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The Tasmanian devil: a uniquely 

threatened animal
David Pemberton

Introduction
The Tasmanian devil (Sarcophilius harrisii) is a car-
nivorous marsupial of the family Dasyuridae. In 
Tasmania, this family is also represented by the 
spotted-tailed quoll (Dasyurus maculatus macula-
tus), a territorial nonchalant predator; the eastern 
quoll (Dasyurus viverrinus), a diminutive insect 
and occasional small mammal predator; three spe-
cies of antechinus (Antechinus swainsonii, A. stuartii 
and A.vandycki) which are all predators of inverte-
brates and small reptiles; and the white-footed 
dunnart (Sminthopsis leucopus), a rarely observed 
diminutive insectivorous carnivore. The carnivore 
guild is small in Tasmania, which is not surprising 
given the island is only 64 500 km2, roughly 300 km 
long, 300 km wide and resembling a love heart in 
shape (Fig. 2.1).

The Tasmanian devil has the distinction of being 
the world’s largest extant marsupial carnivore. 
Despite this, the devil is not very big when com-
pared to the largest eutherian mammals. Adult 
male devils weigh 8–14 kg and females 5–9 kg (Rose 
et al. 2017; DPIPWE, unpublished data), and are the 
size and shape of a small squat dog. Devils have 
evolved a body shape that allows them to scavenge, 
hunt, crunch bones and travel long distances. They 

have also evolved with a behavioural repertoire 
that allows them to live at very high densities.

Devil habitat
Devils live across Tasmania, from the intertidal 
zone to the sub-alpine. They are rarely observed in 
the deepest, wettest rainforests or alpine regions 
unless dispersing through them. Devils can be 
found in high densities on the productive coastlines 
with some of the highest densities recorded on the 
north-east, north-west and west coasts (Guiler 
1970b; Buchmann and Guiler 1977; Pemberton 1990; 
Owen and Pemberton 2005). They thrive in wet and 
dry sclerophyll forests, with high densities develop-
ing where habitat is fragmented into a mosaic of 
forests and farmland. In landscapes such as this, if 
there are suitable areas of bush to den in, they uti-
lise the farm/forest ecotones to hunt, and exploit 
human-generated food sources like roadkill or dead 
stock as easy food sources. The lands administered 
by the Kentish and Circular Head councils in the 
north-west of the state are good examples of human-
generated habitats which suit devils.

Where density is high and carrying capacity 
maximised, extra competition for food can result in 
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devils foraging by day. Generally, though, they are 
nocturnal and newly weaned young are crepuscu-
lar. Male devils have been recorded dispersing 
10–100  km when they are weaned (DPIPWE, 
unpublished data), while females remain closer to 
their natal area. In the absence of devil facial 
tumour disease (DFTD), devils will settle into a 

stable home range after approximately four months 
(Pemberton 1990). In low-density populations this 
can occur quicker, as space and food are not limit-
ing. The dispersion of resources drives the home-
range size (Lindstedt et al. 1986).

Tasmanian devils use dens; to rest in, to give 
birth and raise young once they grow too large to 

Fig. 2.1. map of Tasmania showing key locations discussed throughout this book (white circles), including the free-range 
enclosures and STDP captive housing facilities (Chapter 18; squares) and wild devil recovery release locations (Chapter 
13; black stars). map reproduced with permission from Andrew v. Lee.

181218 Saving The Tasmanian Devil 5pp.indd   12 14/03/2019   22:13:52.72



2 – The TASmAnIAn DevIL: A unIQueLy ThreATeneD AnImAL 13

carry in the pouch, and to copulate. Den types 
vary, depending on the habitat. Devils will dig 
their own burrows (Plate 2.1) or use those belong-
ing to wombats. They occupy caves, especially 
small, low caves such as those located at the base of 
sandstone cliffs. Caves in dolerite scree slopes are 
plentiful in the Tasmanian landscape and caves 
under granite boulders are common on the east 
coast. Devils also den in old hollow logs. Resting 
dens can be under grass sags or in the denser 
Gahnia sp. snags. These types of dens are used 
repeatedly. Males have four or more dens and 
females fewer (Pemberton 1990). Devils are vulner-
able to events such as flood, fire and anthropogenic 
disturbance while in their dens.

Young use maternity dens for four to five 
months continuously (Plate 2.2). Some maternity 
dens are used across successive breeding seasons 
by the same female and are probably very specific 
in their characteristics. The choice of maternal den 
is likely to be a critical element in the survival of 
young to weaning age. Young need a den that other 
predators (devils, snakes, quolls, possums) cannot 
catch them in. These dens invariably have choke 
points, beyond which the young devils can hide 
and larger potential predators cannot access.

Devil breeding
Devils, like their dasyurid cousins, are short-lived. 
In the wild they live for six years, with the occa-
sional individual living for seven years (DPIPWE, 
unpublished data). When populations are at high 
density, devils have a highly synchronous breed-
ing season from late February to early April, with 
most breeding occurring over a three-week period 
(Rose et al. 2017). Breeding occurs in copulation 
dens and follows a dramatic mate choice mecha-
nism. Females go into oestrous and the males start 
trying to coerce them into a den for copulation. In 
preparation for mating, the female develops a thick 
pad of fat and dandruff-like flakes of skin on the 
back of her neck. The reason for the dandruff 
remains unknown; the fat pad, however, is obvi-
ous. The female will resist the male until she is 
ready and then succumb to his advances. While 

her assessment is going on, there is intense vocali-
sation, with warning snaps and snarls. When she 
accepts the male, he drags her into the den by the 
neck where the fat pad has developed.

The pair copulate for up to a week, although 
there is scant wild data on this. Information from 
captivity supports the generalisation that copula-
tion occurs over five to seven days (DPIPWE, 
unpublished data). The den structure is probably 
critical, to allow for mate guarding during this 
period. The time taken for each copulation bout 
(five to seven days) means that in a highly synchro-
nised breeding season males are probably only 
able to achieve a maximum of three matings. The 
time constraint is both around the mating season 
and the fact they may need to feed and drink 
between different breeding bouts.

At low density, breeding synchronisation 
changes to a four-month spread with females 
having up to three oestrous periods (DPIPWE, 
unpublished data). This longer breeding season 
could have repercussions for the transmission 
dynamics of DFTD.

As devil density decreases, precocial breeding 
commences. The translocation to Maria Island 
(Chapter 19) provides a natural experiment to 
understand this relationship. Precocial breeding 
occurred as soon as devils were placed on the 
island. As the numbers increased the rate of preco-
cial breeding decreased until it ceased (Wise et al. 
2016). This ‘sweet spot’ – where density is high 
enough for precocial breeding to cease – may pro-
vide a functional trigger point to aim for when 
undertaking management actions to increase den-
sity in the wild (Chapter 13).

Like all other marsupials, devils produce altri-
cial pouch young (Plate 2.3) and the female gives 
birth about three weeks following copulation. Leon 
Hughes recorded that around 20 young might 
attempt to get to the pouch (Hughes 1982). As the 
female only has four teats, the first four to attach 
are the only offspring to survive (Plate 2.4). On 
average at high density, 2.7 young are produced per 
female; this rate increases at low density (Lachish 
et al. 2009; Grueber et al. 2018). In areas free of DFTD 
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Case study: DFT2 – a lesson in adaptive management

Ruth Pye and Alexandre Kreiss

Introduction
Transmissible cancers have been considered rare events in nature. until 2015, the only two such cancers described 
in the literature were canine transmissible venereal tumour (CTvT) and devil facial tumour disease (DFTD). Then, 
in 2015, a transmissible cancer affecting shellfish was described (metzger et al. 2015). The authors of that paper 
concluded that perhaps transmissible cancers are more common in nature than had previously been supposed.

nevertheless, the 2016 report of a second transmissible cancer affecting Tasmanian devils, was startling. It 
seemed extraordinary that two such cancers could develop in a single species within a short 20 years of each 
other. This second devil cancer was named Devil Facial Tumour 2 (DFT2) to distinguish it from the first DFTD, 
which is now referred to as DFT1. DFTD is now the umbrella term for both devil transmissible cancers.

DFT2 has all the hallmarks of a transmissible cancer. The tumours are genetically identical and distinct from 
their hosts. each tumour has the same chromosomal rearrangements. Quite striking is the y chromosome present 
in DFT2, which differs from the female karyotype of DFT1. DFT2 has been found in both male and female devils. 
At the macroscopic level, DFT1 and DFT2 cannot be distinguished from each other. The geographic range of 
DFT2 appears so far to be restricted to the south-east of Tasmania, in the Channel Peninsula. The story of DFT2’s 
brief history is provided here.

Cygnet, March 2014
In march 2014, a member of the public noticed a diseased devil on their property, located near Cygnet in the 
Channel Peninsula, 50 km south of hobart. A call was placed to the STDP hotline (0497 338 457), as a 
consequence of which an STDP biologist visited the location to set camera traps. The devil in question was 
photographed (Fig. 4.1) and a few pipe traps were placed in the hope of catching the animal. A healthy devil and a 
quoll were inadvertently trapped on the first couple of days, but on the third day the diseased devil was caught. 
Two veterinarians from the menzies Institute for medical research undertook the clinical assessment. The devil 
was male and in poor body condition with advanced disease (Plate 4.2a) and it was decided to euthanise him due 
to welfare concerns.

A routine post mortem was conducted and samples taken to the menzies laboratory for analyses. At no time 
did anyone consider this to be anything other than regular DFTD. The disease has a fairly classic appearance, and 
an initial diagnosis is usually made by visual examination. however, it is protocol to collect tumour samples 
whenever possible so a definitive diagnosis can be made using histology. Samples are also collected for further 
research. This includes tumour biopsies in formalin for histology and immunohistochemistry, and biopsies in 
rnAlater, a solution which allows for the molecular analysis of tissue DnA or rnA. Fine needle aspirates, 

Fig. 4.1. Cygnet devil caught by camera trap.
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Devils and disease in the landscape: the 

impact of disease on devils in the 
wild and on the Tasmanian ecosystem

Menna E. Jones, Rodrigo K. Hamede, Tracey Hollings and Hamish I. McCallum

Introduction
When populations of animals encounter a novel 
infectious disease, the effects can be devastating 
both for individuals and the population as a whole. 
Mortality is frequently high, outpacing breeding, 
leading to severe population decline. An extreme 
example is the devastation of native American 
populations from smallpox, a disease native to 
Europe, across vast regions of the Americas fol-
lowing the arrival of the Spanish in the 1600s 
(Mann 2005). A similar scenario has played out 
over the last 20 years since devil facial tumour dis-
ease emerged in Tasmania.

The high mortality caused by a new disease 
will place strong evolutionary selection pressure 
on populations of individuals to survive. Any 
individual animal that can delay becoming 
infected or can live a little bit longer, sufficient to 
breed and raise offspring, will be able to spread 
more of its genes and lineage into the population. 
While infectious diseases in wildlife can cause 
extinction, in many cases the animal host will 
adapt to cope and live with the disease (McKnight 
et al. 2017; Voyles et al. 2018).

Loss of a species is a tragedy, but greater damage 
to natural ecosystems can be caused by the loss of 

the ecological role that the species played. Species 
are not all equal, some having a greater influence 
on the abundance of other species in the local com-
munity. Predators can influence entire ecosystems 
through persecuting smaller predators and killing 
prey. The loss of a larger predator can have com-
plex cascading effects throughout ecosystems, 
including releasing smaller predators from compe-
tition. This can result in the decline of smaller prey 
animals, and increased grazing pressure following 
predatory release of herbivorous prey.

In this chapter, we follow the emergence, local 
and island-wide geographic spread, and evolution 
of devil facial tumour disease (DFTD) and its host, 
the Tasmanian devil. We describe the effects that 
this recent disease has had on populations of Tas-
manian devils and the flow-on effects on other spe-
cies in the ecosystem in which they live.

When and where did DFTD arise?
DFTD appears to have arisen in the early to mid-
1990s. Mathematical modelling indicates the dis-
ease origin was in the vicinity of St Mary’s, ~100 km 
due south of the north-east tip of Tasmania (Beeton 
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2011). There is no evidence of a similar disease in 
devils before photographs of a devil with apparent 
tumours at wukalina/Mt William National Park, 
taken by a wildlife photographer in 1996. Devils 
with tumours were seen sporadically in the north-
east and eastern tiers of Tasmania in the late 1990s 
(Hawkins et al. 2006). In 2001, the disease was 
sighted at the mainland end of the Freycinet Penin-
sula (see Fig. 2.1). Within six months, it had spread 
10  km south down the peninsula and within 12 
months had caused 60% decline in the population 
at the mainland end of the peninsula (Hawkins et 
al. 2006). A rapid trapping survey across the state in 
2003 indicated widespread disease and few devils 
in the entire north-east of Tasmania (Hawkins et al. 
2006; see Chapter 10).

Spatial and temporal spread
The disease has continued to spread westward 
and southward from its origin in north-east Tas-
mania to its current extent across ~80% of the geo-
graphic range of the Tasmanian devil (Fig. 9.1). The 
disease reached the west coast in 2015 when it was 
recorded in Granville Harbour (DPIPWE, unpub-
lished data). Currently, the north-west and south-
west are the only remaining disease-free areas of 
the state although, with the 2017 record from 
Wuthering Heights, 6 km inland from Nelson Bay 
(C. Hughes, pers. comm.), it is expected that DFTD 
will cover the north-west coast in the next few 
years. Parts of the rugged south-west of Tasmania, 
where devils are patchily distributed at low den-
sity in unsuitable dense, wet vegetation, will 
remain disease-free for longer.

The best estimates of the rate of geographic 
spread are 5–25 km per year (McCallum et al. 2007). 
This is surprisingly slow, given that an individual 
devil may move 5  km, and occasionally up to 
25 km, in a single night. Despite a large amount of 
field survey, there are just a few locations where 
intensive monitoring of wild devil populations 
allows estimation of the rate of spread at a local 
scale. At a larger geographic scale, the advance of 
the disease front appears quite uneven, with pock-

ets of disease appearing ahead of a more general 
disease presence and devil population decline. The 
rate of spread also appears quite variable across the 
island, possibly related to environmental factors 
influencing devil movement and dispersal 
characteristics.

To understand these local and landscape-scale 
patterns of disease spread, we need to know how 
the tumours are spread between individual devils. 
Transmissible cancers are a very unusual type of 
disease, in which the infectious agents are live 
tumour cells. Most wildlife diseases are caused by 
infectious agents such as viruses (e.g. canine dis-
temper), bacteria, fungi (e.g. chytrid fungus in 

(a)

(b)

Fig. 9.1. Changes in (a) population size and (b) age 
structure following outbreak of Tasmanian DFTD on the 
Freycinet Peninsula. (a) Solid dots and lines = whole 
population; open dots and dashed lines = adults only. 
Source documents: Population size from (Lachish et al. 
2007) and age structure from (Lachish et al. 2009).
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Plate 2.3 Pouch young (Image: DPIPWe)

Plate 2.4 Pouch young (Image: William e. Brown)
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Plate 12.1 This image shows the position of the PIr sensor fields for a reconyx hC500 camera (1080p image quality 
setting). Ideally, the bait should be positioned between the numbers 3 and 4 to maximise detection rates (Image: 
modified from reconyx™ hyperFire™ Instruction manual)

Plate 12.2 Bleach mark visible on devil’s rump (Image: William e. Brown)
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Plate 13.1 First Wild Devil recovery release at narawntapu national Park (Image: DPIPWe) 

Plate 13.2 gPS collar fitted to a Tasmanian devil (Image: nadeen Burge)
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Plate 17.1 Advocacy devil (Image: Zoos victoria)

Plate 18.1 Tasmanian devil being handled in a sack (Image: DPIPWe)
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