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WORK, HEALTH AND SAFETY RISKS
(WHS Risks)
Working with Fat-tailed Dunnarts, Sminthopsis crassicaudata doesn’t pose any fatality issues for humans,
but with all animals, they can bite and scratch. They can also transmit several Zoonotic diseases. WHS
doesn’t only just apply to situations from Dunnart to human, but vice versa and also Dunnart to Dunnart.
Dunnarts would prefer to run and hide rather than confrontation. However in captivity they get used to
keepers going in and out of their exhibit daily, so they can become somewhat desensitised and more
“friendly”. On several occasions I have had them crawl onto my boot and ‘investigate’. The OHS risk from
Dunnart to human is that they can bite, and due to their incredibly sharp teeth it does hurt and draw blood
(McCray 2011) Basic first aid will be required to avoid contamination of the wound.
The main Zoonotic concern is Toxoplasmosis. The Dunnart can contract this through contaminated meat
including: pig, kangaroo, and mutton. In captivity there are preventative measures that keepers can take, see
Section 8.4 for more information.
Sminthopsis crassicaudata are highly agile and are above excellent climbers and jumpers. Due to these skills
attention must always be paid to their location to avoid any escapes. They are quite capable to climb a
completely vertical brick wall which provides another challenge when servicing the exhibit.
They are one of the smallest carnivorous marsupials; therefore care should be taken to reduce the possible
risk of crush/injure/step on them while servicing their enclosure. To reach all elements of their on-display
enclosure, the keeper must get completely within the door. Whilst servicing the front of the enclosure, it is
essential that the door be fully closed behind to avoid any unwanted escapes. Even though there is an airlock
outside the service door, as they are excellent climbers and incredibly fast, it would be near impossible to
capture the Dunnart/s easily and quickly if there happens to be an escape.
Toxoplasmosis is a huge threat to all Dunnarts; it can will cause fatality in the Dunnart/s who contract the
zoonotic disease. To avoid the contraction of Toxoplasmosis, all fresh meat must be frozen for at least a
minimum of four weeks prior to the serving of the meat to the Dunnarts. Respiratory infections are easily
occasionally occur, and can be prevented through good daily husbandry, done so by the Keepers of the
Dunnart/s. Common problems for Fat Tailed Dunnarts are fleas and mites, however these parasites can be
controlled by topical ointments.
Due to their size and the abundance of information and knowledge regarding the Fat Tailed Dunnart, hazards
or potential hazards are easily avoidable. This is achieved through vaccinations, precautions, personal
protective equipment (PPE), training/conditioning, standard operating procedures (S.O.Ps) and having safe
work procedures in place.
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1. Introduction
I have personally found that assisting in the care of a small colony of Fat-tailed Dunnarts at Wild Life
Sydney is enjoyable. I too have found them to be a very inquisitive species and it is partly for this reason that
providing enrichment for them is always different, and the options are endless for a keeper with an
imagination.
S. crassicaudata are commonly kept in captivity, in laboratories and as pets. It’s no surprise that people love
Dunnarts. I am fascinated, and I sure that those who deal with them, would feel a similar way. It’s hard not to
when they are curious by nature and are unique with their distinctive namesake fat-tail.
Fat-tailed Dunnarts are one of the more common species of Sminthopsis. Unfortunately for some of their
other relatives, Dunnarts like the Julia Creek (S. douglasi), Sandhill (S. psammophila) and Kangaroo Island
Dunnart (S. aitkeni), are facing extinction. In the wild, their numbers (along with other Smithopsis species)
are decreasing. Education is a valuable tool to possibly avoid the more common species from facing the same
fate as those listed as vulnerable, endangered and critically endangered.
I believe that people, especially Australians should be made aware of the native fauna that are less familiar to
the many, but could potentially be in everyone’s backyard. I believe education is particularly important for
locals because many assume they are the common house mouse. Before working with them I would have
assumed they were a rodent too, but glad I know different.
Fat-tailed Dunnarts are the most common of the small carnivorous marsupials to be kept in captivity and
privately as pets. The Regional Census and Plan (RCP) for Mammals were used to gain past and current
zoological holdings for the whole Australasian region. RCPs from 2004-current 2012 were utilised.
Year
2012
2011
2010
2009
2008
2007
2006
2005
2004

Captive holding totals
6.13.0
13.9.0

Desired captive holding total
13.21.6
16.13.6

15.17.20
20.19.9
10.9.4
8.8.4

18.22.5
21.26.0
17.21.0
19.23.0

TAG Notes: Priority species of Dunnart for the region.
Their occurrence in captivity has fluctuated over the years; this could have a negative effect on their
longevity in captivity. Unless institutes breed more regularly, acquire from private breeders, and as a last
result, collecting unrelated specimens from the wild, Fat-tailed Dunnarts won’t have sustainable numbers.
With a sustainable minimum of 6.6.0 unrelated individuals (preferred 10.10.0) inbreeding is unavoidable.
Inbreeding corrupts the kinship and it taints the future gene pool.
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1.1 ASMP Category
As of the 2011, Fat-tailed Dunnarts are not currently part of any Australasian Species Management Program
(ASMP), there is no regional program.

1.2 IUCN Category
The IUCN Redlist has Sminthopsis crassicaudata as being of ‘Least Concern’. This is because of their
abundance across Australia.

1.3 EA Category
There is currently no State protection for this species.
They do not qualify for a ‘Threatened Status ‘

1.4 NZ and PNG Categories and Legislation
Not applicable to Sminthopsis crassicaudata

1.5 Wild Population Management
Not applicable to Sminthopsis crassicaudata

1.6 Species Coordinator
There is currently no Species Coordinator for Sminthopsis crassicaudata (as of 2012 RCP)

1.7 Studbook Holder
There is currently no studbook holder for Sminthopsis crassicaudata (as of 2012 RCP)
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2. Taxonomy
Dunnarts belong to the kingdom of Animalia. The IUCN Red List has categorized S. crassicaudata “Least
Concern in view of its wide distribution, presumed large population, occurrence in a number of protected
areas, tolerance of habitat modification, lack of major threats, and because it is unlikely to be declining at
nearly the rate required to qualify for listing in a threatened category.” (IUCN 2011)

2.1 Nomenclature
Kingdom
Phylum
Class
Subclass
Order
Family
Genus
Species

Animalia
Chordata
Mammalia
Marsupialia
Dasyuromorphia
Dasyuridae
Sminthopsis
Crassicaudata

2.2 Subspecies
There are two subspecies of Fat-Tailed Dunnart



Sminthopsis crassicaudata crassicaudata “which occur in south western, Western Australia (WA).
South eastern parts of South Australia (SA). Victoria (VIC). South Eastern, Queensland (QLD)”
Sminthopsis crassicaudata centralis occurs in a large geographical region of inland Australian in
all mainland states with the exception of Victoria.”(MSOV mc2.vicnet.net.au 2011)

2.3 Recent Synonyms
The Fat-Tailed False Antechinus looks remarkably similar to the Fat Tailed Dunnart, however they are larger.
They are in the same family, Dasyuridae, however that is where the lineage ends, as the Fat-Tailed False
Antechinus is a member of the Genus: Pseudo antechinus, and the Genus for the Fat Tailed Dunnart is
Sminthopsis.

Figure 1: Fat-tailed False
Antichinus (J Edwards 2012)

Figure 2: Fat-tailed Dunnart

Figure 3: Stripe-faced Dunnart

(Squidink 2008)

(S Murphy 2008)
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Of all the other Species of Dunnart, the Fat-tailed Dunnart bares similar physical characteristics of to that of
the Striped-face Dunnart, Sminthopsis macroura.

2.4 Other Common Names
Another common name for Sminthopsis crassicaudata is ‘fat-tailed mouse-like animal’ (Jones 2006)
French: Souris Marsupiale À Grosse Queue. Translation: Marsupial Mouse with Large Tail (IUCN 2012)
Used for all Dunnart species, Narrow-footed marsupial mice (Natural History Collection 2004).
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3. Natural History
3.1 Morphometrics
3.1.1 Mass and Basic Body Measurements

Head-Body Length: 60-90mm
Body Length: 14-16mm
Tail Length: 40-70mm
Weight: 10-20g
(Strahan 1995)

Figure 4 Fat-tailed Dunnart (Squidink 2008)

3.1.2 Sexual Dimorphism
An example of sexual dimorphism is the “evolution of a suite of characteristics (such as evacuated palates
and altered molar cusp patterns) in small, desert-dwelling species as, for example, in the Fat-tailed Dunnart.”(
The average lifespan doesn’t alter depending on the sex of the Dunnart, both genders living from 1-2 years.
There is a difference in males and females when looking at their Haematology and biochemistry, however
this isn’t an example of sexual dimorphism in Dunnarts. When looking at the ‘sexual dimorphism’ in
Dunnarts, the most obvious factor is the females have 8-10 nipples.

3.1.3 Distinguishing Features
The most distinguishing features of the Fat Tailed Dunnart are its large ears, eyes and it’s oddly shaped tail.
When well nourished, the tail will become fat and carrot-like, hence the name Fat Tailed Dunnart.
Sminthopsis crassicaudata has recognisable bulbous black eyes. Tracks found have uncovered that the Fat
Tailed Dunnart (along with other Dunnarts) bound as a method of getting around their territory and from
place to place.

3.2 Distribution and Habitat
Sminthopsis crassicaudata is an Australian Marsupial, and thus only found in Australia. Their habitats
include “woodland, shrubland, tussock grassland, gibber plain and agricultural land” (Triggs, 2004). The
IUCN Red List website also lists the habitat of the Sminthopsis crassicaudata, from “Savanna, Shrubland,
Grassland, Desert and Artificial/Terrestrial” (IUCN 2011). Figure 3 and 4 (pictured below) illustrate the
global and national distribution of Sminthopsis crassicaudata.
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Figure 5: World distribution ((IUCN 2011)

Figure 6: Australian distribution (IUCN 2011)

3.3 Conservation Status
The Sminthopsis crassicaudata is of Least Concern (LC) according the IUCN Red List Threatened Species
website, with its population trend, stable.

Figure 7: Conservation status (IUCN Redlist 2012)

3.4 Longevity
3.4.1 In the Wild
In the Wild, Fat Tailed Dunnarts can live an average of 18 months years. In the wild, Dunnarts primarily prey
on insects such as moths, crickets, grasshoppers, cockroaches and spiders making them insectivorous. They
are also known to prey on small lizards, frogs and rodents. Sminthopsis crassicaudata rely on their tails more
in the wild than their captive counterparts. The tail can store fat, so that when food is in short supply the Fattailed Dunnart will use this stored energy source. The energy is used from its tail, usually when food is in
short supply or during the colder months.

3.4.2 In Captivity
In Captivity, Fat-tailed Dunnarts can live from 1-2 years, and often in captivity, Dunnarts can exceed this
range. “Under captivite conditions they can have a life expectancy of 30 months” (Marsupial Society, 2011).
In captivity, Dunnarts are fed a variety of foods, including meat, insects, supplements, plants and other
ingredients. (Below in Section 5: General Husbandry is a table with 3 diets utilised by a 3 different institutes.
According to the Marsupial Society, “captive diets should preferably consist of a variety of natural live foods
combined with commercially available pet foods.” In captivity, Sminthopsis crassicaudata don’t really have
to rely on their tail to store fat as they are fed regularly are always given a balanced diet and the temperature
12

within the Dunnart’s enclosure is always monitored and controlled to avoid hazardous situations for the
Dunnart/s.

3.4.3 Techniques Used to Determine Age in Adults
Dunnarts reach their sexual maturity by four months of age. The way that an individual’s age can be roughly
determined is through a few ways:
SIZE:
The easiest way to tell if the Dunnart is an adult correctly is by identifying the size of the individual/s in
question.
Adults: 40-70mm (head-body)
10-20g
DENTITION:
The dentition is another factor, whether there is the presence or absence of any deciduous teeth will
allow correct identification as to the approximate age of the individual/s.
Adult formula:
2(I 4/3, C 1/1, PM 3/3, M 4/4) =31(National History Collection 2004)
Juvenile formula:
2(I 3/1, C1/0, PM 2/2, M 4/4) =25(Australia’s Biodiversity 1999).
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4. Housing Requirements
4.1 Exhibit/Enclosure Design
Sminthopsis crassicaudata are excellent climbers, so when building the enclosure door, ensure the Dunnarts
cannot climb easily in order to avoid escapes. To avoid potential escapes, it would be beneficial to have a
smooth panel in front of the door that the Dunnarts will have difficulty climbing. Sometimes this can make
entry more of a challenge, so having a footstep would be a solution to the entry issue.
For the substrate, “dry plasterers sand is a good base with rocks, tussocks of grass, hollow logs and pieces of
bark for the animals to hide under and make their nests in a cage no smaller than 900 mm long by 300 mm
wide and 400 mm high”(NSW encyclopaedia, 2011). Wild Life Sydney use a tea tree mulch mix and it is
taken out and replaced monthly.
They have also been observed bathing in a fine sand bath. This helps maintain a healthy coat and in the will it
would deter parasites. This is why it would be beneficial to promote a healthy wellbeing and it is also a great
enrichment tool. By providing a small area for the colony to bathe, will allow them to display natural
behaviours.
Dunnarts are nocturnal carnivorous marsupials, therefore when on display to public they are generally
displayed in a nocturnal house or section with controlled lighting to maximize Dunnart activity during open
hours. Their enclosures are fully closed with no possibility of escapes of interference from the weather.
When designing the exhibit, there are several considerations that need to be thought about. The aspect that is
less thought about is the ease of introducing enrichment.
At Wild Life Sydney
Below are photographs taken at Wild Life Sydney, taken at different times of the day in order to show the
components of the exhibit in different lighting.

Figure 8: Fat-tailed Dunnart exhibit Wild Life Sydney (K Walker 2012)
(See Appendix 8 for more details)
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Figure 9: After my in-house renovation

Figure 10: Mock-rock wall – different depths, texture

(K Walker 2012)

(K Walker 2012)

Figure 11: Bare minimum furniture provided

Figure 12: Hollow log great for exhibit

(K Walker 2012)

(K Walker 2012)

Figure 13: Grass
tussock (old)

Figure 14: Twisted branch different
climbing item

Figure 15: Complicated branch. Dunnarts
love climbing amongst the close twigs

(K Walker 2012)

(K Walker 2012)

(K Walker 2012)
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4.2 Holding Area Design
For short-term holding:
Short-term holding for Dunnarts could be transport, vet checks, restraining whilst enclosure is being cleaned
etc. “As a general rule the lengths and hence enclosure sizes are based on a ratio of the typical body size of
the genus and their general mobility” (EAPA, 1986)
For long-term holding:
Long-term holding could include transport, being placed off-exhibit etc. The Exhibited Animals Protection
Act, 1986 (EAPA) states that for a long-term holding facility for a species, it must be the same “as the
minimum exhibit size for that species” (EAPA, 1986).
Below are photographs taken in the off-exhibit nocturnal section at Wild Life Sydney known as the
“Bunkers”. Six male Fat-Tailed Dunnarts are currently housed here in 3 enclosures. The Dunnart population
at Wild Life Sydney have reached sexual maturity, and to avoid unwanted pregnancies the males and females
have been separated. Figure 12 is a long-term off-exhibit enclosure which houses four males. Figure 13 is
another photo of the long-term holding areas utilised by Wild Life Sydney, this housing a single male
Sminthopsis crassicaudata.

Figure 16: Off exhibit temporary holding
tank (K Walker 2012)

Figure 17: Male Dunnart

Figure 18: Male Dunnart

(K Walker 2012)

(K Walker 2012)

4.3 Spatial Requirements
The Exhibited Animals Protection Act states the minimum spatial requirements for housing Dunnarts, shown
below in table 4.3.1 (EAPA, 1986)
Table 4.3.1 Minimum enclosure sizes required for up to two animals of each
of Australian mammals.
Common Head-body
Total
Minimum Minimum
Scientific
name
length
length
enclosure enclosure
name
1
(cm)
(cm)
area (m2)
height
(cm)
Sminthopsis

Dunnart

13

25

0.25

40

Additional
floor area
for each
extra animal
(m)
0.25x0.25

Table 4.3.1 is an extract taken from Standards for Exhibiting Australian Mammals in New South Wales, Exhibited Animals
Protection Act, 1986, Table 1, p19
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Jackson recommends length (L) x width (W) x height (H), and the measurements should be 50cm x 50cm x
40cm, and for each additional Fat-Tailed Dunnart, there should be an additional 25cm x 25cm floor area
(Jackson, 2003)

4.4 Position of Enclosures
As it is recommended that Dunnart exhibits should be fully enclosed, the position doesn’t apply to this
situation, however in any semi-open or open exhibit, the position should be facing north to avoid weather
extremities such as wind and rain.

4.5 Weather Protection
Dunnarts should be kept in completely closed exhibits. In the wild S. crassicaudata would retreat to grass
tussocks, hollow logs and higher ground, in captivity these objects can be introduced.

4.6 Temperature Requirements
There is no set temperature recorded, although they should have access to cool areas and also to warmer
areas. If in an open enclosure they have access to natural light from the sun which no further heating is
required. It is important that all species in the Dasyuridae family, have access to natural light. However if in a
fully enclosed exhibit, they must have an alternative, and this can be achieved through a heat lamp, another
option for heating can be achieved through heat mats, which are useful with small Dasyurids. Acceptable
temperatures for display purposes range from 18°C to 30°C (MSOV, 2011). WLS have their enclosure
around 26.2°C.
Woolley wrote that lighting should be placed 20-50cm off the exhibit floor and the heat/light source watts is
suggested 110-150W infrared lamps (Woolley 1982).

4.7 Substrate
Wild Life Sydney always uses a natural tea tree mulch mix for the on-display substrate (Blount, 2011), this is
effective as it is natural and is easy to clean and it too is economically and biologically friendly. The products
used in the off-exhibit holding areas include newspaper and paper towel, both are incredibly easy to clean,
discard and are cost effective to replace.
The substrate change should be done regularly; the time frame in which this is accomplished depends entirely
on the amount of individuals within the exhibit and also the amount of biological waste that has been
produced. A general time-frame is a monthly full substrate change, the person doing the morning husbandry
can easily tell by the odour of the enclosure whether the time frame is too long (Blount, 2011). Maintaining 9
females together on display, the monthly substrate change is adequate.
Other substrates that are effective within these enclosures include sand (a fine grade of sand as to not be
abrasive to the Dunnart’s feet), small round aquarium pebbles wood shavings, paper litter and clay cat litter.
It has been recorded that the clay cat litter provides a better option for more odour absorption, compared to
that of sand (MSOV, 2011).
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4.8 Nest boxes and/or Bedding Material
Nest boxes can be introduced; they must be a minimum size of 10cmx10cmx10cm with a removable lid. The
entrance hole must be at least 5cm (MSOV, 2011). The substrate within the nest box can be paper towel so
that the Dunnarts can feel secure and well hidden and another substrate within the box could be various types
of grass.
Grass tussocks and hollow logs also make for great nests, they allow the Dunnarts within the exhibit to
construct the nests themselves. This activity is enrichment for the Dunnarts and also a great opportunity for
keepers to observe natural behaviours.
At Wild Life Sydney, both on and off-exhibit enclosures are provided with a thick plastic nest box (Figures
15 and 16 below show this) and within in the nest box they are also provided with soft paper towel to bury
and hide under which adds to the Dunnarts sense of security. The egg cartons that are introduced in the
enclosure also provide another source of bedding and nesting materials. Dunnarts may also participate in
communal sleeping and an empty egg carton allows this natural behaviour to occur; as do the nest boxes. The
below images have a male dunnart inside the entrance to a PVC nestbox which has a removable lid and
ventilation holes.

Figure 19: Male Dunnart
in nestbox (K Walker 2011)

Figure 20: Male Dunnart close up
of figure 19 (K Walker 2011)

4.9 Enclosure Furnishings
Hollow logs, rocks, grass tussocks, natural foliage and blossoms and nest boxes are the minimums that
always should be placed in the exhibit that houses Fat-Tailed Dunnarts. In order to avoid any stereotypical
behaviours (e.g. pacing around the exhibit) the furniture should be moved to different positions within the
exhibit regularly. This should preferably be done weekly; however bi-weekly is the next best alternative.
Sometimes certain time restrictions limit the extra work that can be done.
The hollow logs and rocks promote natural climbing behaviours, and the hollow logs allow for other places
for the Dunnarts to create nests and refuges from anything that they perceive as threats etc. Along with the
logs, grass tussocks also provide a hiding place for the Dunnarts and also provide nest-building materials for
the individuals. These are natural structures to create nests in, the man-made option is a nest box, which must
have a completely removable lid rather than a hinged lid (MSOV, 2011).
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5. General Husbandry
5.1 Hygiene and Cleaning
When proper care is taken into the daily husbandry of Fat Tailed Dunnarts, the captive lifestyle of the small
carnivorous marsupials will have positive outcomes. The proper care includes freezing all fresh meat for a
minimum of at least four weeks prior to feeding the Dunnarts, as this will kill all bacteria that could fatally
harm the Dunnarts. Common problems for Dunnarts are fleas and mites, which can be controlled easily and
daily with “topical or SC injectable treatments” (MSOV, 2011).
Below in Table 5.1.1 is the Cleaning Regime for the Fat-Tailed Dunnart enclosure (Hackshall, 2011), which
is implemented by the Mammal keepers at Wild Life Sydney; Kate, Chris, Jarryd, Jess and the casual
keepers.
Table 5.1.1: Cleaning Regime for Sminthopsis crassiacaudata at Wild Life Sydney
Daily
Weekly
Monthly
Annually
1. Replace water
1. Rearrange
1. Full substrate
furniture
change
2. Remove old food
2. Change nest
2. Disinfect entire
materials
enclosure.
3. Spot clean
3. Clean glass

Other
1. Replace browse
2. Replace hollow
logs
3. Replace pest
control products

4. Fill out daily
record sheets
5. Specimen
count/head count
6. Clean airlocks
7. Replenish Science
diet (except starve
day)
8. Feed out
carnivorous food

Cleaning Products:
The chemical products that can be safely used within the enclosure is F10 and Microban. These products
should be used in conjunction with the correct solution mixture ratio (this will be labelled in the original
container) in order to be 100% effective of disinfecting the area to be cleaned. Once cleaned using the
previously mentioned products the area should be rinsed to remove the disinfectant.

Pest Control:
What OH&S and environmentally safe procedures are associated with pest elimination?
1. Zoonoses from pests.
2. Host specific baits/poisons.
3. Possible inhalation of poisons.
4. Possibly psychological trauma from death of pests.
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Pests relating to Sminthopsis crassicaudata:
In captivity: Ants, cockroaches, crickets and wood roaches.
Prevention and tools used for these pests in captivity:

Figure 21 Used Insecticide Gel
Pads (K Walker 2012)

Figure 22 Flat Trapper Triangular
Prism (K Walker 2012)

Figure 23 Used Trapper
Triangular Prism (K Walker 2012)

Figure 24. Gel insecticide

Figure 25 Amdro Ant Bait
Granules

Figure 26 Amdro Ant Bait
Granules

(K Walker 2012)

What impact do they have on your HM species?
In captivity: The Dunnarts are insectivores and could possibly eat the following pests, however if they don’t
then the impacts are listed and discussed below. The Dunnarts are also given food other than insects and the
pests in that make their way into the exhibit may eat the Dunnarts food source.
Crickets are known to eat anything and everything, both animals and material objects. Behind the mock-rock
exhibit walls is Styrofoam. It may take a while, but if the crickets eat away the Styrofoam, the impact is huge
because the mock-rock walls would fall over and the exhibit would need urgent maintenance. The crickets
may also eat flesh off the Fat-Tailed Dunnarts that are on the exhibit. It is highly unlikely due to the Dunnarts
incredibly fast speed, but whilst sleeping it is a possibility.
Wood roaches and Cockroaches are everywhere around Wild Life Sydney, no matter how much pest
elimination and control is done and used. These pests can get into everything. The impact they have upon
Sminthopsis crassicaudata is not detrimental to the lives of the Dunnarts as the Dunnarts may simply eat the
unwanted invertebrate guests.
Ants are sometimes introduced into the exhibit via browse, logs, bark and other natural furniture items. They
are incredibly small, however are usually in mass numbers. Ants will make a mound and take food into it so
then there could be a possibility of rotten food in the exhibit.
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5.2 Record Keeping
Records that are kept should include the ID, medical history, behavioural changes, status, weights and
measurements, any changes in the diet, the movement of individuals between enclosures and/or institutions,
births (with dam and sire if known), deaths including the post mortem results.
Jackson (2003) published a list of records that should be kept in a captive institute. These should be uploaded
to the appropriate software, ARKS (general information), SPARKS (breeding studbook), MedARKS (vet
information) and ISIS.
Records
Identification
Medical history
Behaviour
Reproductive
Weights/measurements
Changes in diets
Births
Deaths
Movements

Description/comments
All individuals should be identifiable
Any vet examinations conducted (Rx)
Any treatments provided (Tx)
Any changes/problems
Reproductive behaviour/condition (BRD)
(W/L)
Increased, decreased, supplements etc
With Dam and Sire if known (B/H)
With post mortem results (D30 or D/E)
Movements within the institute or between institutions. (INT or DIS)

5.3 Methods of Identification
Better methods to ID individual FTDs include pinna (ear) tattoos (animals about 20g) and microchips. In the
wild they may have a micro-transmitter or a Passive Integrated Transponder Tags [PIT tags] attached to an
adult (animals over 10g).
Other methods of identification include paint marking, pinna notching, toe clipping and hair bleaching.
The visual ways to ID dunnarts is more difficult, so they would be more distinguishable by their
personalities.

5.4 Routine Data Collection
Routine Data Collection is used to monitor population size, distribution and social dynamics. Data collection
is useful for current and future researchers. Done routinely can aid in establishing an ‘average’ and a ‘means’
when studying the Fat Tailed Dunnarts. Currently Sminthopsis crassicaudata is listed as being of ‘least
concern’ according to the IUCN Red List of Threatened Species. Although they are of ‘least concern’ now,
with routine collections this can be monitored. Through the collections, genetic samples can and may be
taken, depending on the nature of the data collection and the purpose directed by the researcher/s.
At Wild Life Sydney, the staff does weekly catch ups to assess each individual animal’s health condition, to
confirm the sex of the housed animals and also to do that all important head count. Head counts are done
daily, but sometimes due to furniture, it can be difficult. I have found that daily head counts are best done
shortly after food (meat product/insects) is introduced.
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6. Feeding Requirements
6.1 Diet in the Wild
Fat-Tailed Dunnarts will consume insects, and occasionally catch small lizards, small frogs and juvenile
rodents (NSW fauna encyclopaedia, 2011)

6.2 Captive Diet
Sminthopsis crassicaudata are carnivorous marsupials, unlike other dasyurids they should NEVER be fed
any FISH!
Below is the diet used by Wild Life Sydney for their Fat-Tailed Dunnart population both on and off exhibit.
They are always provided with Science Diet Biscuits except for on the starve day for Dasyurids at Wild Life
Sydney every Wednesday (Hackshall, 2011). When food is fed out to the Nocturnal section, the keeper
responsible is to mark on the whiteboard what time this is carried out (Dryburgh, 2011). This process is to
eliminate a pattern, which contributes to behavioural and environmental and physical enrichment for the
species. Feeds are spaced apart to allow for better digestion and also act as a source of enrichment for the
Dunnart colony in a captive lifestyle.

Wild Life Sydney
Carnivorous food
Crickets
Mealworms
Lean meat mince – Kangaroo, beef, chicken
Mice pieces
D.O.C (Day Old Chicks)
Eukanuba biscuits
Science Diet biscuits
NO FISH!

Carnivore Meat Mix Balls (Quoll Balls)
Lean mince
Small Carnivore Wombaroo Mix
Mixed seed
Corn kernels

They are divided into individual
portions and frozen
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Below are other diets used for Dasyurids and Sminthopsis crassicaudata from different institutions across
Australia (Marsupial Society of Victoria, 2011)

Diets Used By Other Institutions
Healesville
Sanctuary

Daily per animal
6g pet health food (3
cubes)
10g egg or cheese
2 mealworms
1 Eukanuba Pet Food
Kibble
1/8 day-old chick or
mouse
1g fly pupae
Supplements
2 crickets 3-4 times per
week as available
2 earthworms 1-2 times
a week as available
2 moths 3-4 times a
week as available
Blossoms available

Taronga Zoo
Meat mix developed
for Dasyurids
Daily per animal
3 cups mice meat
4.5cups crushed dog
kibble
6 shelled hard boiled
eggs
The dog kibble is
crushed finely and
mixed with the eggs,
that have been mashed,
and the
mince meat. The mince
can them be frozen into
serving sizes in plastic
bags and should
not be refrozen after
thawing

Overton:
Keeping Native
Mammals
Per Animal Per day
1tbsp mammal meat mix
2 mealworms
1tsp corn kernel
Crickets/moths
Extras (every 2nd day)
1 soft dog biscuit
1/4 tsp fly pupae
Optional (one a week)
Cockroaches
1/4 tsp pollen grains
1/4tsp sunflower seeds
Ad lib Blossoms & Native
vegetation
Multivitamin (PetVite) can be
added to water 1 drop per
50ml

University of New
South Wales
Diet for small &
medium Dasyurids
Daily per animal
Lean minced kangaroo meat
Dry powdered dog food
Calcium carbonate
Mineral & Vitamin
supplement
Supplements
Live insects – Mealworms,
crickets, cockroaches,
grasshoppers, Fly pupae.

6.3 Supplements
Various institutes supply their Fat-Tailed Dunnarts with different supplements. The commonly used products
include; Calcium carbonate, mineral & vitamin supplements, native blossoms, live invertebrates, pollen
granules, PetVite (multivitamin powder) and sunflower seeds. The type and amount of supplements depends
on the amount of Dunnarts and the current life stage that they are going through (Marsupial Society of
Victoria, 2011)
Wild Life Sydney always provide their Dunnarts Science Diet cat biscuits (Dryburgh, 2011) (Figure 26) and
they also supply the Dunnarts with an Egg & Cheese mix (Figure 27), which is made daily. Mixed into the
Egg & Cheese they introduce fly pupae to satisfy the carnivore compartment of the Dunnarts diet. When
available the Dunnarts will be provided with pollen granules and also blossoms (McCray, 2011).

Figure 27: Science Diet

Figure 28: Egg/cheese/fly pupae mix

(K Walker 2012)

(K Walker 2012)
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6.4 Presentation of Food
Crickets, meal worms and meat products are scatter feeds, The meat is placed around the exhibit on the
mock-rock walls, on the exhibit furniture to encourage the Dunnarts to display various behaviour skills
including climbing, foraging.
The exhibit food is presented in medium sized shallow terracotta bowls (shown below in figure 29 for both
water and Science Diet biscuits. These bowls are placed up the back of the exhibit out of view of guests
behind a large hollow log. This makes the bowls easily accessed by Wild Life Sydney Mammal Keepers in
order to minimise disturbing the Dunnarts daily activities (Dryburgh, 2011)

Figure 29: Food (Science Diet) and water bowls on exhibit (K Walker 2012)
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7. Handling and Transport
7.1 Timing of Capture and Handling
Early mornings are the best time to catch up and begin transporting Fat-Tailed Dunnarts, they are nocturnal
so in the morning is when they less active. Capture in the mornings also allows for the rest of the day for the
transport journey to take place. When capturing Dunnarts, “if the animals cannot be caught in a net within a
reasonable time, the attempt may have to be postponed to avoid hyperthermia or trauma (physical or
physiological)” (Tribe & Spielman, 1996). Capture may also be conducted from catching out of the nest box,
an easy, quick and effective method of catch-up.

7.2 Catching Bags
Catching bags are not recommended for initial capture of Dunnarts, however small catching bag may be
utilised for many occasions during handling/transport. They can be utilised for weighing, veterinary checks
and for restraining while conducting measurements of Dunnarts.

7.3 Capture and Restraint Techniques
Chemical Capture: the drug that can be safely used within Dunnarts is Diazepam (valium chemical) with a
ratio of 1-2mg per kilo (Vogelnest, 1999). If using chemical restraints, it is recommended that Dasyurids
have fastened at least 6-8 hours prior to sedation/tranquilisation (Vogelnest, 1999).
Mechanical Capture: The best way to capture Dunnarts is to use mechanical objects such as Elliott Traps.
They allow for all the species to be caught quickly and effectively. Other mechanical equipment that can be
used with small captive carnivores includes, “nets, crates and squeeze cages” (Tribe &Spielman, 1996).
Physical Capture: It is not preferable to physically capture Dunnarts, as this would elevate their heart rate and
cause future problems. It would also prove difficult to physically catch a Dunnart due to their speed, agility
and size.
Precautions: Dunnarts are quick, agile, small in size and have small sharp teeth that will puncture the skin
(Hackshall, 2011) which will need first aid to prevent infection/irritation.

7.4 Weighing and Examination
Weighing Dunnarts is relatively simple, as they can easily be placed in small calico bags (Lambert et al,
2011). The calico bag can be placed directly onto scales or be placed in a container to prevent the Dunnart
from moving, The bag and/or container to be ‘tared’ prior to the Dunnart being weighed. Figure 29illustrates
how to restrain a Dunnart whilst measuring the head-body length in a calico bag. A caliper is used to measure
the Dunnart, Figure 30
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Figure 30: taking measurements

Figure 31: Digital Calipers (K Walker 2012)

Pouch checks can be carried out approximately every 14 days (2 weeks) once mating has been observed. The
best way to restrain a Dunnart for pouch checks is by “grasping the base of the tail between the thumb and
index finger with the animal on her back in your hand. The fourth finger is placed across the chest of the
animal to restrain her. Your other hand is now free to open the pouch carefully” (Marsupial Society of
Australia, 2011), this is demonstrated below in figure 31. If there is young within the pouch, the males and
females must be separated to prevent the young from being eaten.

Figure 32: restraining for pouch checks
(Marsupial Society 2012)

Dunnarts may be scruffed, however only for short periods of time, without their body being supported or
resting on something. The temporary scruffing of a Fat-Tailed Dunnart is shown below in Figure
32.Scruffing a Dunnart allows body physical health checks, of the facial features, legs, tail and overall body.
This is a stressful situation for a Dunnart so it should be done efficiently and properly by a trained person.

Figure 33: Fat-tailed Dunnart being scruffed
(P Kelly 2007)
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7.5 Release
When being released back into an enclosure, the opening of the box should face away from any obstacles that
the Dunnarts could collide with during fast movements from the box. In a fully closed enclosure, with
controlled lighting, the Dunnarts should be released when the exhibit is dark, when the lights resemble nighttime. For obvious reasons in an enclosure with natural lighting, the Dunnarts should be released shortly after
sunset.

7.6 Transport Requirements
7.6.1 Box Design
The best materials for the transport box include lined wood, fibreglass, rigid plastic wire mesh and metal foil.
The transport box must have the correct labels indicating the presence of live animals and the correct
orientation of the transport box, and the labels must not block off any ventilation holes (see Appendix 3)
“Containers made without a wire mesh liner must have wire screening on all ventilation openings and the
mesh must be small enough to ensure that the snout or feet of the animals cannot protrude to the outside”
(IATA 2009-2010). The Dunnarts feet are incredibly sensitive, so the interior of the transport box must be
smooth, with no sharp edges present. The floor of the box must be “solid and leak-proof”(IATA 2009-2010).
The lid of the box must fit the container closely and the lid must then be fixed in place to prevent accidental
removal.

7.6.2 Furnishings
Furniture that can be included are empty egg cartons (for refuges), toilet rolls etc. All furniture must be
securely fixed into place to prevent it from unwanted movement. The floor of the container must be “covered
with a layer of absorbent non-consumable bedding material” (IATA 2009-2010). This bedding material could
include shredded paper, paper towel and newspaper.

7.6.3 Water and Food
Water must be provided, this can be by means of a heavy terracotta bowl of water and in order to stop spills,
a sponge placed in the bowl to absorb the water. It is not necessary, however if the Dunnarts are provided
with food, it should be provided a heavy in terracotta bowl, and the food source, Science Diet Cat Biscuits.
The terracotta bowls must be anchored to the container to avoid it moving and possibly crushing a Dunnart.
(IATA 2009-2010).
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7.6.4 Animals per Box
Table 7.6.4.1: Density Guidelines
Species
Weight of
Max. # per
Animal compartment
(grams) in container*
Mouse**
15 or less
30
16-18
27
19-21
24
22-24
21
25-27
18

Space per Animal

Height of Box

cm2

in2

cm2

in2

18
22
26
30
35

3
3
4
5
5

10
10
10
10
10

4
4
4
4
4

Table 7.6.4.1 and asterisks taken from IATA Live Animals Regulations, Container Requirements 81. Only the
information relevant to Dunnarts has been included in the table above.)

*If the ambient ground temperature at the ground level exceeds 24°C, reduce maximum number per
compartment in the container by 10%
**When in filter containers reduce density by 15%

7.6.5 Timing of Transportation
The capture should be made in the cooler part of the day, early mornings, so that transport can commence as
soon as possible and conclude with appropriate time to release the animal/s back into the exhibit. The
transport should not last longer than 24 hours.

7.6.6 Release from Box
See 7.5 Release.
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8. Health Requirements
8.1 Daily Health Checks
Below is a checklist that the Mammal Keepers at Wildlife Sydney would usually follow during the
maintenance of the Fat-Tailed exhibit and also what they should follow during the feeding times for the
Dunnarts.
Table 8.1.1: Health checks during the cleaning of the Fat-Tailed Dunnart exhibit at Wild Life Sydney
Sminthopsis crassicaudata
Task
Health
checks
during AM
cleaning

Observation
Head count

Keeper comments
_____ Dunnarts seen at ___:___
on ___/___/___

All limbs appear to be moving freely
Eyes clear and fully open
General appearance
Body condition
Tail fatness
Coat condition
Discharges (All discharges to be noted)
Nasal
Ocular
Cloacal
Changes in behaviour
Breeding season (
Non-breeding season
Faecals
Consistency/texture?
Appearance – abnormal colour?
Abnormal odours?
Amount – more than usual?
Foreign particles/matter?
Blood?

Usually when the cleaning of the exhibit is completed, the nocturnal section’s lighting resembles day-time, as
Dunnarts are nocturnal animals, they are more likely sleeping, however a few are occasionally seen exploring
the exhibit during this time. This is why whenever a keeper feeds the Dunnarts within the exhibit, they
should always observe for a few moments, and do another head count.
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Table 8.1.2:Health checks during the daily feeding of the Fat-Tailed Dunnarts on exhibit at Wildlife Sydney
Sminthopsis crassicaudata
Task
Health
checks
during daily
feeding.

Observation
Head Count

Keeper comments
_____ Dunnarts seen at ___:___
on ___/___/___

Behaviour
Foraging
Climbing
Eating
Digging
Other:
Feeding well

The feeding is usually spread out across the day, the times are recorded, on the white board in Food Prep area
so as to avoid creating a pattern, to avoid the Dunnarts getting into a habit of coming out at certain times to
forage, climb and hunt for food. Each time a keeper provides food for the Dunnarts, they should always do a
head count, record the time and also note down the food provided.

8.2 Detailed Physical Examination
Body Condition

Check for muscle palpation in the area over the scapula spine and temperal fossa.

Temperature

Normally ranging between 35-36.5oC. Can be taken through the anus via the
cloaca.

Weight

Weights should be recorded and compared to previously taken weights. Due to
their small size, Dunnarts should be weighed weekly in order to give better
indications of trends.

Respiratory Rate

This can be taken over the femoral artery.
To gain a more accurate reading, this should be done under anaesthetic as the rate
will increase when the animal is caught up.

Pulse Rate

The pulse rate increases with a smaller body size.
This should also be done whilst the animal is under anaesthetic as the rate will
also increase due to capture.

Fur

When observing the fur of the animal, check for alopecia, ectoparasites, fungal
infections and trauma.
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Eyes

Check the eyes for clarity
The eyes should be clear, bright and alert
Normal bilateral pupillary light response
Normal corneal reflexes
Note any discharges (nasal, cloacal, ocular)

Cloaca

The cloaca should be clean
Check for faeces around the cloaca

Pouch

Check the condition
Check whether the female is lactating
This can be done by milking the teats. For small species this can be difficult.
Vascularisation (redness) of the pouch is a good
indicator especially if the pouch is swollen
Pouch young present
Record the sex
Stage of development
Weight (if detached from the teat)
Measure to determine the age from growth curves if available.

Males

Check testes
Size (length, width, depth)
Consistency (should be firm not soft/squishy)
Extrude the penis and assess
Check the size and activity of the sternal gland

Presence of lumps
over the body and
auscultation of the
lungs

Presence of lumps may mean the presence of skin neoplasms.

Above table headings and main key points taken from: Jackson S (2003) Australian Biology and Captive Management.

8.2.1 Chemical Restraint
Most members of the Dasyuridae family are not prone to regurgitation whilst under anaesthesia, however it is
recommended that pre-anaesthesia is a period of 6-8 hours fasting (Vogelnest 1999). Due to their small size,
the best way to sedate and anaesthetise a Dunnart is to place in an inhalation chamber, or utilize a very small
face mask. Intramuscular injections may be used. For inhalation methods, Isoflurane is preferred and can be
successfully maintained via mask (Vogelnest 1999).
Sedation:
Diazapam (valium) [IM] at 1-2mg.kg.
Anaesthesia: There are three options for anaesthetising Dasyurids.
Option 1: Zoletil IM at 7-10mg/kg
Option 2: Ketamine at 25mg/kg
Option 3: Ketamine at 20mg/kg + Xylazine at 4mg/kg
(see appendix 6 for drug details)
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Below is an image of how to easily administer anaesthetic (isoflurane) to small Dasyurid.

Figure 34: administering Isoflurane anaesthetic to
S. crassicaudata successfully (Richmond 2012)

8.2.2 Physical Examination
Always try to keep the manual handling to a minimum as Dunnarts are prone to stress which in turn can lead
to death if there are high stress levels in the small carnivorous marsupial (Holz 2002)
Pouch checking should be done carefully, as smaller dasyurid species, including the Fat-tailed Dunnart, the
pouch isn’t well developed and the young can often be seen simply hanging from the teats outside of the
actual pouch (Holz 2002). Figure 35 shows pouch young overflowing from the under developed pouch of a
Dunnart (preserved for research purposes).

Figure 35: A preserved Fat-tailed Dunnart
with joeys still attached to teats
(National Heritage Collection 2012)

Usually when Dunnarts are being physically examined, it is generally a good time to get regular weights and
measurements. However for those with pouch young, ensure caution as when under stress, the females can
throw her pouch young, or alternatively she can kill/eat her young (Marsupial Society Members Forum
2011).
When conducting the physical examination, do an all-over body check, checking for lumps which may
indicate tumours. Stephen M. Jackson states that when conducting a Physical examination, always check the
eyes of the dunnart for cloudiness and general clarity. The individual animal’s body weight is also a useful
indicator of an animal’s current health condition.
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Dunnarts may be scruffed, however only for short periods of time. This is demonstrated in the figure below.
The handler firmly scruffs the nape of the neck with one hand and restrains the rump of the Dunnart with
their other hand. This method can be used prior to using Isoflurane gas anaesthesia.

Figure 36: A female being scruffed for a veterinary examination.
(Richmond 2012)

8.3 Routine Treatments
At Wildlife Sydney they do not treat the Dunnarts with any preventative medications (Carver 2011). They
take precautions by trying not to introduce the pests in the first place. In the past 5 years that the institution
has been open for, they have rarely had to take their Dunnarts to Sam the on-site Vet commented Kate
Blount, Head Mammal Keeper at Wildlife Sydney. Keepers at Wild Life Sydney have really only had to take
their Dunnarts to the on-site vet due to injuries and trauma caused by other Dunnarts within the exhibit.

8.4 Known Health Problems
Fat-tailed Dunnarts experience few health problems in captivity. Correct husbandry will assist in the
prevention against health issues that may arise. Sminthopsis crassicaudata have had recorded health
problems. These include miscellaneous conditions (neoplasms), gastrointestinal parasites, external parasites
and other diseases, some being Zoonotic.
Neoplasms:
1. Mesenchymal
a. Fibrosarcoma (spleen) x 3 known cases
b. Lymphosarcoma (spleen) x 1 known case
2. Epithelial
a. Squamous Cell Carcinoma (pouch) x 3known cases
Causes:

Signs:

Generally the cause is age related and usually occurs after reproductive senescence, at an
age when individuals would normally have died in the wild (personal comment, Jackson
2003). Malignant neoplasms spread rapidly, destroying neighbouring tissues and
infiltrating the healthy structures nearby (Jackson 2003).
Signs of neoplasms usually appear to be lumps found across the body.
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Treatment:
Prevention:

Treatment depends upon the type of tumour and the stage of the tumour, but they are
usually untreated. Affected animals are either given supportive care or are euthanased.
Neoplasms are generally hard to prevent.

Toxoplasmosis (Zoonotic):
Causes:
Signs:

Treatment:
Prevention:

Source of infection usually comes from contaminated meat products in captivity, and in
the wild, from infected prey.
Toxoplasmosis is fatal in Dunnarts. Signs of infection include lethargy, diarrhoea,
respiratory distress, neurological signs (difficulty walking), clouding of the cornea. In
addition to paralysis and are uncoordinated there may be altered behaviour and blindness
(Attwood et al 1975). Other clinical signs include inappetence (loss of appetite), nervous
signs and sudden death (Canfield et al 1990)
Medicate with anti-protozoal drugs such as sulponamides including amprolium and
toltreazuril can be used to treat the disease.
Freezing all fresh meat for a minimum of at least 4 weeks prior to feeding the meat to the
Dunnarts, this reduces the infectivity of toxoplasmosa cysts (Jackson 2003). Other
preventative methods, keep all bedding materials and food away from cats at all times
(MSOV 2011). Another prevention method is to not feed raw sheep meat out to the
Dunnarts.

Mycobacteria:
Causes:

Signs:

Treatment:
Prevention:

This is an example of a Cardiopulmonary disease and is most common in Fat-tailed
Dunnarts, however has also been recorded in other dasyurid members including
Tasmanian Devils and Brush-tailed Phascogale. Mycobacterial disease is “clearly
associated with captivity and related stress factors” (Phelan 1997). Dunnarts are
susceptible to Mycobacteriosis due to a compromised immune system – this can perhaps
be genetically determined.
General signs include depression, lethargy with reluctance to move, weight loss,
weakness, head tilt, swollen limbs and joints, tachypnea (abnormally rapid breathing) and
ataxia (loss of full control of bodily movements). Clinical signs include superficial lesions,
hair loss, pink-grey cutaneous ulcers, and small raised cutaneous nodules. The distribution
of lesions occurs across the face, forearms, rump, groin and footpads of Dunnarts (Phelan
1997). Both the spleen and the liver can be enlarged, this would be towards the end of the
Dunnarts life with this disease, also occurring during this time, a large, thick-walled
abscess in the neck can appear (Phelan 1997).
There is no found successful treatment for Dunnarts suffering from Mycobacteriosis.
Control of this disease is problematic as the organisms are commonly found in soil and
water.

34

Ectoparasites:
Causes:
Signs:
Treatment:

Fleas, Ticks, Mites
Severe scratching. hair loss, agitation, lethargy (ticks).
Due to the Dunnarts small size, treatments are limited.
Injectable treatments: Ivermectin 1% (200mcg/kg) Subcutaneously [SC] (Jackson 2003)
Topical treatments: Carbaryl& Frontline (2.5g/L) useful with treatment of fleas and mites.
Frontline can be sprayed onto a swab and rubbed on the fur of the back and belly. Animals
with pouch young – only apply frontline swab to the fur on the back (Jackson 2003).

Prevention:

The number of parasites can be significantly reduced or eliminated by changing the
nesting material regularly and also by thoroughly disinfecting and washing the provided
nest boxes. Placing leaf litter substrate into the freezer at least four days prior to placing
in the exhibit has been proven to eliminate the incidence of mites introduced from the
bush (Jackson 2003).

8.5 Quarantine Requirements
Quarantine prior to being transported to another facility, prior to release into the wild, after acquired from an
institution,
Faecal floatations for gastric and intestinal nematodes should be carried out (Woodford 2000). This can test
for health problems including Toxoplasmosis and Mycobacteriosis.
Length depends upon reason for quarantine however for testing and a quarantine period of 60 days for
carnivorous marsupials is suggested (Woodford 2000).
Holding facilities should be restricted access to limit potential spread of diseases/Zoonotic diseases. There
should be signs to indicate the personnel authorised to enter the Quarantine area. The signs should also
indicate what animals are currently being held within the area.
Daily routines differ from quarantine requirements, depending on the animal’s health condition – whether
there is potential to spreading any diseases (Zoonotic and/or animal specific diseases). Daily routines can be
carried out as normal, however the animals in quarantine should either be maintained and serviced by
selected individuals (who will only deal with the quarantined animals) or be serviced and maintained after all
other daily duties are carried out. When the daily routines are occurring, ensure that adequate Personal
Protective Equipment [PPE] is being provided and worn.
PPE can include any of the following:
Latex gloves (high grade that aren’t susceptible to punctures)
Face mask
Apron/gown
Foot covers
Goggles
Also appropriate can include using F10sc to spray all over clothing and body parts to sterilize both prior to
servicing the animals and prior to exiting the quarantine area and returning to other areas dealing with
animals.
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9. Behaviour
9.1 Activity
Little is known about the exact wild behaviour of dasyurid species, due to the very little attention that has
been paid in documenting a comprehensive time/activity budget of the carnivorous marsupials. This is
possibly due to their small size and their incredibly fast movements – making recording of such behaviours
difficult (Croft 2003).
In 1996 Halloway and Geiser recorded the activity of Fat-tailed Dunnarts, with their movements lasting
proportionally longer with 8 hours of darkness rather than with 20 hours. Dunnarts will typically emerge at
dusk and return again to their nesting site/refuge shortly after dawn. However they do not remain active all
night, having a number of feeding bouts between periods of rest (Ewer 1968).
In order to survive to the times of food shortage the S. crassicaudata has a coping mechanism for these
situations. Their namesake “fat-tail” allows them to store fat (in their tail) and during times of food shortages,
the dunnarts can live off the products stored. In captivity, the dunnarts don’t really have a need for this as
they are usually fed daily. WLS do ‘starve days’ every Wednesday; Science Diet is still provided, but no
meat/insects. The starve days allow the dunnarts to use the stored energy, and I believe that as this is a
normal behaviour, it is a very basic enrichment opportunity.
To survive the colder months, the fat-tailed dunnarts have several coping strategies which include the
following:
 Thick fur
 Using nests
 Nest sharing
 Storing fat in their tails
 Entering a state of torpor.
Torpor is a state in which their metabolic rate slows down to conserve energy, allowing them to retain heat
easier. Fat-tailed dunnarts will enter a state of torpor when the ambient temperature drops below 6°C (Wallis
1982).

9.2 Social Behaviour
Social behaviour among small nocturnal Dasyurids is often difficult to be successfully observed and recorded
for reference purposes. A tried and successful solution to this obstacle is through the use of fluorescent
pigments (painted onto the various surfaces of the animal/s) and a ultra-violet light (UV light). This was used
by Dickman in 1988 to document the behaviour and interactions of southern dibblers and also grey-bellied
dunnarts. Different coloured pigments were allocated to different individuals; the pigments are brushed onto
the ventral surface, flanks, dorsal and ventral surfaces of the tail. Using this technique various behaviours
were identified, including:


Mounting – males transferred pigment to the female’s posterior dorsal fur and base of the tail. Vice
versa, the female transferred pigments to the male’s posterior ventral surface, scrotal sac and
underside of his tail.
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Huddling – The transfer of pigments from the donor animal to the sides, all over the back and to the
underbelly of animals.



Fighting – The transfer of pigments to the muzzle of the attacking animal and occasionally to the fore
and hind claws of the attacker.



Social grooming – This behaviour is characterised by licking or rubbing the face, muzzle, body of
another, with pigments being transferred to the groomer’s forearms and forepaws.

In the wild, Sminthopsis crassicaudata have generally been found to be solitary nesters during the breeding
season, although during the breeding season they remains solitary, they do not appear to defend territory.
This would explain why WLS were able to have several females on exhibit at the same time whilst one gave
birth to a full litter.
During times of non-breeding season, they are found to be social, with up to 70% of dunnarts sharing a nest,
sharing with numbers that range between 2-8 other individuals (Morton 1978a; Dickman et al 2001). These
social nesting groups also do not appear to be permanent groupings. During breeding seasons there are
occurrences of nest-sharing, however it will only include a male and a female in oestrous (Morton 1978a).

Figure 37: 0.5.0 alert on exhibit
(K Walker 2011)

Figure 38: 0.8.0 sleeping in group
nest

Figure 39: 0.3.0 sleeping in group
nest

(K Walker 2012)

(K Walker 2011)

Although in the wild, males won’t usually tolerate each other, in captivity they have been observed living
together without trouble. WLS housed four male together in the off-exhibit areas without any issues arising.
The social dynamics change and problems will begin to occur if a female in oestrous is present (Ewer 1968).
When the female has pouch young (the male should be removed) she becomes more aggressive towards her
male companion, and to this aggression, the male retreats and does not defend his territory. Similar with
social groupings of males, groupings in captivity of only females has been observed generally without
trouble, however hostility occurs when at least one of the females is reproducing (Ewer 1968). The males are
also known to eat pouch young, this is another strong reason to separate the males from the pregnant female.
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9.3 Reproductive Behaviour
Oestrous in the fat-tailed dunnart can be observed via two methods:

The first involves collecting a urine sample from the female in question and observing the amount of
cornified epithelial cells present in the urine (Godfrey 1969a). Urine samples provide information
before the onset of behavioural oestrous (P Woolley pers. comm.)

Behavioural oestrous can be observed rather than collecting a urine sample. In dunnarts behavioural
oestrous is observed over 2-3 days (Godfrey 1969a). This is when the female will accept the male.
She will remain standing still whilst the male investigates her mouth and genital region and will
groom her flank (Jackson 2003).
At the onset of breeding activity, particularly during oestrous, both males and females will exhibit their
characteristic calls. The dunnarts call consists of repetitive “chit” calls (“chit-chit-chit-chit-chit”) (Fox
& Whitford 1982). The onset of breeding, when the female is in oestrous, is the best time to introduce the
male to the female (Croft 1982).
Prior to the act of mating taking place, during the courtship, the female may show agonistic responses to the
approach of the male. This may be due to the male chasing the female and the chasing will occur for a long
time in the periods leading up to oestrous (Jackson 2003). In captivity, due to the limited space, the female is
open to sustaining significant injuries without the option of an escape. The injuries could also be from the
mating position. The male will grasp the female by the scruff of her neck with his mouth, whilst clasping her
abdomen, this will result in intromission. Intromission can last between 1-12 hours or more if not resisted.
(Jackson 2003).

9.4 Bathing
Fat-tailed dunnarts can often be found bathing in a fine sand bath. This fine sand bath assists them to
maintain the condition of their fur (MSOV 2011). In captivity they should be provided with an area in which
to accomplish this, so either the entire substrate or a particular area of fine sand should be included (Booth
1994).

9.5 Behavioural Problems
Behavioural problems or undesirable behaviours can be prevented. This is why enrichment is such a critical
element in housing any species of animal, especially those who are prone to such behaviours.
The main problems affecting dasyurid species are stereotypical, especially the act of pacing. Generally once
an animal begins exhibiting a stereotypical behaviour, it is usually difficult to stop, afterwards it can only be
managed to prevent it from worsening (K Walker pers. comm.). Pacing is very common in captive held
Tasmanian Devils and Fat-tailed dunnarts that continually run in a specific layout/pattern/track around the
exhibit, either up and down the wall or around the entire enclosure. This could be influenced by a few
reasons, including:

Expecting food at a certain time

or even looking for a mate e.g. male dunnarts
To prevent or manage undesirable behaviours, a daily diary should be maintained by keepers. In the diary
any changes in behaviour and response to an enrichment item should especially be included (K Walker pers.
comm.).
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9.6 Signs of Stress
Dasyurids show several signs indicating stress (Spielman 1994). The signs are listed below:

Increased irritability when stressed e.g. vocalisation, fighting and attacking more.

Listlessness (a lack of energy/interest)

Signs of depression e.g. rough fur, alopecia and stereotypic behaviours

9.7 Behavioural Enrichment
Enrichment is an essential aspect in the captive maintenance of any animal species. For fat-tailed dunnarts,
there are many forms of enrichment that can be included on a daily basis. However in order to retain the
animals interest in an item and to retain the items enrichment purpose an item should only be accessible for
no longer than a day. The items should be spread out over the period of a month to avoid the animals become
familiar. Enrichment can be divided into 4 categories; sensory, social, physical and dietary (the most
common). These can be recorded on an “Enrichment Calendar”(Appendix 1). New enrichment items can also
be recorded by using an “Enrichment Data Transfer Form” (Appendix 1).
Great examples of enrichment for Fat-tailed dunnarts are listed and described on the next few pages
(including photos):
(K Walker pers. comm.)
(See Appendix 4 for more)
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9.7.1 Predatory enrichment
As soon as the skin from the snake was placed within the exhibit (Figure 37) all the Dunnarts were alert, they
stood on their hind legs and smelt the air. One began “patrolling” the exhibit, I believe this to be the alpha
female as she then proceeded to approach the skin. Her demeanour was cautious however direct. She began
smelling the skin, and calling to the colony (Figure 38). Whilst climbing over the skin she happened to move
it she immediately ran away to hide. She came out once more and this time she actually began to nibble at it.
I went to collect the skin after 10 minutes of observations. Whilst outside the door I was able to hear their
communication of the “chit” calls.
Overall I believe that this enrichment was once of the more successful trials for different ideas. It allowed the
Dunnarts to display completely natural fight/flight behaviour.

Figure 40: snake skin in
exhibit

Figure 41: Female
Dunnart “patrolling”

(K Walker 2012)

(K Walker 2012)

Figure 42: Snake skin (close up)
(K Walker 2012)

Scatter: Meat
Pieces of kangaroo meat were placed around the exhibit (Figure 40 below). They were placed in various
places around the exhibit to encourage natural foraging and hunting behaviours. Even after the meat has gone
the scent still remains and I have observed the Dunnarts smelling the areas that used to have meat around it.
This enrichment is simple, yet effective as the food is never in the same spot.

Figure 43: scattered Kangaroo meat chunks on display

Figure 44: Dunnart approaching roo meat

(K Walker 2012)

(Winram 2012)
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Scatter: Insects
Insects are a great protein source. Fat-tailed Dunnarts are carnivorous marsupials, they are classed as
insectivorous. The Dunnarts at Wild Life Sydney are fed crickets, mealworms and woodroaches (the latter
being fed rarely). The picture below (Figure 40) shows a Dunnart on exhibit enjoying a mealworm.

Figure 45: Dunnart on exhibit enjoying a Mealworm (Wild Life Sydney 2012)
Pineconed food
Although Dunnarts don’t normally eat like this in the wild, it is something different to the usually food
delivery. Anything can be placed within the free spaces on a pinecone. They can also be strung up the make
the “hunt/foraging” experience that little bit harder as it won’t stay still. It could also be frozen in the warmer
months.
The pineconed food that I placed in the exhibit was kangaroo meat with a few mealworms. I placed at the
front of the exhibit so that the public could see what the animals were eating and from what. At first the
Dunnarts were cautious, approaching it one at a time. However once one of the females began eating from it,
a few more joined in. The public were very interested in the enrichment I had placed in there. It was also
placed in with the “Bunker” (off exhibit) Dunnarts and their responses to the pinecones were very similar
(Figure 43-45)

Figure 46 (K Walker 2012)

Figure 47 (K Walker 2012)

Figure 48 (K Walker 2012)
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Day Old Chick (DOC) Drumsticks
The Dunnarts found the drumsticks of great interest and excitement. They aren’t given DOCs very often and
so when they were given these drumsticks this was a treat for them. I will definitely be using this enrichment
idea again.

Figure 49: Dunnart enjoying a DOC drumstick
(K Walker 2012)

Figure 50: Dunnart still enjoying the drumstick
and another keeping guard.
(K Walker 2012)

9.8 Introductions and Removals
The most important introduction is introducing potential mating partners. The males should always ideally be
introduced to a female’s already established territory rather than the other way around (Woolley 1990b). At
Wild Life Sydney, the females occupy the nocturnal exhibit and the males are held separately in the offexhibit area, the “Bunker”. The male is introduced to the nocturnal exhibit, then removed once his purpose
has been fulfilled (K Walker pers. comm.).Introductions can also be done whilst housing the dunnarts in
adjoining holding enclosures with a partition in the middle. Allowing the dunnarts to have visual, auditory
and olfactory communication will strengthen the chance of a successful introduction (Woolley 1990b).

9.9 Intraspecific Compatibility
Dunnarts are usually solitary and generally only come together to mate. However in captivity, majority of the
time, they are housed in colonies of the same sex, either all females or all males.
In captivity, it is less common to have a bachelor colony, however males have been observed living together
without trouble (Ewer 1968). At Wild Life Sydney the exhibit houses a colony of 11 adult females). This
colony includes females and the matured young born early this year, approximately 10th February 2011
(Hackshall 2011).Males and females can be housed together, however there are less complications by
housing a singular sex together. Not only will there be less behavioural complications, however there will be
better reproductive success if the male/s are not housed with the females during the non-breeding season.
Only introducing the male when the female/s are in oestrous. During the non-breeding season, the social
structure can range from (Males:Females) 1:1 – 10:10 (Jackson 2003).
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9.10 Interspecific Compatibility
Dasyurids are usually considered being incompatible with other species due to their carnivorous nature – as
they will eat most things that are their size or smaller, dunnarts are known to eat small lizards, frogs, small
rodents and insects. It is also not recommended for some species to be housed with other species also due to
their great escaping abilities. Dunnarts are small, very fast and are excellent climbers. For these reasons they
should be kept as a singular species exhibit. It is also more difficult to properly maintain them in larger
enclosures (Jackson 2003).

9.11 Suitability to Captivity
The Fat-tailed dunnart’s suitability to captivity is due to their ease in breeding, their aesthetically pleasing
factor and their relatively easy to follow diet, Sminthopsis crassicaudata make for an excellent species to be
held in captivity. Although they are a good species suitable to captivity, their short lifespan (1-2years) means
that in order to maintain the number within the colony, breeding or acquisitions from another institution is
necessary (K Walker pers. comm.). Likewise, if there are too many, the options are to export to another
institute and last resort is to utilise collection management euthanasia.

43

10. Breeding
10.1 Mating System
Sminthopsis crassicaudata have a polygynous mating system (Jackson 2003). This is where the male will
have more than one female during a single breeding season and mating will take place between the months of
July and January. Due to the polygynous mating system of the Dunnart, the ratios (Males: Females) for this
species range from 1:1 and can be up to 1:4 (MSOV 2011). Although they are polygynous, it is still best to
keep the males and females separate unless wanting to breed, as in the wild they would usually remain
separate except during times of food abundance and mating purposes (Jackson 2003).

Figure 51: male mounting a female (lordsis behaviour)
(I McCann 2012)

10.2 Ease of Breeding
Dunnarts are relatively easy to breed, Aslin observed the reproductive success of various Dasyurid species,
Dunnarts were included in the study. He found that Dunnarts had a success rate of 14-30%
“Therefore it is important to hold a number of animals and rotate them in order to maximize the
opportunities for breeding; otherwise the entire population will die out” (Aslin 1982).
For better results when attempting to breed Fat-tailed Dunnarts, it is better to separate the sexes and only
introduce the male when you want reproduction to occur. It is highly recommended that the male be
introduced to a females already established territory as this will lower aggression levels amongst the
Dunnarts.
The most important trigger or environmental cue is the photoperiod. For Dasyurids, access to natural light
cycles assist in facilitating the timing of reproduction.
Adelaide University maintained a colony of S. Crassicaudata numbering approximately 1000 animals. As a
pre-treatment to mating, they lowered one room to a day length of eight hours; this was to stimulate males to
breed. The other two rooms (nursery/animal store and the breeding room) had increased day lengths of
sixteen hours. They found this to be a well documented trigger for successfully breeding Fat-tailed Dunnarts.
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Other possible triggers for reproduction amongst Dunnarts include the availability of food resources (Geiser
2003). Breeding is more likely to occur when there is a higher abundance of food present in the area.
Wild Life Sydney has had many successful breeding seasons. February 10th, seven joeys were born into the
colony. The Dunnarts made the nest under a large piece of broken off bark, with grass tussock acting as
media for soft substrate.
Breeding can easily occur within the enclosure with other Dunnarts, at Wild Life Sydney, the females occupy
the exhibit and the males are housed separately in the “Bunker” which is the off-exhibit holding area for
nocturnal mammals. Females can easily be housed together with little problems. It is recommended that
males be housed separately as they are prone to fighting. To increase breeding success, the males should be
housed separately and only introduced for breeding purposes.
When breeding Dunnarts, higher success rates will be achieved if a few aspects are reached:
1. Keep disturbance to an absolute minimum – the mother may eat the young if she feels stressed
and/or threatened.
2. Provided the colony with plenty of food – the mother may also eat her young if there is insufficient
food supply.
3. Males are removed!! – it has been known for the male to eat pouch young AND joeys therefore it
is crucial for all males to be separated after parturition has occurred.

10.3 Reproductive Condition
10.3.1 Females
Females can be pouch checked in a bag or in the hand exposing the pouch. For females these include:


Non-parous (females that have never bred)
Pouch small with no skin folds, clean, dry; teats very small

Parous (females that have bred previously but not presently)
Pouch is small but distinct, dry and dirty’ teats are slightly elongated

Pregnant
Pouch pink in colour and glandular in appearance; skin folds may be observed on the lateral margins
of the pouch

Pouch young present
Attached to the teat

Lactating (young absent from the pouch but still suckling)
Pouch area large, skin folds flaccid, hair sparse and stained, skin smooth and dark pink; teats
elongated

Post lactation
Teats expressing only clear liquid and/or regressing
(Jackson 2003)

10.3.2 Males
Insufficient data was available on male Fat-tailed dunnarts, and the same goes for other species of dunnart.
More research in the field is needed to fulfil this particular section.
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10.4 Techniques Used to Control Breeding
Due to their small size there are many techniques that are inappropriate. Techniques that can be utilised to
control breeding of Fat-tailed Dunnarts:
1. Separation of the sexes – a technique used at Wild Life Sydney
2. Removal of pouch young.
3. Culling.

10.5 Occurrence of Hybrids
There are none known at this stage (Jackson 2003).
Generally Dunnart species are housed separately, however if housed together, I suppose that there is every
possibility that they would mate with another subspecies – this would see the presence of ‘hybrids’.

10.6 Timing of Breeding
Dunnarts are seasonal breeders, with mating occurring between July-January (Jackson 2003).

10.7 Age at First Breeding and Last Breeding
Females will become sexually mature and can be first mated at the age of 3 months (Chesson & Hope 1995).
The females will experience their 1st oestrous occurring at this stage. They can continue to breed until they
die.
Males become sexually mature much later than females, they reach this stage at 7 months (Chesson & Hope
1995). Like the females, they can continue to breed until they die. Therefore the reproductive life span of
male Fat-tailed dunnart ranges from 7-30 months. (Jackson 2003).

10.8 Ability to Breed Every Year
Dunnarts have the ability to breed every year. Once they become sexually mature, they are able to breed the
same year of their birth.

10.9 Ability to Breed More than Once Per Year
Yes, Fat-tailed dunnarts have the ability to produce at least 2 litters in a breeding season (Jackson 2003). Due
to the extended breeding season, the low age at when young are weaned and also the small gestation period
time-frame, these factors all allow female dunnarts to breed at least 2 litters if a male is introduced during the
appropriate times.
With artificial lighting, Fat-tailed dunnarts have been able to produce as many as 5 successive litters. The
lighting ratio that this was achieved by was recorded to be the following as listed below: (Morton
1978b) [L=light; D=dark]
16L: 8D (Maintained for 6 months)
8D : 16D (changed to this ration for 3 weeks)
16L : 8D (Returned to the original ratio)
46

10.10

Nesting, Hollow or Other Requirements

Dunnarts can be given many types of nesting media. The most common being grass tussocks, hollow logs
and nest boxes. Other media that can be provided include newspaper, paper towel and coya baskets.

Figure 52: 0.1.4 Fat-tailed Dunnarts (Squidink 2008)

10.11

Figure 53: female Fat-tailed Dunnart (Squidink 2008)

Breeding Diet

The breeding diet should always contain protein. A suitable source of this is provided by the Mammal
Keepers at Wild Life Sydney, they provide their dunnarts with an ‘Egg & Cheese’ mix, which can include fly
pupae (a further high protein source) (Hackshall 2011). During the breeding season, this should be provided
at least every second day. As always, high quality cat food (such as Science Diet) and water should always be
provided for ad lib feeding.
Whilst the male is inhabiting the enclosure with the females, more food should be provided as it has been
known that the male will attack his female companion/s if there is insufficient food source (Jackson 2003)
Also during the breeding season provide more food than usual and it is recommended that the daily amounts
fed out (and the food source) be recorded in a diary or on a record sheet for filing and also for future
reference when wanting to breed the colony.

10.12

Oestrous Cycle and Gestation Period

Fat-tailed Dunnarts are polyoestrous, the cycle length approximately 31 days (Godfrey & Crowcroft 1971).
The gestation period is very short, lasting between 13-16 days, with an average gestation period of 13.5
days post-coitus (Bennett et al 1990).
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10.13

Litter Size

Dunnarts will usually have between 7-10 young; they will never raise more than 10 as there are only 10 teats.
Usually the female will produce more than 10 young; unfortunately they will fail to attach to a teat and will
die, it is basically “survival of the fittest”.

Figure 54: 7 Stripe-faced Dunnart orphan joeys found in a
McKinley mine. Handed into the Australian Wildlife
Hospital for care.

Figure 55: 3 Fat-tailed Dunnart joeys on display at
Wild Life Sydney. Nest was built in a hollow log
(Wild Life Sydney 2010)

(Aust. Zoo 2009)

10.14

Age at Weaning

Dunnart young are able to begin eating solid foods by 59-63 days of age, and weaning occurs at around 70
days of age in the Fat-tailed Dunnart. However for underweight young, they are left for an additional 7-14
days, until they are able to reach a body weight of at least 5.5g (Chesson & Hope 1995).

10.15

Age of Removal from Parents

They can be removed from the mother after they have weaned (from at least 70 days of age).
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10.16

Growth and Development
Table 10.16.1: Characteristics of postnatal growth and development (summarised)

AGE
(days)
0
28
37
40
49-50
59-63
70
91
98
126
210

Growth Stage
Birth weight = 14-16mg
Pouch bulging and young visible
Young protruding from pouch
Permanent attachment to nipples ceases
Eyes open
First leave nest, eat solid foods
Weaned – body weight = 5-8g
Females sexually mature (1st oestrus)
Weight 8-11g
Weight 10-14g
Males sexually mature (first matings)

10.16.1 taken from ANZCCART News vol 8 no 4 1995 p4
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11. Artificial Rearing of Mammals
From my research I could not find any published documents to say that any species of Dunnarts have been
hand reared. I have provided resources in this Husbandry Manual of Sminthopsis crassicaudata to support
the option of hand rearing individual joeys. Small furless dasyurids are unlikely to be successfully reared as
they are normally attached to the mother’s teat.
Equipment Required
Pouch Liners
Transport Box
Thermostat
Teats (see Appendix 6)
Syringes (see Appendix 6)
Milk Replacement Formula (see 11.3 below for details)

11.1 Housing
Dunnarts, due to their small size should be kept in a fully enclosed exhibit. For females with young, they
should be separated from the males. The females can be left on exhibit, this was done in 2011 at Wild Life
Sydney. The male was removed and the female successfully gave birth to a full litter of joeys.
Secure the area from children and animals. Maintain the area in an hygienic manner. Escape proof the area.
Clean the area of obstacles and hazards. Ensure the area offers shelter from weather and noise. (Jackson
2003)
Note: pouches should have the corners sewn outward so that joeys do not get their heads caught. Ensure
there are no loose fibres that would entangle their limbs. (Salkeld pers comm 2011)

11.2 Temperature Requirements
Dunnarts, especially young, should be kept at temperatures around 20°C. Humidity, they seem to stop
breeding when the humidity fluctuates. Private breeders have experienced problems below 40% humidity and
problems if it exceeds 80%. There have been no documented humidity levels to stick to.
Furless joeys should be maintained in the pouch at 34-36°C. Furred joeys can be at a reduced pouch
temperature of 30°C. (Bellamy 1992)

11.3 Diet and Feeding Routine
Wombaroo Small Carnivore Food has been successfully used to maintain Fat-tailed Dunnarts, however the
prepared food should only make up 80% of their balanced diet. The other 20% should consist of invertebrates
such as crickets, grasshoppers, moths and a few mealworms (wombaroo.com.au).
Other products available include Biolac M100 (furless), Biolac M150 (furred), Digestalact and Di-vetelact.
(Jackson 2003)
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11.4 Specific Requirements
The skin of unfurred joeys should be kept moist. Sorbolene cream (no added glycerine) is recommended by
carers. Baby oil is not suitable as it is not absorbed well by the skin. (Reilly pers comm. 2012)

11.5 Data Recording
This is an important aspect when artificially rearing any animal. I have included Wombaroo Small Carnivore
charts/ratios, the equipment needed and an example of a data recording sheet that should be filled out as they
are being raised. Note that every animal should have their own data records, one chart per animal.
(See Appendix 7 for Hand Rearing chart.)

11.6 Identification Methods
There are a few methods of temporary identification that can be utilised on juveniles safely. The most
commonly used is placing a small coloured section at the base of the tail, different colours for different
individuals. (Jackson 2003)

11.7 Hygiene
Stimulate the joey to toilet both before and after feeding with warm water to cloaca using cotton wool or
cotton buds. (Reilly pers comm. 2012)
Pouch liners should be replaced after each feed. (Jackson 2003)
Maintaining a high standard of hygiene is critical for the joey’s survival
The pouch

 made from non synthetic fibres eg cotton/wool

Personal hygiene

 wash and disinfect hands before and after
handling
 antibacterial wash to be used when handling
furless joeys.

Boiled water to make formula
Keep skin/fur clean

 ensure formula, faeces and urine are removed as
soon as possible.
 dry the joey after cleaning

Always sterilise equipment prior to
use, especially teats and syringes.
Avoid contact with other animals

unless
 Unless from the same litter and/or pose
no from
healththe same litter and/o
risk.

Note: only heat up milk formula once. Always discard unused heated formula!
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11.8 Behavioural Considerations
They are small, quick, agile, excellent climbers and can leap and bound with ease (almost like a macropod).
Minimising stress would be a major consideration for potential carers.

11.9 Use of Foster Species
Fostering has not been widely used for any of the carnivorous marsupials. (Jackson 2003)
Julia Creek Dunnarts have been observed to rear the young of other females as well as their own. (Woolley et
al 1998)
Sminthopsis macroura, Stripe-faced Dunnart, is the most similar and would be the most appropriate species
in which to foster Sminthopsis crassicaudata. I don’t believe that this has been done, or at least has not been
documented in the past.

11.10

Weaning

Fat-tailed Dunnart young wean at 70 days. The process, when artificially rearing Dunnart joeys, could be a
slow transition. When entering the period around 70 days, still offer the Wombaroo formula. Start to
introduce live invertebrates such as crickets, mealworms, moths, spiders and beetles.
Austin (1997) wrote that once teeth begin to emerge the young can be offered small amounts of lean beef
with one teaspoon of calcium per 500g.

11.11

Rehabilitation and Release Procedures

Animals that come into care that could be released back into the wild include:
 Mis-rescued individuals
 Orphans
 Animals not adapting to captivity
 Animals fallen accidentally into human hands
 Young not able to be cared for by parents
In preparation for release reduce all human contact to an absolute minimum. This will limit chances of the
animal imprinting on the carer.
Introduce natural prey to encourage innate behaviours such as hunting and foraging. This is important to
allow them to develop these skills for a successful release into the wild.
Animals to be released should be fit, healthy, no injuries and not overweight. (Jackson 2003)
March 30th 2009, a miner found a litter of 7 Stripe-faced Dunnarts, he waited for a few hours to make sure
the mother returned to the nest to care for her young. When she never returned, the miner took the tiny litter
to the Australian Wildlife Hospital. The joeys weighed 3g each. The vet gave all examinations, and found
them to be dehydrated and quiet. The vet administered fluids and once hydrated, they were given a marsupial
milk formula. (Australia Zoo 2012)
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15. Glossary
ARAZPA Australasian Regional Association of Zoological Parks and Aquaria
ARKS Animal Record Keeping System
ARWH Australian Registry of Wildlife Health
ASMP Australasian Species Management Program
EAPA Exhibited Animals Protection Act 1986
FTD Fat-Tailed Dunnart
IM Intramuscular
IUCN International Union for Conservation and Nature
LC Least Concern
MSOV Marsupial Society of Victoria
NSWFFPA New South Wales Flora and Fauna Parks Association
NZ New Zealand
OHS Occupational Health and Safety
PNG Papua New Guinea
PPE Personal Protective Equipment
REGASP Regional Animal Species Program
RCP Regional Census and Plan
SPARKS Single Population Animal Record Keeping System
TAG Taxon Advisory Group
VPC Vertebrate Pest Control
WLS Wild Life Sydney
WWF World Wildlife Foundation
ZAA Zoos and Aquarium Association

Ataxia: The loss of full control of bodily movements.
Auscultation: The act of listening to sounds of the heart, lungs or other organs.
Cutaneous nodules: Slightly elevated lesions on the skin.
Dermis: Skin.
Diffuse: Spread out over a large area; not concentrated.
Disinclination: A reluctance or lack of enthusiasm.
Fluctuating: Rise and fall irregularly in number or amount.
Generalised paresis (aka paralysis): A loss of sensation throughout the body
Histogenesis: The differentiation of cells into specialised tissues and organs during growth.
Histopathy: Examination of tissue under a microscope.
Inappetence: The loss of appetite.
Inoculation: Vaccinations against contracting a disease.
Interspecific compatibility: Ability to be housed with a different species.
Intramuscular injection: Injection into a muscle.
Intraspecific compatibility: Ability to be housed with the same species.
Lethargy: A lack of energy; sleepiness.
Mesenchymal: Mesodermal tissue that forms connective tissue and blood and smooth muscles.
Metastasis: The development of secondary malignant growths at a distance from the primary site.
Necropsy: Autopsy.
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Neurological signs: Medical signs
Oedema: Swelling from excessive accumulation of fluids.
Parturition: The act of giving birth.
Perennial: Lasting or existing for a long or apparently infinite time
Polyps: A small growth, typically benign and with a stalk, protruding from a mucous membrane.
Pulmonary congestion: Congestion in the lungs.
Pulmonary consolidation: Lung tissue that has filled with liquid.
Respiratory distress: Respiratory failure, difficulty breathing.
Serology: The scientific study or diagnostic examination of blood serum
Subcutis: Lower level of dermis.
Tachypnoea: Rapid breathing.
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Appendix One:
Exhibited Animals Protection Act
1986
Standards for Exhibiting Carnivorous
Marsupials
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Appendix Two:
MSDS sheets
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Appendix Three:
IATA standards
and
Live animal transport labels
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Indicates ‘live animals’ this label MUST be
included on transport container/box and the
corresponding animal category.

Indicates the correct orientation of the object.
Important to include so that airport handlers do
not compromise the life of the animals inside the
container.
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Appendix Four:
Enrichment
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Enrichment Ideas (more)
Physical
Rearrange exhibit furniture
New substrate
New furniture
Remove built nests
Vary enclosure surfaces e.g. grip vs. no grip
Change the temperature of the exhibit
Alter Day : Night ratio (important aspect relating to reproduction)
Mock rock walls
Fine sand bath (dry plasterer’s sand is good alternative)
Wet down the whole exhibit (simulate rain)
Hollow logs (hiding, breeding nests, group nesting)
Plant native grasses e.g. Blue Tussock Grass Poapoiformis

Sensory
“Bloodcicles” blood iceblocks – great for starve days
Predatory scents: Snake, Fox, Bird of Prey,
Feathers, faeces, snake skins, used bedding
Prey scents: lizard, snake, rodent, insects
Faeces, small snake skin, used bedding
Blood sprays/trails – great for starve days
Novelty smells
Essential oils, spices/herbs
Plants e.g. Tea Tree, Lavendar

Dietary
Starve Days
Pineconed meat (could also be frozen prior to introduction)
Insect feeders (puzzle feeders)
Scatters (meat, insects)
Various/multiple feeding times (and mark on weekly feeding chart)
Hide food under logs, under substrate, in grass tussocks
“Foodcicles” food iceblocks
Live insects – hunting and foraging behaviours
Puzzle feeders
Ping pong balls with drilled holes
Echidna Tube with open end
Quoll Balls (should only be RARE treat due to high fat content)
Vary protein source
Kangaroo, Beef, Chicken, DOCs, Mice,
Egg & Cheese, Fly Pupae
Vary food presentation
Bowls, scatter, puzzle feeder

Social
Introduce male/females during breeding season
Change sex ratio
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Species: Fat-tailed DunnartSminthopsis crassicaudata
Date

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

Count

Plants

Clean

Pond

Glass

Feed times&Food source

Specimen Count:
Comments

Exhibit:
INT

Feeder INTs

Weekly Feeding Chart
Monday

9

9:30

10

10:30

11

11:30

12

12:30

1

1:30

2

2:30

3

3:30

Tuesday

9

9:30

10

10:30

11

11:30

12

12:30

1

1:30

2

2:30

3

3:30

Wednesday

9

9:30

10

10:30

11

11:30

12

12:30

1

1:30

2

2:30

3

3:30

Thursday

9

9:30

10

10:30

11

11:30

12

12:30

1

1:30

2

2:30

3

3:30

Friday

9

9:30

10

10:30

11

11:30

12

12:30

1

1:30

2

2:30

3

3:30

Saturday

9

9:30

10

10:30

11

11:30

12

12:30

1

1:30

2

2:30

3

3:30

Sunday

9

9:30

10

10:30

11

11:30

12

12:30

1

1:30

2

2:30

3

3:30
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Enrichment Calendar
1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30
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Enrichment Calendar (example)
Fat-tailed Dunnarts Sminthopsis crassicaudata
1
Dietary
Cricket
scatter

2
Sensory
Used
Eucalyptus
browse

Physical
Plant grass
tussock
11
Social
Introduce
male (to
breed)
Dietary
Mealworm
scatter
21
Dietary
Mice
Physical
Change
layout

12
Dietary
Starve day
Sensory
Meat scent
trail

22
Sensory
Predatory –
bird of prey
feather*
Dietary
Chicken
meat

3
4
Sensory
Physical
Essential oil Change
layout
Dietary
Kangaroo
Dietary
mince
Mealworm
scatter

5
Dietary
Starve Day

13
Sensory
Lavender
browse

15
Dietary
mice

Physical
Change
day:night
ratio
23
Physical
Replace
furniture
Dietary
Beef meat

14
Dietary
DOC
drumstick

24
Dietary
Cricket
scatter
Sensory
Grevillia
browse

Sensory
Bloodcicle

25
Dietary
Quoll Ball

6
Sensory
Opposite
sex FTD
faeces
Dietary
Kangaroo
meat
16
Dietary
Egg,
cheese, fly
pupae
Social
Remove
male
26
Dietary
Starve day
Physical
Plant grass
tussock

7
Dietary
mice

8
Dietary
DOC

9
Dietary
Kangaroo
meat

Physical
Remove
built nests

Physical
Plant grass
tussock

17
Dietary
Beef mince

18
Dietary
DOC

Sensory
Predator–
snake skin*

Sensory

27
Sensory
Perfume

28
Dietary
DOC
drumstick

Dietary
Cricket
scatter

10
Dietary
Beef mince

19
Physical
Full wet
down of
exhibit
Dietary
Starve day

Physical
Remove

29
Dietary
Kangaroo
mince

20
Sensory
Prey scents
– mice poo
Physical
Remove &
replace
mulch
30
Sensory
Tea tree
Dietary
DOC

*Predatory enrichment should only be within the exhibit for a short time – observations during that time.
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Appendix Five:
Suppliers

Suppliers
Digital Calipers

Calico bags

Elliott Traps

DC-515 - 150mm Digital Caliper
$154

35x25cm with drawstring
$69.19 (per 100)

30x10x8cm $38
23x9x8cm $30.50

www.instrumentchoice.com.au

www.qispackaging.com.au

www.traps.com.au

Plasterer’s Sand

Aviculture Accessories

Pet Pack

¼ tonne Sydney Sand
$18.50

(02) 9838 1256 (Keith)

Small $9.95
Medium $16.95
Large $19.95

www.turtlenursery.com.au

Kangaroo, Chicken, Beef
(mince, meat, necks)

www.amazingamazon.com.au
Sandstone water/food bowl

Frozen Mice

Bulk live crickets

5”x5”x1”
$12.95

Weaners $100 (100)
Adults $120 (100)

Large (1000)
$95

www.amazingamazon.com.au

www.amazingamazon.com.au

www.petandgarden.com.au

Giant Mealworms

Fly Pupae

Science Diet

1kg (approx 1300)
$90

$5.95

Feline Adult Light 1.8kg
$30.50

www.amazingamazon.com.au

www.amazingamazon.com.au

www.petandgarden.com.au

Wombaroo Small Carnivore
Food

Artificial rearing
Teats and syringes

(08) 8391 1713
www.catuc.co.uk
www.wombaroo.com.au

91

Appendix Six:
Drug Details
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Drug
Name

Description

Web Link

A sedative and depresses the brain.
Used as a preanaesthetic to xylazine/ketamine

http://www.troylab.com.au/pr
oducts.php?tid=1&iid=20&pi
d=184

Isofluane

An anaesthetic

http://203.53.66.58/Details.as
p?Product_Code=AHN3636

Ketamine

It works by disrupting thecentral nervous system and induces a catalepticstate.
Ketamine is a rapidly acting general anesthetic
After intramuscular injection, the effects of ketamine are seenwithin 10 minute The effects after intra
venous injection are seen within 1 minute.

http://www.petplace.com/dru
g-library/ketamine-ketasetvetalar-vetaket/page1.aspx

Diazepam
Valium®

Ketaset®
Vetalar®
Vetaket®

Image

Pamlin

For use as an anticonvulsant
An alternative to diazepam

Xylazine

It is a sedative that provides pain relief as well as muscle relaxation.
After intramuscular or subcutaneous injection, the effects of xylazine are seen
within 10 to 15minutes. After intravenous injection, the effects are seen within 3 to 5 minutes.

http://www.animalhealt
h.bayerhealthcare.com/
5066.0.html

Fast onset of action: within 1 minute by IV route, 3-5 minutes by IM route
Good anesthetic effect
Instantaneous muscle relaxation
Immediate superficial analgesia
Smooth awakening: between 30 minutes to 2 hours

http://www.virbac.cz/zole
til_guide_cats.html

Rompun®

Zoletil

Appendix Seven:
Artificial Rearing Resources
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Feeding teats suitable for Dunnart
(K Walker 2012)

s
Feeding teats and syringe
(K Walker 2012)
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Mammal Hand Rearing Chart
Species___________________
Name____________________
Date

Weight

Feeds p/day

Keeper_____________________
Approx. Age________________
Type and amount of food
offered

Time

Amount
Eaten

Origin___________________
Date Received____________
Comments

Page No._______
Sex___________
Int.

Appendix Eight:
Horticulture Assignment
by
Krystyna Walker, Captive Animals
Certificate III, March 2012

Fat-tailed Dunnart
Sminthopsis crassicaudata
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Part 1:
I have tried to only choose plants that are evergreen and need low watering. I have also chosen
some plants that will always be included in the exhibit, but some will remain in pots so that they
may be introduced and taken away for environmental enrichment. Most plants are also going to be
attractants for insects, so when in the exhibit and invertebrates are given to the colony as a food
source and/or dietary enrichment, the insects will be attracted to the plants. Whilst the potted plants
are not in the exhibit, they will be on the roof, this will attract insects to breed, when placed in the
exhibit the potential larve/pupae will be another natural food source.
Apple Dumpling

Billardiera scandens

POTTED PLANT
This plant will be a potted plant, that will be rotated
with the other potted plants for environmental and
dietary enrichment. Whilst on the roof they should
be placed in full-semi shade. Their yellow flowers will
add to the aesthetics of the nocturnal exhibit. It is
also a “climber” so it’s height will give another
dimension.
Fast growth*

H: 0.6-2m

S: 1.5m

Kangaroo Grass

Image 1: plantfile 2012

Themeda triandra

PLANTER BOXES ON ROOF for cultivation
This plant will be cut when needed and small
clumps/sections will be planted firmly in the exhibit.
This is a nesting material and the Dunnarts will also
use it as shelter. Other grass species will be
included, therefore each week a different species of
grass will be planted. They are not suitable for pots,
so it will be cut from the wild as needed. Low water
consumption is great for an enclosed nocturnal
exhibit.

H: 0.4-0.8m

S: 0.4m

Blue Tussock Grass

Image 2: plantfile 2012

Image 3: plantfile 2012

Poa poiformis

PLANTER BOXES ON ROOF for cultivation
This species is very common, especially in the
Sutherland Shire area. Again this species will be cut
as needed, however Poa can be successfully grown
and cultivated in tubs. Tubs can be placed in full sun
– Poa is a very hardy species, drought, light frost
and salt spray tolerant. Having your own plantation
of planter tubs with Poa can be very useful! When
cultivated and planted in the exhibit, if the
white/yellow flowers are included, they will add to the
aesthetics.

H: 0.4-1m

S: 0.6m

Image 4: plantfile 2012
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Rosemary Spider Flower

Grevillea

rosmarinifolia
POTTED PLANT
This shrub species of Grevillea can grow rather
wide, and in an exhibit where size matters, this fast
growing* plant should be maintained in a pot and
kept in full-semi shade when not on display. This
plant will also attract insect – yet another plant that
will become a natural food source when place in the
exhibit. The pink flowers will add to the ever
important aesthetics of the enclosure.

H: 1.5-2.5m

S:3m

Powderpuff Lillypilly

Image 5: plantfile 2012

Syzygium wilsonii

POTTED PLANT
This shrub produces a beautiful flower. This can be
grown and kept in large planter boxes in semi-shade
then small sections can be cultivated and introduced
into the Dunnarts territory. This will be yet again
another potentially natural “insect feeder”, it will look
aesthetically pleasing to the public AND add another
texture/dimension to the exhibit, especially with it’s
vibrant crimson flower.

H: 3-9m

S: 3m
image 6: plantfile 2012

Hare’s Foot Fern

Davallia pyxidata

HANGING BASKET
This fern will do well if permanently planted in the
exhibit, however it could also be kept in pots and
introduced intermittently. The colony would use this
as possible shelter. It’s height stays relatively small
and the spread is average for a fern and along with
its fast growth, with regular maintenance it can be
kept easily within the exhibit. It could also be
presented in a hanging basket. If hung low enough
or with climbing apparatuses nearby, the dunnarts
could jump in and hide amongst the base in the
basket.

H: 0.3-0.5m

S:1m

Image 7: plantfile 2012
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Blue Moor Grass

Sesleria caerulea

PLANTER BOXES ON ROOF for cultivation
This grass species can be kept in planter boxes and
cultivated for the exhibit as needed, however it can
also just be cut directly from the wild when needed.
It produces a mauve-purple flower which will add
colour to the territory. Again, this species can be
cultivated and changed intermittently with the other
species of grass. The dunnart colony will use this for
nesting material, shelter and as a possible food
source – especially if cut directly from the wild, it will
most likely have insect hiding amongst the foliage.

H: 0.2-0.3m

S: 0.25m

Grass Tree

Xanthorrhoea media

Image 8: plantfile 201

PLANTER BOXES ON ROOF for cultivation
This grass tree could be permanently planted and
maintained in a well drained sandy-stony soiled
exhibit. This would be due to its slow growth rate.
However it needs full sun, so if the exhibit is fully
enclosed, it should be kept in pots and kept in full
sun when not used in the exhibit. The dunnarts will
use this as shelter, nesting materials and also
maybe use it for food source, as with all other plant
species included in this table.

H: 02.-0.8m

S: 1m

Scarlet Honey-myrtle

Image 9: plantfile 2012

Melaleuca fulgens

POTTED PLANT
Its fibrous/flaky bark would provide a different
nesting material that keepers can introduce. The
bright red flower will attract insects when in the wild
or in full sun. It will also provide another element
relevant to aesthetics for the public. The leaves may
also provide another suitable nesting material. It is
also fast growing*.

H: 0.5-3m

S: 1.5m

Image 10: plantfile 2012

Image 11: plantfile 2012
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Spreading Flax Lily

Dianella revolute

PLANTER BOXES ON ROOF for cultivation
This species does well in planter boxes, and
produce a beautiful blue flower. They look attractive
when rocks are placed around the base of the plant.
I believe it gives a natural semi-arid feel. It also looks
appealing when planted in groups. The potted plants
should be kept in full-semi sun when not being used
in the exhibit. They are an evergreen clumping plant
species that is grown for its foliage and ground
cover. Pruning isn’t needed, divide during spring in
order to control. This will provide shelter for the
dunnart colony, nesting materials and a natural food
source when left in the sun (outside of the exhibit).
Whe placed in the exhibit sections can be cultivated
and planted and/or the potted plants can be placed
in the exhibit.

Image 12:
plantfile 2012

Image 13:
plantfile 2012

Image 14:
plantfile 2012

H: 0.6-1m
S: 1m
* Fast growth means that regular maintenance of height and spread should be implemented to avoid out-of-control.

Part 2:
Fat-tailed Dunnarts (Sminthopsis crassicaudata) don’t actually eat any plant species, therefore no
plants are particularly toxic to this species. However plants that have a milky or a sticky sap are
considered to be toxic.
An example of a toxic weed:
Milkweed Euphorbia heterophylla

Image 15:
plantfile 2012
Height:
Spread:

Image 16:
plantfile 2012

Image 17:
plantfile 2012

1.5m
1m
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Appendix Nine:
Other Resources

In Birth Date Determination in Australasian Marsupials

Morton CR (1978)

Godfrey GK and Crowcroft P (1971)
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