‘the jaw I found at 
Circular Pool’.
Years later and there I was back in 
Western Australia following Gav on 
one of his damn fool idealistic 
crusades, down a solution pipe called 
Tight Entrance Cave, and there I am 
pulling out jaw after thumb sized jaw. 

The discovery probably went 
something like this. 
“What the hell are these things Gav?”
“Quokka’s, Setonix brachyurus, the 
short tailed bristle claw.”
“What those things from Rotto?”
“Yep.”
It still hadn’t clicked though. About a 
year later, and I was well into 
Honours (circa ’97). I’d also recently 
learnt that a couple of ecologists had 
found a few tenacious remnant 
populations of quokka’s in the south 
of the state, and I had my eye for 
quokka jaws well and truly in after 
about maybe the 100th West 
Australian Museum registration card, 
but it still hadn’t clicked! The penny 
only dropped when the madness 
started to set in (some say all Honours 
students are mad,… it’s true). It came 
to me when I started dreaming 
bilophodont molars, it dawned when 
after a few beers (well usually more 
than a few ), when I would pull my 
sleeve half over my hand so only 

some gnarled twisted fingers could be 
seen slashing feebly, and I would start 
muttering, “The Claw, The CLAW, 
The CLAAAAAW!” Like Poe’s Tell-
Tale Heart, it sat in box at home, 
mocking me, taunting me. I checked. 
It was a bloody quokka, and I had 
hundreds more in front of me to 
register. Love him, hate him, The 
Claw was now a part of me.

Grant Gully

OLD NEWS

FOSSIL REEF FOUND IN 
FLINDERS

A symposium for the Geological 
Society of Australia has announced 
the discovery of an ancient reef, 
discovered in the northern Flinders 
Ranges, South Australia. The 20 
kilometre long surface exposure was 
initially located via satellite imagery, 
however it was not until geologists 
could visit the site that it was realised 
to be a fossil reef. The original reef 
has been proposed to have been up to 
1100 meters high (~10 times the 
height of the Great Barrier Reef) 
however the length of the reef could 
not be determined. The reef itself was 
constructed by microbial organisms, 
as opposed to coral based reefs found 
today. It has been aged at 650 million 
years old, meaning that the reef could 
potentially provide clues to the origins 

of multicellular life, which is thought 
to have occurred anywhere between 
750-550 MA. It also is 
chronologically sandweged between 2 
of the extreme ice ages of the so-
called ‘snowball earth’ periods from 
790-630MA. During its 5-10 million 
year existence, the reef would have 
been located near the equator 
alongside the great land mass 
Pangaea. The reef has been named 
Oodanaminta Reef after a nearby old 
hut of the same name.

Sam Arman

Geological Society of Australia 
(Victoria Division) and University of 
Melbourne (2008), Australian 
scientists in major international 
discovery: ancient giant underwater 
reef found in outback Australia, 
Media release, 22 September 2008

THE QUOKKA: A 
PHYLOGENETIC ENIGMA

Australia is the continent of 
marsupials (well, sort of...it also has 
the world’s only monotremes and a 
range of placentals, plus a quarter of 
all marsupials live in South America, 
but we don’t like to talk about them). 
Anyhow, few would argue that it is 
the macropodids (kangaroos and 
wallabies), the most diverse group of 
marsupial herbivores ever to have 
evolved, that are the quintessential 
pouched mammals. There are more 
than 60 living species, and at least as 
many extinct species, meaning that 
there are more described fossil species 
in the Macropodidae than in any 
marsupial family. Their radiation into 
a diverse array of herbivore niches 
represents a classic evolutionary 
response to the increasingly drier, 
open conditions of the last 15 million 
years, but we still know remarkably 
little about the timing and dynamics 
of many key stages in the phylogeny 
and evolution of the family. 
   This is not through lack of trying. 
However, most researchers have 
abandoned the task of sorting out 
macropodid interrelationships in 
disgust or despair. Kirsch (1977) 
concluded that kangaroo phylogeny 

Quokka haven: the excavation pit in Tight Entrance Cave, W.A.
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could most accurately be described as 
a ‘tangled bush’. Archer (1984) 
thought that even attempting a 
phylogenetic assessment “betrays a 
certain mental instability”. Flannery 
(1989) gave it his best shot, ultimately 
lamenting the “remarkable, indeed all-
pervasive, convergence that 
characterizes the lineage”. Some 
morphologists, including Bernie 
Cooke, Ben Kear and myself, still like 
to bang our heads against a brick wall 
in an effort to resolve the more 
intractable parts of the kangaroo tree 
with the help of fossils. As fortune 
would have it, one of the most 
phylogenetically problematic parts of 
the kangaroo tree concerns the exact 
position of the branch bearing the 
doyen of the southwest to which we 
humbly doff our hats in this issue. 
Indeed, if there has been one constant 
in the parade of macropodine 
phylogenies submitted over the past 
century, it has been the continually 
shifting position of the quokka.

The quokka was first described in 
1830 by French naturalists Jean René 
Constant Quoy and Joseph Paul 
Gaimard, who collected the holotype 
from King George Sound, near 

Albany, while 
aboard the 
exploratory 
vessel 
l’Astrolabe 
(Fig. 1). They 
named the 
species 
Kangurus 
brachyurus. In 
1842, in 
recognition of 
its uniqueness 
among known 
macropodids, 
René Primevère 
Lesson placed 
the quokka in a monotypic (single-
species) genus Setonix. The name 
Setonix brachyurus literally translated 
from Greek means ‘short-
tailed bristle-claw’. In some elite 
circles, this animal is referred to
 reverentially but simply as ‘The 
Claw’.

The first evolutionary tree 
including Setonix was drawn by 
Bensley (1903). While Bensley 
thought the teeth of Setonix looked 
similar to those of tree-kangaroos 
(Dendrolagus) and New Guinea forest 

wallabies (Dorcopsis), he 
reconstructed it as a 
derivative from near the 
base of the Macropus 
lineage. Bensley’s tree (Fig. 
2) presages Kirsch’s 
“tangled bush”, but not the 
stately river red gum used as 
a template by Raven and 
Gregory (1946) in their 
classic “Adaptive branching 
of the kangaroo family in 
relation to habitat”, a 
perpetual placegetter in my 
top-five favourite papers of 
all time. Nobody has since 
tried to top this masterful 
phylogenetic presentation 
(Fig. 3). And who could 
blame them? Since this time 
Setonix has “been allied 
with almost every other 
macropodine genus at one 
time or another” (Kirsch et 
al., 1995). Even as I write 
this ode, the quokka has just 
moved into a new 

phylogenetic residence (Meredith et 
al., 2009). We could reasonably 
predict that it will move on after its 
12-month lease expires.

One of the biggest causes of 
confusion over quokka relationships is 
that the species is isolated in the 
southwest corner of Australia with no 
close living relatives, and nothing in 
the fossil record looks much like it. 
Archer (1981) even thought it might
be a sthenurine, although everyone 
has since agreed that it belongs in the 
Macropodinae, the subfamily 
containing all living kangaroos and 
wallabies. Certainly, there are 
numerous other macropodines that at 
least look a little bit like it. Like tree-
kangaroos, Setonix is a browser with 
blade-like premolars and simple 
bilophodont molars, and has a broad, 
robust foot. There are reports of it 
climbing in bushes and low trees. (It 
has also been known to launch itself 
onto tourists with a blood curdling 
coughing hiss and savage them about 
the throat, when disrespected.) In 
some of these features and in general 
body form it also resembles members 
of the pademelon genus Thylogale. 
Mitochondrial DNA (Westerman et 
al., 2002) aligns it more closely with 
hare-wallabies (Lagorchestes) and 
nailtail wallabies (Onychogalea), 
while nuclear DNA (Meredith et al., 
2009) says it sits within the crown of 
the macropodine tree, as a sister taxon 
of a Lagorchestes–Macropus clade. 
An appraisal of the entire skeleton 
(Prideaux and Warburton, unpublished 
data) suggests the opposite: a position 

Figure 1. After naturalists aboard l’Astrolabe 
collected a specimen near Albany in the late  
1820s, the quokka achieved global prominence 
(well, should have but people were pretty  
ignorant back then, as attested to by the poor 
success of the French perfume lines ‘fleur de 
quokka’ [a sweet, fragrant scent] and ‘eau de 
claw’ [a primal musk]).

Figure 2. The first phylogeny of macropodids including 
Setonix (Bensley, 1903).
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near the base of the macropodine 
lineage. Who is right, if anyone?

Ultimately, clarification of the 
phylogenetic relationships of Setonix 
brachyurus may largely depend upon 
the discovery of related fossil taxa. 
Unfortunately, there is currently an 
eight-million year gap in the 
Australian vertebrate record between 
the times of accumulation of the 
Riversleigh and Bullock Creek 
assemblages in the north, and the late 
Miocene site at Alcoota in central 
Australia. This is the interval during 
which the quokka lineage very likely 
diverged from other macropodines, 
and possibly also the time during 
which it first became established in 
the southwest. Quokka ancestry may 
remain a mystery for some time yet.

Gavin Prideaux
Australian Research Fellow, 
Biological Sciences, Flinders 
University
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MEGAFAUNA STAMPEDE

To commemorate stamp collecting 
month in October last year, Australia 
Post has released a limited edition set 
of stamps displaying an array of the 
Pleistocene Australian Megafauna in 
action. The reconstructions, composed 
by Peter Trusler feature six prominent 
creatures from Australia’s past; 
Genyornis newtoni, Diprotodon 
opatum, Procoptodon goliah,  
Megalania prisca, Thylacoleo 

Figure 3. Adaptive branching of the kangaroo family in 
relation to habitat (Raven and Gregory, 1946).
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carnifex, and Thylacinus 
cyanocephalus. Unfortunately the lack 
of a 5 cent stamp precluded any 
production of a quokka stamp.While 
stamp collecting month is now behind 
us, the stamps, and related 
merchandise is still available through 
the Australia Post website. FUPS also 
has been fortunate enough to have a 
megafauna prize pack to give away. 
To win, send us your guess of the 
numbers of identified quokka 
specimens found in Tight Entrance 
Cave. Send an email to Sam to enter 
(snail mail is for chumps).  

Sam Arman

Australia Post Megafauna Website 
www.stamps.com.au/shop/stamps/me
gafauna

MOLECULAR CLOCK NOT 
ADJUSTED FOR DAYLIGHT 
SAVINGS

Molecular analysis of 4510 species 
has revealed a number of insights into 
the origins of mammalian familiar 
diversity. Common opinion has 
previously focused upon the K/T 
(cretateous/tertiary) mass extinction 
event as being the likely cause for 
mammalian evolutionary expansion, 
mostly through niche filling following 
the demise of non-avian dinosaurs and 
associated reptiles. What the analysis 
has shown is that the majority of 
mammalian families originated 
around 85MA, with all occurring by 
75MA, well before the K/T event of 
65.5MA. Furthermore, it appears that 
diversity appeared to slow over this 
crucial period, with limited speciation 
until the early Eocene (~50MA) and 
onwards. Bucking this trend however 
are the marsupial and monotreme 
families, which show significant 
divergence around the K/T boundary. 
The fact that these results differ so 
significantly from palaeontological 
data is also insightful. 
Palaeontological evidence suggests 
that the K/T boundary was a 
significant factor in the diversification 
of mammals. That this study could 
produce such different conclusions 
raises many questions as to how this 

discrepancy arose. Initial comparison 
suggests that it may simply be the 
limits of the various fields of study 
that has bought this about, with much 
early tertiary divergence occurring in 
extinct lineages. What this highlights 
is the necessity of inter-disciplinary 
collaboration in establishing 
evolutionary histories. 

Sam Arman

Bininda-Emonds, O.R.P., Cardillo, 
M., Jones, K. E., 
MacPhee, R.D.E., 
Beck, R.M.D., 
Grenyer, R., Price, 
S.A., Vos, R.A., 
Gittleman, J.L., 
Purvis, A., (2007), 
The delayed rise of 
present-day 
mammals, Nature, 
Vol. 446, pp507-512

PLEASE DON’T 
CALL ME A 
DWARF 
PHASCOLARCTOS 
STIRTONI

Modern koalas 
Phascolarctos  
cinereus have for some time been 
considered a dwarf descendant of the 
extinct Pleistocene giant koala 
Phascolarctos stirtoni. This 
hypothesis has been recently looked 
into in a review of material from 
numerous Australian fossil sites 
ranging from the Miocene to present. 
In doing this it attempted to discern 
what forces could have played a role 
in the differential survival of these 
species.
The review established that the 
species were morphologically distinct, 
with  dental characters being able to 
supplement the ~30% size difference 
between the species. The species also 
appear contemporaneously both 
temporally and geographically. 
Dwarfing of P. stirtoni into P. 
cinereus can now be effectively ruled 
out. 
Dwarfing of one species into another 
has long been used to forward various 
hypotheses. In particular it has been 

used to argue for various megafaunal 
extinction hypotheses on the basis of 
differential selection on the basis of 
whatever theory you adhere to. The 
koala can no longer be considered 
such. Furthermore, P. stirlingi appears 
to only have survived until ~100ka, 
including wet and dry periods, 
signifying that it cannot be effectively 
incorporated into most megafaunal 
extinction hypotheses. 

Sam Arman

Price, J.P., (2008), Is the modern koala 
(Phascolarctos cinereus) a derived 
dwarf of a Pleistocene giant? 
Implications for testing megafauna 
extinction hypotheses, Quaternary 
Science Reviews, No. 27, pp2516-
2521

MARSUPIALS BITE BACK

Marsupiphiles when talking about the 
prolific Thylacoleo shudder when it 
comes to common names. ‘The 
marsupial lion.’ No name better 
demonstrates the perception of 
Australia to early European science 
than to give our largest mammalian 
predator the name of an animal to 
which it bears as much relation to as it 
does to whales, people and sloths.
A new study though embraces the 
convergent aspects of the lion Pantera 
leo and Thylacoleo carnifex, by using 
three dimensional modelling to assess 

Artist's reconstruction of Phascolarctos stirtoni.

http://www.stamps.com.au/shop/stamps/megafauna
http://www.stamps.com.au/shop/stamps/megafauna
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musculature and bone 
stresses in the two 
animals to compare 
how they have 
become adapted to the 
predatory niche. The 
study used a 
technique called 3D 
finite-element 
analysis. Borne from 
engineering, this uses 
computational 
techniques to assess 
physical stresses upon 
various parts of the skull. This is tied 
in with the use of ‘brick’ modelling to 
approximate forces that are likely to 
be present due to the inferred 
musculature.
The results of this were that the two 
species created comparably similar 
forces at the caniform teeth of 2337N 
for T.carnifex and 2906N for P. leo. At 
the carnassals however, much less 
symmetry was found with 2819N and 
5612N respectively. Computations on 
these and other results suggest that T. 
carnifex could produce a bite force of 
80% of that of P. leo. These results 
become particularly highlighting 
when considering that T. carnifex has 
been estimated to be of only 31% of 
P. leo in body mass. Furthurmore it 
appears that the musculature of 
Thylacoleo was immensely efficient 
and well directed, with 52% of the 
musculature force being used to create 
80% of the bite force.
The study also focuses on what they 
called extrinsic forces, such as those 
that can be expected to be induced 
from prey pulling away from the 
animal, for instance if an elusive 
quokka were trying to escape the 
Thylacoleo grip. These suggest 
extremely high values to be 
experienced in much of the cranium 
during feeding in both species. 
Differing the two species was the 
considerably higher forces acting 
upon the rostrum (snout/nose) in 
Thylacoleo during ‘canine’ bite loads. 
Because of this, it has been suggested 
that T. carnifex was much more likely 
to have killed by slashing flesh for a 
quick kill, rather than the ‘clamp and 
hold’ technique favoured by 
pantherines. If such a technique is 

accepted it also signifies a much 
larger expected prey size, as the 
‘canines’ (actually incisors)  are much 
larger than necessary for killing 
smaller prey in this manner.
Of empirical interest however was 
that these results greatly exceed those 
that had been postulated by 2D 
modelling, as much as 90% less so for 
T.carnifex. This may indicate a great 
improvement in techniques, however 
this modelling is yet to be verified.

Sam Arman

Wroe, S., (2008), Cranial mechanics 
compared in extinct marsupial and 
extant African lions using a finite-
element approach, Journal of Zoology, 
Vol. 274, pp332-339

THE TIGHT ENTRANCE QUOKKA 
STORY

The abundance of quokkas in the 
excavation at Tight Entrance Cave 
constitutes a valid sample size to 
consider the changes in quokka 
ecology over time. The primary way 
this is undertaken is through relative 
abundace, the measure  of how many 
quokka remains are identified 
compared to other species in each 
unit. By comparing the quokka 
relative abundance with that of other 
small mammals, we can see how the 
ecosystem in the area has changed 
over time. What is indicated from 
these results is a marked drop off of 
quokka abundance from ~34 000 
years ago, and continuing to drop to 
the upper limits of the deposit (~30 
000 years ago). At the same time it 

can be seen 
that there is 
an increase 
of ring tail 
possums, 
burrowing 
bettongs, 
potoroos, 
and bush 
rats, 
however this 
change is 
short lived 
with these 

species dropping off by 30 000 years 
ago, replaced by brush tail possums, 
rock wallabies, brush tail bettongs and 
bandicoots. The benefit of this small 
mammal data is that smaller animals 
are more susceptible to changes in 
enviromnental conditions, as their size 
limits their ability to travel over larger 
distances. This means that the small 
mammals are especially useful in 
discerning the local environment 
surrounding the deposit. Following 
the data, this suggests that the local 
flora probably changed from a closed 
(preferred by quokkas) into a more 
open forest from ~34KA onwards. 
The other small mammal data may 
suggest a change in this open forest 
initially towards peppermints, but 
later with a more eucalypt-dominated 
forest.

Sam Arman

HOW THE TURTLE GOT ITS 
SHELL

The protective shell, comprises a 
major advance as a protective 
mechanism in the evolution of turtles 
(order testudines). A new fossil turtle 
dating from the upper Triassic 
(~220MA) has enabled the origin of 
this and other features to be further 
investigated. The find comprises 2 
specimens in remarkable preservation 
which were found in Guizhou 
Povince, China. They have been 
named Odontochlys semitestacea, 
meaning ‘toothed turtle half 
shell’.Previous ancestral turtles have 
always been found in possession of a 
fully formed shell. These specimens 
however have shells in an 

Bite stresses in (a)  Thylacoleo carnifex and  (b) Pantera leo during 'canine bite'.
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intermediate form which means their 
origins can be understood more 
clearly. Furhturmore, phylogenetic 
analysis places Odontochelys as basal 
to all other fossil and extant 
testudines, adding weight to the 
evolutionary conclusions considered. 
Previous hypothesis about shell 
formation had suggested that it had 
evolved through movement of skeletal 
features into a distinct carapace. 
However, a lack of osteoderms (bony 
scales) in these specimens rejects such 
a process. Instead, researchers have 
proposed that the shell formed from 
ossification (bone growth) from 
surrounding vertebra and expansion of 
the ribs.  
Also of interest is the possession of 
teeth, which are absent in later turtles, 
again highlighting the basal nature of 
Odontochelys. Fusion of the calcaneus 
and astragalus bones in the ankle also 
refutes any possible suggestion of the 
intermediate nature being caused by 
juvenile individuals. The find also 
suggests that due to limb proportions 
that the turtle most likely lived in 
aquatic habitats, while previous 

understandings had proposed a 
terrestrial origin for turtles.

Sam Arman

Li, Chun, Wu, Xiao-Chun, Rieppel, 
Oliver, Wang,  Li-Ting, Zhao, li-Jun, 
(2008), An ancestral turtle from the 
late Triassic of southwestern China, 
Nature, Vol. 456, pp497-501 

INTERVIEW: MATT HAYWARD

How did you become interested in 
the quokka?
I’ve always had an interest in 
conserving Australia’s wildlife, but 
the quokka itself wasn’t a key interest. 
That was, until a professor at 
university offered me a P.H.D. to 
study them, then I became enraptured 
by them after that for the next four 
years or so.
You have also done a lot of research 
on the big cats of Africa, what is the 
link between the two?
I went to Africa to get a perspective 
on how conservation works in less 
disturbed environments. The 

megafauna are still present in 
Africa, while in Australia 
they’ve all pretty much gone 
extinct. So it gives you an idea 
of how conservation works in 
more pristine habitats. And now 
I’m back in Australia, so I can 
apply some of the things I learnt 
overseas back into the 
Australian situation.
How would you describe the 
current ecology of the 
quokka?
I’d say that it’s really affected 
by predation; I guess the real 
highlight of that is when you 
see how quokkas behave on 
Rottnest Island, and compare 
that to the mainland. 
On Rottnest Island they live 
under the feet of people and 
tourists, they live in the houses 
and they can feed on anything. 
They live on a rubbish tip, and 
they do really well there. There 
are also cats on Rottnest Island, 
but they don’t seem to be 
keeping numbers in check, 
whereas on the mainland you’ve 

got the fox and the cat, and that 
obviously had caused the population 
decline. But on the mainland they are 
now really restricted to thick 
vegetation along the swamps of the 
Northern Jarrah forest particularly. I 
think that the presence of the fox is 
really affecting that habitat 
preference, I think that in the absence 
of the fox, the quokka would move a 
lot further outside those swamps and 
feed on some of the plants that are 
further away from the swamps, but 
because the swamps offer a refuge 
from predation the quokka is really 
restricted into that dense refuge 
habitat of the swamps now.
It is well known that foxes and 
other introduced predators have 
had a marked impact on quokka 
numbers, how closely can the 
introduction of these predators be 
collorated with quokka decline?
It’s pretty strongly correlated, there’s 
some really good anecdotal reports of 
an old timer saying that in 1930 he 
used to always see quokkas occurring 
in some of the swamps, around 
Margaret River in particular and up 
around Gin gin. Then five years later 
the same guy says that now there’s no 
quokkas left since we saw the foxes 
run through here. There’s a really 
good correlation throughout, as the 
fox arrived, not just the quokka but 
things like bilbies and other animals 
became locally extinct.
There has been a concentrated 
effort to reduce this through 
measures such as 1080 poisoning, 
however you have reported 
continuing predation by foxes and 
cats. What does this signify?
I think that you’re never going to be 
able to eradicate completely foxes and 
cats, and certainly cats will not be 
eradicated by 1080 poisoning with the 
current dry bait base they use. Foxes 
are going to develop an aversion to 
1080, so at the moment you can 
reduce numbers of foxes with 1080 
but you don’t get a complete uptake 
and so they don’t all get poisoned. 
Already in Western Australia they 
have found that rabbits have 
developed some kind of aversion or 
immunity to 1080 poison, and 
obviously the Australian native   Odontochelys semitestacea in situ
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animals evolved that immunity to it, 
so ultimately you would expect with 
natural selection occurring that the fox 
and probably the cat also will develop 
that immunity to 1080. There has got 
to be some kind of way that either we 
can give the native animals a chance 
by letting them cope with predation 
under lower predation pressures so 
with lower densities of foxes and cats 
and then learn some predator 
avoidance strategies, or the worst 
case scenario is that if we think 
they are not going to be able to 
develop those handy predator 
responses, were going to have to 
completely fence off areas and 
keep them completely feral free 
like they’ve done at Karakamia 
[sanctuary] or at Scotia 
[sanctuary] here.
Are there any significant 
genetic issues of the quokka, 
such as bottlenecking, or 
inbreeding that will impede the 
species recovery?
Yeah the quokkas originally 
occurred in metapopulations, so 
within each swamp there would have 
been an individual local population 
that would have increased in numbers 
up to a point. After a fire, when the 
vegetation is missing, they probably 
would have dispersed onto other 
habitats or died out in that local 
swamp and colonised adjascent 
swamps which had a more suitable 
habitat for them. In that situation you 
need one individual transferring 
between local populations per 
generation. Nowadays the 
metapopulation structure has 
collapsed, so you don’t have adjascent 
swamps that support quokka 
populations anymore, so they are all 
really isolated. They have done some 
genetic studies, a girl called Liz 
Sinclair from Murdoch uni did some 
really good genetic work and found at 
the moment they weren’t more 
genetically depauperate than the 
Rottnest Island population. But that is 
going to become more and more of an 
issue as they remain isolated unless 
we can increase the numbers and 
increase the distribution of the 
species.
What effect does a declining 

population have on attempting to 
study the quokka?
It’s really hard to catch them. When I 
was first trying to put collars on them 
I was in a trap for about 67 days 
straight before I caught my first 
animal. It’s really hard to catch them. 
Over the entire study I  had a capture 
success rate of about 0.3%, in total I 
caught about 290 quokkas in 2100 
trap nights. Which is a pretty bleak 

situation compared to a lot of other 
things, I think here at Scotia now we 
getting things like 30% to 50% trap 
success, which is a stark contrast to 
0.3%
What are you currently working on 
there?
We’ve reintroduced about six or seven 
different highly endangered species 
which have been extinct in this area 
for many years, and this is the largest 
feral free area in Australia on the 
mainland, so we’ve got two fenced off 
sections of 8000 hectares in total and 
we’ve reintroduced things like 
Bilbies, Boodies, Woylies, Numbats, 
Stick-nest rats, and Black eared 
minors, so a whole range of different 
species. We’ve got a really good crew 
out here who are studying various 
aspects of it to ensure that these 
species remain out here and survive 
out here. Were also trying to extend 
that research outside the feral free 
area to the broader Scotia sanctuary, 
all up about 67000 hectares, and we're 
looking at having a feral free area of 
about 8000 hectares with the 
surrounding 59000 hectares having 
lower fox and predator densities, and 

even competitor densities, so things 
like rabbits and goats, which were 
also a factor in the original decline of 
these species. Were trying to reduce 
those predators and competitors and 
see how they go ultimately outside the 
fence. Which ultimately will mean 
they might develop some kind of 
predator-avoidance strategy that might 
allow them a more secure future.
Is this what you feel are the most 
important aspects in ensuring 
quokkas survival?
The quokka hasn’t yet been 
reintroduced here, but certainly the 
biggest factor for the quokka is 
introduced predators. I think that in 
the absence of introduced predators 
the habitat requirements that currently 
seem to be quite specific with regards 
to the fire regime and the swamps. 
Without  the feral predators they will 
be far more resilient to a range of 
different habitats, and the best 
example of that is at Karakamia. 
Australian Wildlife Conservatories 
Karakamia sanctuary has 
reintroduced quokkas about 10 years 
ago and the habitat doesn’t look 
anything like what I would have said 
quokka habitat should look like But 
these animals have survived for ten 
years and done pretty well. That 
reinforces to me that habitat isn’t the 
real issue, it’s more about getting rid 
of the predators, and then the quokkas 
can do alright. But I suppose the 
lessons we learning here will be 
applicable despite quokkas not 
actually being present at this site.

Interview by Sam Arman

FEATURE FOSSIL 3.

Setonix brachyurus 
(Quoy & Gaimard 1830)

Unsurprisingly for this Quokka 
Edition, this feature fossil is Setonix 
brachyurus – the quokka. This of 
course requires a broad interpretation 
of the word ‘fossil’, but I don’t think 
anyone reading this will pick that up. 
The quokka is a small, semi-
nocturnal, wallaby-like marsupial, 
with an adult weight of ~2-4kg. It has 
a short skull, light fur and a 



9 BEER'N'BONES 4.1

characteristically shorter tail than 
other wallabies. It is a browser, with 
96% of the quokkas diet being 
composed of leaves and stems, with 
the remainder being made up of 
insects, seeds, fungi, pollen and 
flowers. The quokka was described on 
the basis of fur and a skull, collected 
in the 1820’s , and only the second 
Australain marsupial to be described. 
This specimen was described by 
French naturalists Quoy and Gaimard 
in the subtly titled ‘Voyages de 
Déscouvertes de l’Astrolabe Exécutés 
par order du Roi , pendant les années 
1826-1827-1828-1829 sous le 
commendant de M.J. Dumont 
d’urville.’ Which roughly translates as 
‘Voyage of discovery executed by 
order of the king during 1826-28 
under the command of M.J. Dumont 
d’urville’. It was collected from King 
George Sound (now known as 
Augusta), and is held in the Museum 
of Natural History in Paris. This was 
not the first European encounter with 
the quokka, with Dutch explorers 
describing what is believed to be a 
quokka in 1658, and again in 1696 off 
the West Australian coast. These 
descriptions too highlight the alien 
nature of marsupials from a European 
context, with the ‘kind of rat as big as 
a common cat’ leading to the naming 
of Rottnest Island,  which was 
originally called Rottenest or ‘rat’s 
nest’. 
Rottnest remains the principle refuge 
for these ‘rats’ with the Rottnest and 
Bald islands alongside  a few inland 
isolated populations being the sole 
remaining refuges for the quokka. 
These populations though appear to be 
closely related genetically. 
Unfortunately this also signifies a lack 
of genetic diversity meaning that the 
species may be susceptible to 
extinction, and is currently considered 
as vulnerable by the IUCN . Prior to 
European occupation their range 
covered a substantial portion of 
southwest Australia, considered to be 
primarily influenced by rainfall. Since 
European occupation, the 
diminishment of their range is 
considered to be primarily influenced 

by predation by cats and foxes. Some 
reestablishment of inland 
communities has resulted from the 
successful elimination of these 
through 1080 poisoning. 
The quokka was originally named 
Kangruus brachyurus in description. 
It was also described by J.E. Gray in 
1938, as Halmaturus (Thylogale) 
brevicaudatus, but this synonym was 
removed due to the earlier denotation 
of Quoy & Gaimard. The common 
name quokka comes from the 
indigenous name for the animal, 
‘Quak-a’.

Sam Arman
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