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DISCLAIMER
The following document contains guidelines, for the care of Northern Nailtail Wallabies
(Onychogalea unguifera) in captivity based on scientific research of wild animals and
experience of captive husbandry. The author of the following guidelines and cannot be, and
are not, legally, financially or in any other way, responsible for the application of techniques
described within this document. When undertaking any procedures or techniques outlined
in this document, it is up to individual workers to assess the unique circumstances of their
situation, apply common sense, and subsequently apply any procedures or techniques at
their own risk. In all cases, the reader of this document are cautioned not to use this
handbook as an exact step-by-step guide, but rather as a starting reference point for further
work.
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OCCUPATIONAL HEALTH AND SAFETY RISKS
The O.unguifera hazardous or dangerous classification towards humans is categorised as
low risk: innocuous. Even though they are flighty, timid creatures it is always essential to
practice safety procedures when dealing with any animal. Company Standard Operating
Procedures should always be followed. The use of PPE (personal protection equipment)
such as covered boots, long pants, gloves and hand disinfectants plus correct maintenance,
cleaning and hygiene help avoid harm to keepers.
The O.unguifera has large claws that can cause gauging and scratches and has powerful hind
legs, it is best to avoid contact with its legs and feet. They also have exceptionally long front
upper and lower teeth that can cause nasty bites, they do not go out of their way to bite but
when in a stressful situation this can be known to happen. Medical attention such as
general first aid should be administered if a bite, scratch or bruising occurs.
O.unguifera are not particularly aggressive towards each other but will grunt and forearm
slap each other at feeding time and are known to do this to other macropod species in
mixed enclosures but this rarely results in injuries.
The only time the males aggressively fight each other is when a new male is introduced into
the enclosure or when oestrous females are present, the males usually rear up at each
other, grunt, forearm box and bite taking chunks of fur from the neck, tail or hind legs. The
safety risks are low but eye scratching and unattended wounds can lead to medical
problems. This behaviour can be prevented by housing more females than males, castration
and provision of refuge shelters, grass tussock hides and squats.
Young joey females should also be watched carefully when finally out of the pouch; males
show high sexual interest in the new female and can crush or even kill the young female if
trying to mate. (Pers.comm. - A.Engstrom)
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1 Introduction
Onychogalea unguifera is a species of macropod of the genus Onychogalea found in
Australia. The scientific definition Onychogalea (nail/keratin- helmet like armor) unguifera
(claw- to bear) is derived from the spear shaped keratin nail- horn found on the end of the
tail, unique in all three Onychogalea species.
Regional representation of the genus
 Tropical northern: Northern Nailtail Wallaby (Onychogalea unguifera) – Common
 East/south – eastern: Bridled Nailtail Wallaby (Onychogalea fraenata) – Endangered
 South – western: Crescent Nailtail Wallaby (Onychogalea lunata) – Extinct.
The O.unguifera is a smaller to medium sized wallaby, has a little head and neck compaired
to its body size and has one of the longest tails amongst other wallabies, it is unique in many
other ways; Macropods can be classified by their teeth, in grades such as Browser,
Intermediate browser- grazer, and Grazer. The Onychogalea is the only Australian wallaby
genus classified as a True Grazer (TG) whom feed predominately on grasses, the other TG
are six species of large Kangaroo. - (H.Tyndale –Biscoe)
All of the TG share similar curved tooth row designed for fine shearing. (See figure 7)
O.unguifera may be a TG, but grass is not the main diet, they are very specialist feeders
grazing mainly on herbs, succulents, vines and fruits. This diet determines the habitat of the
O.unguifera, depending on suitable herb cover. It is a solitary animal but can be seen in
groups of up to 4 when feeding. It is crepuscular in its feeding patterns (dawn and dusk) and
chooses to rest in grass scrapes during the day.
The O.unguifera is a charming animal; they are pretty, cutely odd looking and unusual
bringing delight to onlookers. They make an amusing animal to house in any captive
collection; they are extremely inquisitive and will flourish when given adequate enrichment
spending long periods of time investigating, they astound observers with their amazing
grunting vocalizations and are comical to see when running with their arms extended in a
hugging motion while their tail curves upward.
Unfortunately not many institutions in Australia house these animals, in the wild they are
extremely timid and flighty and with their solitary social behaviour can be hard to observe,
but given the correct exhibit design, environment and husbandry needs they can be an asset
to any collection. Handraised or imprinted animals have proven to be easily conditioned,
seek human interaction and are affectionate. The lack of time given to condition animals
recently in captive environments will lead to a display animal that is antisocial and scared of
humans.
The O.unguifera is not well known and usually unheard of, exhibiting this animal in captive
institutions will bring awareness to the public especially regarding the many tropical
northern species of mammals that are threatened, un-researched and extinct in Australia.
Conservation, education and research into the O.unguifera can be studied in a captive
environment, all data collection and record keeping will greatly contribute to the future
survival of the genus Onychogalea in captivity and in the wild.
7

1.5 ASMP Category
N/A to this species - 2012

1.6 IUCN Category
Onychogalea unguifera 2012

1.7 EA Category
Northern Territory, Conservation Status: Near Threatened. (Published 2007- current 2012)

1.8 NZ and PNG Categories and Legislation
N/A to this species - 2012

1.9 Wild Population Management
N/A to this species - 2012

1.10 Species Coordinator
N/A to this species – 2012

1.11 Studbook Holder
N/A to this species – 2012
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2 Taxonomy
1.1 Nomenclature
Class: Mammalia
Order: Diprotodontia
Family: Macropodidae
Genus: Onychogalea
Species: Onychogalea unguifera

1.2 Subspecies



Onychogalea unguifera unguifera,
- north western Australia
Onychogalea unguifera annulicauda,
- north eastern Australia

1.3 Recent Synonyms
None

Figure 1). Relationships of the 18 Macropodoidea

1.4 Other Common Names
Sandy Nailtail, Organ Grinder, Grunter, Left handed Kangaroo.
Indigenous names:
Karrabulu, Mangarra, Gorrolo (Kimberley Western Australia)
Kurrurang, Kurrurangku (central dessert)
Tjunma (Barkly region, Northern Territory)
Ulala (Arnhem Land, Northern Territory)
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2 Natural History
It was in 1838 during the post Darwinian voyage of the HMS Beagle that a small, strange
mammal with a long tail and squat arms was collected near Swan Point, on the Dampier
Peninsular of Western Australia. This mammal was the Northern Nailtail Wallaby
(Onychogalea unguifera) it was seen as a mystery then and sadly over 170 years later it still
holds secrets that are yet to be unraveled.
The Northern Nailtail Wallaby is a member of the Onychogalea genus which is represented
by an east-south-eastern, south western and tropical northern species. The Northern
Nailtail Wallaby (Onychogalea unguifera) is that of the tropical northern species, The Bridled
Nailtail Wallaby (Onychogalea fraenata) is of the east- south-east, currently classified as
endangered in the ICUN Red List. The south western species the Crescent Nailtail Wallaby
(Onychogalea lunata) was Extinct by 1958.
The disheartening decline of its kin leaves the Northern Nailtail Wallaby (NNW) classed as
“common” its range lies between the northern Australian coast and the 500mm isohyet
(rainfall line) it extends several hundred kilometres further inland in north - west Australia.
The suggested reasoning for its apparent success is said to be because the heart of its range
lies north of the country occupied by the rabbit. Being classified as “common” does not put
the Northern Nailtail Wallaby in the “Safe Zone” from threat or vulnerability.
Despondently northern Australian tropical species of mammals that are not classified as
“rare” or “vulnerable” have limited or even no research compiled in decades. It is
unfortunate that a species has to be federally listed for it to gain recognition. In the
Northern Territory (NT) of Australia the NNW State Status was listed as Near Threatened in
1997 yet the Federal Status listed it as Least Concerned in 1998, there are signs of
population decline in managed NT national parks where its habitat is poorly represented.
Still little research has been done in decades regarding the NNW and its population may well
have declined dramatically in this time.
Governments and scientific communities are urged to take a leap of faith and research
animals that are common. Invaluable data collected on “success” stories such as the
Northern Nailtail Wallaby may indeed contribute to the conservation of animals such as the
Bridled Nailtail Wallaby and future conservation for the “common” species such as the
Northern Nailtail Wallaby.
Captive management and husbandry can aid in study towards animal sciences regarding the
NNW and contribute to its future conservation. The NNW evolved around two million years
ago in the Pleistocene era, it was discovered 170 years ago, it is now the 21 st century and we
still do not know the basic biology of the Northern Nailtail Wallaby. The mysteries still
remain.
This document is a work in progress, any contributions are greatly appreciated.
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2.1 Morphometrics
2.1.1 Mass and Basic Body Measurements

Head and body length
540–690 (600) mm in males
490–600 (570) mm in females
Tail length
600–730 (660) mm in males
600–650 (630) mm in females
Weight
6 -9 kg (7.5) kg in males
4.5 – 7kg (5.8) kg in females
.

Figure 2).
O.unguifera skull from Derby, Western Australia,
Showing top dorsal, left lateral and ventral views.
(Taken from Fieldiana Geology.)

2.1.2 Sexual Dimorphism
The male O.unguifera is larger and heavier than the female, weighing up to 9kg. The male
can be distinguished by visible testicles, considerably larger forelimbs and a slightly longer
tail. The female O.unguifera, is smaller and weighs less than the male, weighing up to 7kg,
she has a pouch in the skin of the abdomen in which she nurses her young.

Figure 3). Juvenile male Northern Nailtail Wallaby

Figure 4) Pouch of a female Northern Nailtail Wallaby

11

2.1.3 Distinguishing Features
Onychogalea unguifera are unique amongst
other macropods for many reasons, the main
distinguishing feature of its genus is the
keratin “nail” horn like spur at the end of its
tail which can be 3-6mm long (see figure 6).
There is question to the reason of its use,
some theories say it is used for a balancing
tool when running at high speed , for gum
massaging, used for a sexual display by males
by drawing squiggles in the sand. Its use (if
any) is yet to be established.
Figure 5). Typical sandy colouration.

The O.unguifera is sandy ginger coloured all over with pale underparts including legs and
mid tail length. A dark dorsal stripe runs from the lower neck to the base of the tail, tail
ending in a dark tuft of thick hair. Face has pale cream cheek stripes and both leg flanks a
pale cream thick stripe (See figure 5). Ears are greyish and long. Forearms are short
compaired to the rest of the body.

Figure 7). O.unguifera incisors

Figure 6) Keratin nail at end of the tail

Unlike the regular incisors of other macropods the O.unguifera has distinctive upper incisors
that decrease in size posteriorly – third to smallest. (See figure 7)
The O.unguifera has quite amazing dexterity when handling food
and objects, managing even the smallest of morsels to eat .
The grip of the front paws are very strong despite the small size.
(See Fig 8).

Figure 8). Dexterous small paws
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2.2 Distribution and Habitat
The O.unguifera is found in the northern tropical
regions of Australia from Western Australia, Northern
Territory and Queensland. Its range lies between the
northern Australian coast and the 500mm isohyet
(rainfall line) but it extends several hundred kilometres further inland in north - west
Australia and tends to avoid high rainfall areas of the Kimberley and Arnhem Land.
The O.unguifera inhabits open woodlands with a grass tussock understorey, tall grasslands
and shrublands with scattered trees or shrubs. It particularly favours the edge of black-soilplains (tussock grasslands) such as the Barkly Tablelands area of the Northern Territory, the
gulf region of Queensland and the East and West Kimberly regions of Western Australia. It
also occupies coastal plains interspersed with Melaleuca
thickets. In these habitats it shelters in an adjacent
woodland or shrubland during the day and moves to
grasslands to feed at night. In central parts of it range in the
Northern Territory it commonly occupies Coolabah,
Eucalyptus microtheca, open woodlands and shrublands of
Lancewood, Acacia shirleyi, and Bullwaddy,
Macropteranthes keckwickii. (S.Ingleby and G. Gordon)

2.3 Conservation status





O.unguifera is listed as Least Concerned (LC) in the IUCN Red List since 1998.
Australian Federal Status is LC.
Northern Territory State Status is Near Threatened (NT) since 1997.
It is classified as a common species.

2.4 Longevity
2.4.1 In the Wild
Generally wild macropods have a shorter life span than that of captive populations. There is
little record of the longevity of O.unguifera in the wild.

2.4.2 In Captivity
Personal comment from Peter Johnson Qld Department of Environment is that the genus
Onychogalea can live from 6-10yrs in Captivity. (S.Jackson 2004)
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3.4.3 Techniques Used to Determine Age in Adults
The correct age of the O.unguifera (and other macropods) can be determined once they hit
adulthood through examination of the teeth called Molar Eruption this is when the molar
tooth breaks through the gum in the jaw at different levels and a decimal notion is used.
Molar eruption method is limited when all four molars (typical of most macropods) have
pushed through the gum entirely; even so this method has been determined in the
O.unguifera and several other species.

Figure 9 ) Stages of Molar Eruption and decimal notation.
(taken from S.Jackson – Australian Mammals, Biology and Captive Management)

Molar Progression method is another way to determine age by x ray of the forward
movement of the teeth. All macropods show molar eruption but only in a few groups molar
progression is seen.

Note; please see appendix A- Tables, for mean age of molar eruption and progression in
macropods
Figure10). Molar Progression skull showing reference line for age determination
(taken from S.Jackson Australian Mammals, Biology and Captive Management.)
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4. Housing Requirements
3.1 Exhibit/Enclosure Design
Captive exhibits are most successful when they are designed to cater to an animal’s wild
behaviour. The promotion of an environment that replicates the natural habitat of the
animal will encourage these behaviours and limits stress. An animal that displays natural
behaviour enriches its life, enhances visitor experience and is an indication of good
husbandry.
Before the designing process begins some of the special needs that should be revised are:








Social behaviour
Physical environmental needs
Climate and temperature needs
Holding population size
Behavioral activity patterns
Dietary behaviour
Spatial requirements (see section 4.7)

The O.unguifera demonstrates crepuscular behaviour; it is active at dawn and dusk. During
the day it rests, usually under shrubs or grass tussocks. An exhibit designed for the
O.unguifera should accommodate furnishings of trees, grass tussocks, shrubs and shelters.
These furnishings also offer sanctuary when stressed or alarmed. The flora that is to be
provided ideally should be of native northern species that reflects the habitat of the
O.unguifera (see diagram1). The flora also acts as a source of enrichment and food.
O.unguifera are solitary animals in the wild, an enclosure should be large enough for
isolation from others and the distribution of enclosure furnishing such as flora, shelters,
rocks and logs increases the complexity of the enclosure space and helps reduce the size of
the enclosure.
The O.unguifera only usually shows gregacious behaviour when feeding, they can be seen in
groups of up to six individuals and therefore a selection of feeding stations should be large
enough to comfortably allow ease of access to this size group of animals. Feeding stations
must be well drained, have easily cleaned, changed or moveable substrate and be covered
from the elements.
Figure 11). A Northern Nailtail Wallaby resting
during the day.
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All wallabies can be quite flighty and the O.unguifera is no exception. When startled they
run erratically and at high speeds, an enclosure should have a fence line free of obstacles or
exposed fencing poles to decrease the chance of injury. Fencing corners should be
safeguarded with loose fitting mesh wire or circular designed angles. High predator proof
fences ensures safety and recommended to be 2m above ground, with 0.5m beneath
ground, and 0.5 overhanging outwards at 45degrees above horizontal, this complies with
the Exhibited Animal Protection Act (EAPA) 1996. Exhibit fencing should be built using a
wire size that will not allow the animal to get its head or other body parts caught
Being a northern species this animal should be housed in a similar warmer climate reflecting
its natural distribution. All macropods are sturdy creatures; they can be kept outdoors all
year round, or if in colder regions the climate can be controlled by heat pads. Shelters
provide respite from wind, rain, heat and other extreme weather.

DIAGRAM 1). EXAMPLE OF A NORTHERN NAILTAIL WALLABY ENCLOSURE
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3.2 Holding Area Design
The holding area for the Onychogalea unguifera may differ from the exhibit design. The
holding area can be smaller than the permanent exhibit area, yet still giving enough room to
keep the wallaby safe from injury of obstacles and freedom to move, but not at their full
speed. According to the ‘Standards of Exhibiting Australian Mammals, clause 11
Macropods, facilities – from the Exhibited Animals Protection Act NSW 1986 (EAPA)’ - the
size of holding yards must not fall below one third of the minimum requirements for display
enclosures. (See Diagram 1, also 4.7 Spatial Requirements) this also applies to the Code of
Practice for Exhibited Animals in Western Australia 2003.




The substrate of a temporary holding area can be concrete, but definitely not for
permanent exhibits as concrete can cause abrasions to the feet and stress to the
joints.
It should always be kept in mind the temperature requirements, weather protection
and husbandry/hygiene practices that apply to permanent enclosures also applies to
their holding areas.
Holding areas should be designed to give keepers easy access also comfortable
isolation for the wallaby when treatments and health checks are undertaken.
2

An adjoining holding yard of at least 25m must be provided for up to four animals.
Ideally if more than two animals are held the holding yard should be divided into two to allow adequate
separation of animals during feeding. EAPA NSW 1986

Diagram 2). Macropod Exhibit Design including shelter sheds. (Picture: Macropod enclosure (Williams, 1999).
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3.3 Spatial Requirements
The minimum spatial requirements of the O.unguifera that are exhibited in the states of
NSW and Western Australia should be in accordance to the Standards of Exhibited
Australian Mammals - EAPA NSW 1986 and Code of Practice for Exhibited Animals in
Western Australia 2003 Department of Local Government and Regional Development (which
is based on General Standards of Exhibiting Animals in NSW) following are the
recommended spatial requirements of the O.unguifera. These requirements are a good
guide line for other states and territories in Australia.
Minimum Enclosure Area: 40m²
Minimum Enclosure Height: 2m
Additional Floor Area for Each Extra Animal: 3.2m x 3.2m

Clause 15. Spatial Requirements (EAPA NSW 1986) Note; See table a1) in Appendix A
1) Australian mammals must be provided with enclosures no smaller than those listed in
Table 1. 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.
2) The minimum enclosure size for a long-term holding enclosure for a species is the same as
the minimum exhibit size for that species.
3) Where an enclosure contains more than one species, the minimum enclosure area is the
sum of the minimum areas that would otherwise be required for each species




An additional 25% of the area listed previous shall be added to the enclosure size for
each extra adult female (EAPA, 1986).
An additional 50% of the area listed previous shall be added to the enclosure size for
each extra adult male (EAPA, 1986).
Where visitors are permitted to go into an enclosure with macropods there shall be
an area, which at least meets the minimum size requirements for holding yards and
which is designated off limits to the visitors so the enclosed macropods may escape
unwanted visitor attention (EAPA, 1986).
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4.4 Position of Enclosures
The O.unguifera wild habitat is of savanna woodland, shrub lands and semi to arid regions
throughout the northern regions of Australia. It is important to provide partially sunlight areas to
allow sunbathing and shaded areas when wanted. An enclosure facing a north easterly position
provides some shelter from rain, access to sunlight in colder months and limits heat in hotter
months.
Being a naturally timid animal which can be susceptible to stress, the position of the enclosure
should be in an area that is away from excessive human traffic, loud noises and vehicle driving paths
and of course not positioned near exhibits housing predators such as dingoes, crocodiles, big cats
which can cause added stress.
Personally I have cared for an adult female O.unguifera and her joey for over 12 months they are
both extremely flighty when vehicles, dogs and heavy footed people and loud children pass by. I
would recommend when hand rearing or rehabilitating O.unguifera keep in mind the position of the
area in which they are housed and whether it is positioned away from thorough fares. I have
installed shade cloth on the fencing of the ‘busy’ sides my home enclosure to give respite from visual
annoyances but still allowing ventilation and some limited vision, reed fencing can also easily be
installed. This has proven to be successful in this case. (A.Engstrom Pers.Comm)

4.5 Weather Protection
The O.unguifera is known to fashion hides out of grass tussocks for security and mainly for
protection against the weather. Chilly mornings they can be found nestled under a shallow
grass scrape curled up in a ball, also in the heat of the day they use these grass scrapes for
shade to cool down. Provision of grass tussocks, spinifex, trees and shrubs in captive
enclosures are a necessity against the elements and encourage natural behaviour.
Alternatives to natural shelter can be A frame hides that also are used for feed out areas,
the hides can be made of wood and have corrugated iron roofs with open front and back
ends, these hides are ideal for shelter in extreme weather such as rain and hail and should be
well drained.

4.6 Temperature Requirements
The O.unguifera may require heating if kept in colder climates with extended periods of
cold, wet and windy weather. Heating pads can be buried in the shed floor, if it is
comprised of sand or sawdust to allow macropods to keep warm in cold -wet weather. The
O.unguifera in time often adjusts to colder weather by growing thicker fur. (S.Jackson 2003)
O.unguifera keeps its body temperature down when in the heat by sitting with its tail
between its legs and licking its tail covering it with saliva, also licking of the pouch, forearms
and scrotum maintains body temperature.
If kept in northern regions such as Western Australia, Northern Territory, far north
Queensland enclosure sprinklers maybe installed in case of extended periods of heat.
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4.7 Substrate
Smaller species of macropods such as the O.unguifera are generally held on substrates of
leaf litter or soil. Examples of suitable substrate;
 Dirt and soil.
 Grasses and clover
 Red natural dirt, pindan dirt is used in the Kimberley region in Western Australia
 Mulch, leaf litter such as bamboo
Substrate should not be rough or course so to eliminate problems of abrasions to the feet or
tail. Concrete may only be used in temporary holding areas not for permanent enclosures.
There shall be sufficient soft substrate/bedding to allow all macropods to create a hip-hole for
comfortable resting (EAPA, 1986).

4.8 Nestboxes and/or Bedding Material
In the wild the O.unguifera usually sleeps/ rests in grass scrapes. The provision of grass
tussocks, spinifex, low shrubs, low shade trees provide adequate bedding material for
enclosures yet supplying both edible and non edible hay and straw can also be used.

4.9 Enclosure Furnishings
Enclosure furnishings such as logs, rocks and red dirt replicate a natural northern Australian
environment for the O.unguifera which presents opportunity for natural behaviour. Native
plants and feeding material such as spinifex, grass tussocks, low shrubs, branches, browse
and shade trees offers enrichment, security and protection. Planting native food sources in
the enclosure will add to aesthetics and enrichment (See diagram 1). Browse will strengthen
teeth and gums and help prevent lumpy jaw (see health problems). Rocks are a must for the
O.unguifera, they enjoy climbing upon rocks and investigating their territory. (A.Engstrom
Pers.Comm.)
Herb cover is a major factor determining sites that constitute suitable habitat. Being a
selective feeder choosing mostly dicotyledonous herb foliage, succulents, fruits and green
grass shoots. - (S.Ingelby & G.Gordon)
Native habitats woodlands and shrub land plant species can include;
 Melaleuca
 Eucalyptus microthea
 Acacia shirleyi
 Macropteranthes keckwickii (S.Ingelby & G.Gordon)
Note: for more species of flora see Appendix B.
‘A’ frame shelters should be positioned facing north and south giving a choice of protection
during winter and summer months, feed should be given in the shelters on trays or troughs
elevated off the ground. Water bowls must be provided under shade close to enclosure
entrance.
Note: O.unguifera has been observed daily drinking decent amounts of water in captivity
in the Kimberley region of Western Australia. A constant supply of fresh drinking water is
recommended. (A.Engstrom Pers.Comm)
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5 General Husbandry
5.1 Hygiene and Cleaning
Enclosures holding O.unguifera (plus other macropods) must be kept at high levels of
cleanliness and hygiene to contribute to factors such as aesthetic appearance, visibility,
security, animal health, pest prevention and providing a healthy, sufficient environment.
Routine cleaning and maintenance regimes must be put in place to ensure the upkeep of
recommended standards. All staff, volunteers or other persons engaged in the husbandry
of O.unguifera should be trained, educated and experienced in appropriate hygiene and
cleaning standards and implement this in a daily, weekly, monthly, annual cleaning and
maintenance regime. (see table 1).
Dispose and remove potential health risks from each animal enclosure as often as is necessary to
minimize vermin infestation and disease hazards, reduce odours and prevent ingestion of potentially
harmful objects. (Code of Practice for Exhibited Animals in Western Australia 2003, CPEA WA)

Disposal and removal of potential health risks from enclosures such as;













animal food wastes (dry pellet dust from food containers)
unwholesome food and water (stagnant water, spoiled food)
dead animals (pests, native pests, exhibited animals)
introduced rubbish (from patrons)
chemicals (cleaning products, baits)
toxins (weeds and harmful plants)
vermin and pests (rats, cockroaches)
all faecal matter
urine and other body fluids
soiled nesting material (straw and hay)
used furnishings (browse)
soiled substrate (mulch, dirt, leaf litter)

When cleaning enclosures, appropriate personal protection equipment (PPE), cleaning
chemicals, equipment and tools should be used such as;
PPE





rubber gloves (handling faeces, chemicals, contaminants)
face masks (when using chemicals or raking fine dirt)
covered boots (at all times)
weather protection (hat, long sleeves, sunscreen, sunglasses. Rain coat, rubber
boots, long pants.
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Equipment and tools







rake, bucket, dust pan and brush (for removal of faecal matter, used substrate, leaf
litter, food stuffs)
scourers/scrubbing brushes (for cleaning water and food containers, allocated for
each separate container)
hose or water bucket (for cleaning out shelters, equipment, changing water
containers)
squidgy mops, brooms (removal of excess water, dirt)
chamois/towels (to dry excess water off furnishings)
pest traps (environmentally friendly traps such as Elliot traps).

Cleaning products and chemicals





hand sanitizers ( aquim© hand gel )
environmentally friendly disinfectants, detergents (for cleaning shelter floors, walls,
cleaning food and water containers) such as Spicesan© (see MSDS in appendix)
bleach, chlorine ( for cleaning concrete floors for new arrivals or quarantine)
pest baits ( for rats, mice, cockroaches)

Note: always keep in mind OHS procedures, company Standard Operating Procedures,
Product/ manufactures guidelines of use and other OHS risks, hazards and issues when
cleaning enclosures.
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Table 1). Suggested cleaning, hygiene regime for an O.unguifera enclosure:

Daily
Clean, refill all water
containers.
Clean, feed out all food
containers.
Rake substrate
Spot rake and check
grassed areas.
Remove and dispose
of all faecal matter, old
food scraps in bin.
Scrub any waste
matter off shelters,
rake all shelters.
Perimeter check for
maintenance issues,
pests, general upkeep.
Water enclosure
plants.

Weekly
Removal and
replacement of old
browse.
Removal and
replacement of old
nesting material.
Removal and
replacement of old
substrate such as leaf
foliage.
Disinfect, wash rinse
thoroughly feeding
containers and water
containers.
Weeding and pest
control.

Monthly

Annually

Removal and
replacement of old
enclosure furnishings
such as logs,
branches.

Replace and remove
pindan dirt beneath
feeding stations and
shelters. Spelling at
intervals

Removal and
replacement of mulch.

.

Bleaching of water
containers and food
containers (rinse
thoroughly)
Animal examination.
Replace old plants.
Move furnishings to
provide added
enrichment.

Health checks.
Pest control against
fleas and ticks.

Pests

Pests can be one of the major contributors to health problems related to the O.unguifera,
keeping a hygienically clean enclosure and using appropriate pest control can help eliminate
pests, even so other measures of control besides hygiene and cleanliness must also be used
to prevent possible infestations.
Possible effects of pests mainly is the carrying and spread of disease/parasites, they may act
as a reservoir for disease/parasites, can cause behavioral disturbance to exhibited animals,
effect breeding patterns, cause damage to enclosure furnishings and fences, but also doing
all this can attract other pests such as snakes when there is an abundance of rodents.
Generally the O.unguifera is exhibited in outdoor enclosures. Outdoor exhibits attract all
sorts of unwanted pests whether they are feral or native, monitoring and control can be
difficult. The most common pests that are found in and around outdoor exhibits are rats,
mice, cockroaches, fleas, ticks, flies, mosquitoes, feral cats, foxes, wild birds, snakes the list
can be never ending, basically anything that is mobile and eats! Obviously food is the main
attraction for these pests whether it is the daily food/water supplied, the housing furniture
such as logs, browse, nesting material or even the O.unguifera itself as a food source for
pests such as mosquitoes, fleas and ticks. Implementing high standards of hygiene such as
using a cleaning, hygiene and maintenance regime and incorporating pest control in the
regime will help stop pests becoming attracted to the enclosures.
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Prevention is often better than the cure. Daily perimeter checks will help to keep on top of
pests entering an enclosure, look out for signs such as holes dug under the fence line, pest
fecal/urine matter, odours and carried food stuffs and gnawing of housing material and the
loss of food in storage areas. Keep all food storage areas clean and containers with tightly
fitted lids. The use of fine wire mesh dug into the ground under the fence line will
contribute to deter rodents, cats, snakes and lizards from entering. Fill in any holes or gaps
as soon as possible with appropriate mesh or fillers. In the case of birds the use of nesting
spikes on fence lines and shelters will also prevent them entering the enclosure and plastic
strips hung at the entrance of feeding sheds will make it difficult for birds to ‘help
themselves’.
Other devices used to deter pests can be tree guards to discourage cats and birds, housing
furniture kept away from fence lines to cease climbing over fences, electric fences to stop
foxes and cats. Predator faeces such as dingo faeces can be used by diluting and pouring
amounts along a perimeter, this will discourage pests such as cats, foxes and other dingoes,
this method can be unorthodox and also difficult to obtain and may cause stress to the
0.unguifera by the means of having a predators scent constantly apparent.
Traps and baits maybe used but under a supervised plan, environmentally friendly
alternatives are always preferred for OHS reasons. Mechanical traps such as Elliot traps,
spring action traps, stick pads and environmentally friendly homemade pesticides can be
used (see example)
Garlic and soap spray
½ bar of soap
1 tsp of garlic
5L warm water
Mix well and stand for 24 hours. Spray as a repellent for to use sucking and chewing insects
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5.2 Record Keeping
Record keeping of a group or individual macropods is essential in any captive situation it
provides detailed information that can be accessed for many reasons. Records that are
maintained and updated daily, weekly, monthly, yearly contribute greatly for the benefit of
conservation, husbandry, breeding, health and welfare of the animals for the future and for
the now.
It is important to have a system of record keeping, which is routinely monitored. Larger
institutions use the systems of ARKS (general information of deaths, births and transfers)
SPARKS (breeding studbooks for species) and MedArks (veterinary information) these
systems have been created by ISIS (International Species Information System) which is a
part of the CBSG (Conservation Breeding Specialist Group) and are at a high level of
efficiency, reliability and standardized, ensuring records can be distributed, accessed and
processed through a web of data to other institutions
Some of the records that should be kept are;












Changes to diet
Births with dame and sire if known
Deaths with post mortem results
Weights and measurements
Behavioural changes or problems
Veterinary examination conducted
Treatments provided
Identification numbers, all individuals should be identifiable
Reproductive behaviour or condition
Movements of individuals between enclosures or institutions
Other notable general observations.

5.3 Methods of Identification
It is important for authorities, researchers, rangers and keepers to identify an animal
correctly, especially in large mob situations. The techniques must have advantages that
attribute to being as effective as they can, ideally multiple identification techniques should
be used for each individual to assist in accuracy, especially in endangered species of
macropods. Some of these techniques are listed below:


Ear tags can be metal or plastic. Coloured ear tags can be used, but many find them
unsightly, if large enough they can be used to provide identification at a distance.
Ear tags are inexpensive, but can accidently be pulled out. The tag is placed on the
inside or frontal edge of the ear, just above the fold



Tattooing usually in the ear or inside hind leg, it is good for in-hand identification,
but does not work well for long distance identifying. They are inexpensive but can
fade in time.
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Ear notching or punching are holes put in a system on the ear, are not
recommended as they mutilate the animal and can become hard to distinguish from
natural wounds and scarring.



Passive Integrated Transponder (PIT) tags are implanted between the scapulae of an
individual. They are a permanent method but care needs to be taken when
implanted. Can be expensive, close range handling involved



Visual Identification such as using size, sex colour and markings. Signs and
photographs for the enclosure. Not a reliable source as keepers change and the
effects of time and age can change appearance.



Radio and Satellite transponders used mainly in research and field programs, theses
are fitted by either implants under the skin or by collars, which transmits data to a
collective source. Good for long range identification. Expensive and can be bulky for
the animal.

Figure 12) A very worried looking Tammar Wallaby ready to relocate
into the Kalbarri National Park, Western Australia. (TFA program, DEC monitored)

5.4 Routine Data Collection
Data collection is necessary for furthering research into many different aspects concerning
the O.unguifera, little has been recorded in the past and future data collection will
determine the success of its existence in both wild and captive situations. Nearly every
aspect of its anatomical, physiological, reproduction and development is important for both
science and captive management.
Research and data collection improves captive animal management, benefits conservation
programs and contributes to the body of scientific knowledge about animals and their
natural habitats. Assessing the effect of factors, such as enclosure design, diet and social
grouping on the animals, helps to develop successful animal management practices.
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Even the most insignificant data must be collected and recorded regarding day to day
routine normality, changes, development and history through reports, diaries, statistics and
charts in the following;










Medical (injuries, treatments, diseases)
Dietary (introduced, supplements, needs)
Behavioural (aggression, depression, excitement)
Reproduction (matings, cycles, courtship)
Births (growth, rearing, weaning)
Deaths (euthanasia, autopsy, age)
Environment and Biodiversity ( weather, stress, population)
Morphometics (weight, height, growth)
Sample collection (faecal, blood, urine etc.)

6 Feeding Requirements
In the north of Australia the O.unguifera inhabits open eucalypt woodlands that have
tussock grass understorey and in the south inhabit shrub savannah and grasslands with
sparse shrubs and trees. O. unguifera shelters during the day in shrubland/ woodland and
then moves to grassland to feed at night until dawn. The O.unguifera is a solitary animal but
can be seen feeding in groups of up to 4.

Figure 13) Eucalypt woodlands with grass tussock understorey.

Figure 14) Group of O.unguifera feeding

6.1 Diet in the Wild
The O.unguifera is a selective feeder choosing mainly dicotyledonous (flowering plant with
two embryonic seed leaves) herb foliage, succulents, fruits and young grass shoots. In the
Kimberley, Western Australia, plants such as the succulent Portulaca pilosa, Merremia
aegyptia (Hairy Mary) vine and the Native Passion Vine is commonly eaten (see Fig 15).
(A.Engstrom Pers Obs).
The main dynamic in choosing feeding sites is determined by herb cover, even though it
does favour the edges of black soil plains (tussock grasslands) grass is only eaten in
significant amounts when herbs are not available. There is little or no seasonal change in the
pattern of diet selection (S.Ingelby and G. Gordon)
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Figure 15) Portulaca pilosa

Figure 16) Native Passion Vine

Figure 17) Hairy Mary Vine

6.2 Captive Diet
In most captive institutions such as zoos and wildlife parks, an overall generalized diet for
wallabies is mainly used on a basis of lucerne hay/chaff, commercial kangaroo cubes/
pasture pellets and grasses, used in addition with native browse and supplements, this diet
can be used for smaller wallabies like the O.unguifera but care needs to be taken that
obesity, resulting in health issues, does not occur, avoid a low fibre and high protein diet.
Being such a selective feeder the O.unguifera seems to prefer native flora of vines and fruits
opposed to harder branches such as eucalyptus, acacia, lukeena. Harder branches should
still be offered for enrichment, variety and to strengthen gums to avoid dental diseases such
as lumpy jaw. They can be fussy eaters, most individuals differ with its tastes so offering
different browse and supplements in addition to a regular daily diet helps broaden their
palate and keep a nutritional balance.
Following are examples of diets used for wallabies in different zoos and wildlife parks
Table 2). Recommended diet for Wallabies and Kangaroos by Stephen Jackson, Australian
Mammals- Biology and Captive management. (used by Healesville Sanctuary)
Ad Lib
Water
Lucerne/grass hay
Pasture/green grass
Daily Diet (per animal)
350g Pasture replacement pellets
60g Maize
1 Carrot piece
1 Browse: Eucalypt/acacia/native mint bush branches every 1-2 days
Supplement none
Other food items that are also utilized include 100g kangaroo cubes
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Table 3). Sydney Wildlife World; Each Bridle Nailtail Wallaby is given: (S.Jackson 2004)
Ad Lib
Water
Eucalyptus browse
Daily Diet (per animal)
200g grass pellets
100g corn
50gm carrots, this can be replaced by sweet potato if no carrot is available but too much sweet
potato is fattening. A small amount of hard vegetables is recommended for the cleaning effect it can
have on the gums and teeth by clearing grass pellets that can become soft and get lodged in the
gums. Also, carrot contains vitamin A which is important for vision and bone growth.
Supplements
5gm parsley or spinach - 10gm Sweet potato - 50gm Carrot - Salt and mineral licks (to replace
minerals they would naturally gain from soil and dirt in the wild

Table 4) Malcolm Douglas Wilderness Wildlife Park, Northern Nailtail Wallaby is given:
Ad Lib
Water
Lucerne hay
Browse such as lukeena, acacia, eucalyptus 1-2 times a week.
Daily Diet (per animal)
250g kangaroo pellets
50g carrot
1 browse of native vines or flowering plants.
50g corn
Supplements
20g bok choy/English spinach/silverbeet, 5g basil/rosemary/mint, 50 g sweet potato, 20g
apple.

The diets in tables 1, 2 and 3 offered by the three different institutions are noticeably alike
in comparison to food product selections and quantities, the only variations would be the
provision of supplements and browse so to reflect a species such as the O.unguifera’s
selective food choices. Replacement of various plants that the O.unguifera eat in the wild
such as native succulents, vines and herbs would be replicated by fruits, vegetables and
herbs that provide similar nutritional value. It is always best to utilize native browse, plants
and fruits as close to the wild diet as possible but depending on location and accessibility
these particular browse can’t always be used and browse such as eucalypt, fern, myrtle,
maleluca and acacia can usually be sourced in many Australian locations so to provide
essential fibre and roughage in the diet.
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6.3 Supplements
Supplements such as apple, corn, carrots, herbs and sweet potato may be offered 2 -3 times
a week. Salt licks maybe used when there is no access to soils or dirt that provides essential
minerals and vitamins such as vitamin E. Personally I have experienced my two hand raised
O.unguifera licking the salt, sweat and dirt off my legs on hotter days and often find them
licking and eating dirt to sustain minerals.
Dry leaf foliage, fresh grass roots and vines such as Hairy Merremia (Merremia aegyptia) are
often readily taken
Wholemeal bread can be given, but sparingly, to assist in conditioning by presenting
medications hidden in the slices.

6.4 Presentation of Food
Fresh, clean water and containers should definitely be constantly provided for the
O.unguifera, even though it is a northern species it does drink a lot of water, by my own
personal observations with caring for one adult female and one juvenile female, I constantly
see them drinking substantial amounts of water, even sneaking a drink straight out of a
garden reticulation pipe sprinkler. Water containers should be placed in shaded areas away
from falling leaves. Pests such as birds can defecate and soil water containers, placing water
containers in shelters equip with barrier plastic or rubber strips can help prevent this from
occurring.
Feeding troughs or trays should be presented off the ground and cleaned every day. Pellet
bins and hoppers can be used. Lucerne hay should be off substrate and fed in mounted or
free standing racks. In enclosures housing larger amounts of O.unguifera feeding bays
should be dispersed in various positions to limit aggression between males whom tend to
grunt and forearm box and rump bite each other during feeding to show dominance. The
females sometimes may fall behind and wait to eat after the males; having various feeding
areas can help stop this behaviour.
Enrichment can be provided with browse such as vines and fruits by scattering over feeding
trays or placing on rocks and logs. Fruit and vegetables should be cut in manageable pieces
especially since the O.unguifera have such small front paws. They are naturally inquisitive
and like to jump upon logs, rocks and can be seen rearing up on the hind legs to reach tall
shrubs and tree leaves. Positioning browse just above head height in secured tubing or
clamps will nurture this behaviour. Providing enrichment every day would be ideal and
changing the positions and variations of browse, fruits, and herbs will stimulate the senses
and imitate feeding behaviour.
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7 Handling and Transport
Occupational Health and Safety
Like all wallabies the O.unguifera can be awkward to capture and handle. Anticipation with
good prior organization and preparation will help make a smooth capture and protect the
animal itself from any injury such as running into obstacles like fences, shrubs or even other
wallabies and also reduce the risk of unnecessary stress and capture myopathy.
Having strong hind legs equip with long nails, kicks and scratches from the O.unguifera can
be a hazard to handlers also the O.unguifera is not shy of giving a decent nip with its
powerful front and bottom incisors. It is suggested that handlers always wear Personal
Protective Equipment (PPE) such as long sleeves, boots, long pants, gloves and antibacterial
hand gel this will protect handlers from possible safety/health risks.
Zoonosis diseases can be transferred to handlers such as
- Tetanus
- Toxoplasmosis
- Trycophyton Dermatomycosis (Ringworm)
- Salmonellosis
Handlers and keepers should maintain regular vaccinations and keep high hygiene in
themselves and husbandry to the animals.

7.1 Timing of Capture and Handling
The O.unguifera is best captured in the coolest times of the day such as the morning and
early hours of the evening; this is beneficial because often wallabies may overheat when
being chased especially for long periods of time. Even though they are more active at these
times of the day capturing them during their resting hours (usually 8am – 4pm) can cause
heat stress particularly in the summer or tropical wet season months. It is always best to
capture or release animals when the establishment is not open for the public or when less
are in the establishment.

7.2 Catching Bags
A small to medium sized bag made out of hessian, cotton or a similar material can be used
for catching bags. The bag should be made of thick material so it restricts light entering
which calms the O.unguifera down and limits struggle. The catching bag should have a wide
mouth so it is easy to place the animal in. Always hold the bag away from obstacles and with
the hind legs away from the handlers body, place the bag off the ground by suspension.
Catch bags can be used for minor transportation, taking care to keep the neck free from
injury.
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7.3 Capture and Restraint Techniques
Any capture and restraint of a macropod such as the O.unguifera should be completed as
quickly and efficiently as possible to limit stress.
Being a small to medium sized wallaby the O.unguifera is easily captured with two or more
people, one person to guide the wallaby along a fence line to a corner with one or two
people waiting to capture either manually by the tail or with capture nets, bags or ideally a
hoop net with a 60 – 70cm opening and 60 – 80cm deep.
Manual capture: pick up by the base of the tail and
holding it away from the body, to prevent injury to
the handler, place the animal into the bag off the
ground, taking care not to injure the neck, twist the
opening of the bag to tie in the wallaby, then
suspend off the ground.
Chemical restraint: As an alternative to hand
catching, smaller wallabies can be darted with an
immobilization drug such as tiletamine/zolazapam,
using a blowpipe or compressed CO² or explosive
power charge (gun license required). – S.Jackson
2004
Figure 18) correct tail capture and suspended capture bag
with wallaby. (Williams 1999)

Personally I have conditioned some of my O.unguifera to take feed out of my hand, using
this trust system for approaching the animal can make manual capture stress free for the
wallaby and for the keeper. I often use this technique to handle the animals for no other
reason but to get them used to being handled. I find the best way to pick them up is to
grasp the very base of the tail then slide my other hand under the chest supporting the
torso and holding away from the body, this seems to keep the animal relatively immobile,
only hold the animal briefly at any time. If this conditioning is started at an early age
eventually the animal will be accustomed to handling. (A.Engstrom. Pers.comm 2012.)

7.4 Weighing and Examination
Being a smaller species of wallaby the O.unguifera can be examined and weighed quite
easily by keeping the animal in the capture bag and using hanging scales to weigh. Pouch
checks, general examinations and medical examinations can be just as simple by also
keeping the animal in the capture bag. It is very important once any macropod is caught
that its eyes are covered and kept covered during the inspection in order to minimize stress
and reduce its attempts to escape.-S.Jackson 2004
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Pouch checks and examinations can be undertaken by one person by leaving O.unguifera in
the catching bag and by laying the animal on its back between your legs when you are
sitting on the ground (Fig19).

Figure19) technique for one person to examine a small wallaby
-S. Jackson 2004

Figure20) restraining technique for macropods.
– S. Jackson 2004

The condition of the pouch can appear and be recorded as follows:
• Dirty, indicating a non pregnant animal with no young.
• Clean, indicating oestrous.
• Glandular, indicating pregnancy.
• Pouch young present.
• An elongated lactating teat for a young at foot; or
• Regressing and producing only a clear fluid when squeezed
Figure 21) technique used for general examination by one person – S.Jackson, 2004

A general examination should include
inspecting the teeth and gums for disease
such as Lumpy jaw, the eyes, ears and
general body condition.

7.5 Release
Wallabies once released are known to take
off straight away hopping erratically. The
area where the O.unguifera is to be released
should be an open clearing, free of possible
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impact hazards such as enclosure furnishings like rocks, logs, shrubs, trees or sheds.
There should be as little people possible involved on release to keep visual and noise stress
at a minimum. The release handlers must retreat slowly towards the fence line toward the
exit as soon as possible.
Release is also best to take place in the cooler parts of the day such as morning or early
evening to reduce heat related stress.

7.6 Transport Requirements
7.6.1 Box Design
The following components must be integrated in to box design when transporting
O.unguifera as specified by the IATA Live Animal Regulations:
Figure22) taken from IATA live Animal Regulations macropod box design.2000

• For transport expeditions of less than 24 hours duration, O.unguifera should, wherever
possible, be transported in suspended bags made of Hessian or similar open-weave
material.
• For transport trips greater than 24 hours duration, the macropods shall be transported in
a container constructed from fibreboard, hardboard, wood/ plywood, or other appropriate
material adhering to the correct design requirements.
• Framework shall be 20mm x 20mm light timber for O.unguifera weighing less than 20kg.
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• Bottom and fixed sides shall be constructed of 6mm plywood, glued using a non-toxic
adhesive and further screwed or nailed. Macropod transport containers shall not have
slatted floors.
• The ceiling shall not be solid. It shall consist of flexible chicken wire mesh or a soft, nondestructible material, padded on the underside with Hessian to protect the animal's head
should the animal become agitated and jump. The roof must have ventilation openings
made over its entire surface.
• The end is to be closed by a sliding door of 6mm plywood which, once in place, shall be
secured by screws at each end so that it cannot be opened unintentionally. Alternatively
the top of the container can be used as the access in which case it must be screwed to the
frame and not nailed and glued.
• O.unguifera transport containers shall not have internal framing.
• The transport container must allow the animal to stand fully erect, to turn around and lie
down comfortably however not to exceed spatial requirements so as the area is deemed too
spacious to cause the animal to potentially injure themselves.
• Dimensions shall not exceed these criteria as no room for exercise is needed
• A transport container for O.unguifera shall not allow the entry of light, with the exception
of through ventilation holes. The ventilation holes shall be 5cm below the internal roof
height and 5cm above absorbent material used on the floor of the container to prevent
spillage. The ventilation holes of 15mm diameter shall be pierced at no greater than 10cm
centres at the top and bottom of each side.
• Ventilation holes must be covered with screening on the inside. Any sharp edges of the
mesh screening must be protected by smooth material.
• Spacing blocks or bars of 2.5cm shall be fixed to the outside of the box on all four sides.
• The container must be correctly labelled. Labels are to be affixed to the container of not
less than 20cm in length and 14cm in width on which is clearly, legibly and indelibly printed
in capital letters the words: "WALLABY", "LIVE ANIMAL", "HANDLE WITH CARE", “THIS WAY
UP", and “KEEP COOL
• Attach to the outside of the container an envelope in which is contained a consignment
note showing the consignor's name, address and telephone number; the consignee's name,
address and telephone number; the date of dispatch; the number of O.unguifera dispatched
and the common name, scientific name of the species enclosed.
• The O.unguifera must be sedated with diazepam (Valium) administered under the
supervision of a registered veterinarian before being enclosed in the transport container.
• During transfer to or from an airport or another institution, a keeper or veterinary surgeon
experienced in the care and treatment of macropods should accompany animals when
transferred by vehicle.
• O.unguifera must not be subjected temperatures greater than 30°C or less than 10°C
during transfer.
• Noise and time from crating to destination must be kept to an absolute minimum.
• Macropods must not be removed from their cages or handled in transit unless it is
considered essential by the keeper or veterinary surgeon
–IATA Standards.2000
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7.6.2 Furnishings
The container floor must be covered with a thin layer of soft material, such as wood
shavings, or wood wool packing, placed over a layer of newspaper.-IATA Standards
Feed and water bowls are also essential furnishings considered necessary to be placed
inside the container during the journey. The roof must be padded with a soft nondestructible material in case the animal becomes agitated and jumps. - IATA Standards.

7.6.3 Water and Food
A soft plastic water container must be provided, raised off the floor and with outside access.
They do not normally require feeding or watering during 24hrs following the time of
dispatch. If feeding is required due to an unforeseen delay, carrots, fruit and water must be
provided. Care must be taken not to overfeed. - IATA Standards

7.6.4 Animals per Box
Under no circumstances may more than one wallaby be contained in one compartment of
the container. However compartmentalized containers are available to transport wallabies
which are divided into two separate partitions. Females with pouch young should not be
transferred unless only recently born and still attached to the teat –IATA Standards.
Most airlines will not accept a female with any known pouch young. If transport is
unavoidable, sealing the pouch with masking tape or stitching it shut temporarily may need
to be considered to avoid young exiting the pouch and being neglected or injured. (A. Miller)
Little or no attention should be paid to these animals since they are extremely nervous, and
disturbances may cause them to become unnecessarily fractious. – IATA Standards.

7.6.5 Timing of Transportation
Due to the potential for overheating, macropods should be transported overnight if on a
long journey, or in the early morning or evening for shorter journeys. – S. Jackson 2004

7.6.6 Release from Box
The same precautions should be used in this situation as when releasing an animal from a
bag. It is often best to open the box, fully remove the door very slowly and exit the
enclosure from behind the box immediately. Macropods shall then not be disturbed for at
least three hours after release into their new enclosure to allow familiarization with their
surroundings and to leave box when the individual feels ready. The box can then be
removed in the next one or two days once the animal has had the chance to adjust and calm
down -S.Jackson, 2004.
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8 Health Requirements
8.1 Daily Health Checks
Daily health checks sometimes can be performed best
without any physical contact. OBSERVATION is one of
the keys to knowing the oddities and normality of the environment, behaviour and health of
animals in your care. Particularly with the O.unguifera being a flighty, timid wallaby
sometimes it is best to observe them without entering the enclosure as so not to disturb
them. A non intrusive observation can help visual health checks giving the opportunity to
see their behaviour in a secure environment this can be easily done when attending your
daily routine of feeding and cleaning.
When approaching the enclosure notice the positioning of the wallabies, and survey the
environment and individuals, for example…
 Social groups; are any being excluded or separating themselves
 Shelter; are they unnecessarily exposed to the elements.
 Feeding stations; are they unusually consuming or not consuming food/water.
 Faecal matter; survey around feeding stations, shelters for runny, discoloured faecal
matter also on the animal itself, check the hind quarters for faecal remains.
 Body language; are they holding themselves up correctly or have a “hang-dog”
mopey, slouched appearance.
 Vocalization; unusual excessive grunting.
 Basic body condition; weight condition at a normal level, coat condition is it shiny
and well groomed.
 Discharges; from the eyes, nose, mouth, ears or cloaca.
 Mobility; is their movement hindered in any way, leg tremors , weakness, muscle
lapse, lame or favouring one leg more than the other.
 Pouches; check for signs of young like bulging pouch, excessive pouch licking,
excretions. Prolapsed pouch.
 General disposition; are they alert, reactive and bright.
 Signs of pain and stress; macropods can make tight fists when in pain, chew/grind
their teeth, vocalize, excessively groom themselves, quiver their heads, out stretched
forepaws.
 Injuries; neck/head should be held upright, cuts, abrasions, bite marks, scratches
open wounds, fractured/broken limbs, bleeding.
 Environment; check for pest invasions, environmental hazards such as flooding,
foreign objects/obstacles.
 Signs of fighting/mating; fur clumps on the ground, males flicking/swaying tails,
males boxing and wrestling.
“Remember that many wild animals have an ability to mask their illnesses (It’s called a
Preservation Reflex – a sick looking animal soon comes to the attention of predators), so an
illness may be well advanced before we see the signs.” (Cheryl Dooley, 2004
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8.2 Detailed Physical Examination

8.2.1 Chemical Restraint
Kangaroos and wallabies up to 15kg –
An adequate environment for capture and well trained staff are vital for safe handling of
smaller macropods to minimise stress and the possibility of capture myopathy.
(S.Unwin2004)
Adult macropods do not require pre-anesthetic fasting; however hand reared animals
should be fasted for at least one hour (Jackson 2003). Sedation is usually undertaken with
Valium® (diazepam) (at a dose rate of 0.5 -2.0mg/kg intramuscularly in the thigh muscle)
with the dose depending on the temperament of the animal. A more rapid effect can be
achieved with an intravenous injection of Valium® at 0.1- 1.0 mg/kg in the coccygeal vein
near the base of the tail or the cephalic or medial saphenous veins. (Jackson 2003).
To gain venous access (tail vein), one operator places weight over the rump and shoulders
on the animal in the capture bag, while the second operator can safely extrude the tail.
(S.Unwin 2004)
Sedation for shipment and change of enclosure
Azaperone, (Stresnil) provides excellent standing sedation in the smaller wallaby species
such as pademelons and quokkas using the standard suid dose ranges of 2-5 mg/kg IM (see
table 2). At these doses, azaperone does not appear to have adverse effects on
thermoregulation, heart rate and cardiac output. Onset of action is in 15 to 20 minutes with
duration up to 8 hours. (S.Unwin 2004)
General Anaesthesia
Remote administration; Zolitel (Tiletimine/ zolazapam) has been the drug of choice in most
macropod species if darting is required, for a number of years. Dose rates are 10-15 mg/kg
for smaller species. (see table 3)Reliable anaesthesia is produced within 5 -10 minutes.
(S.Unwin 2004)
Mask induction; Mask induction can be employed with joeys and smaller species after being
manually captured, using isoflurane or sevoflurane. To access the head for mask
anaesthetic induction, or for physical examination, the animal can easily be rotated within
the capture bag until the head emerges from the opening. (S.Unwin 2004)
During the recovery from anaesthetic, the animal should ideally be placed by itself in a small
dark enclosure (or head covered by a towel) that is free from obstacles, otherwise it can
potentially hop into buildings, trees, rocks, fences and other obstacles that can cause fatal
injuries (S.Jackson 2003)
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Table 5). Marsupial, Monotreme and Australian Ratite Anaesthetic drug dose guide
Note – all doses are in mg/kg
(taken from manuscript European Association of Zoo- and Wildlife Veterinarians (EAZWV) 5th Scientific Meeting, S.Unwin PHYSICAL AND
ANAESTHETIC RESTRAINT OF MACROPODS, KOALAS AND CASSOWARIES – SOME PRACTICAL TIPS.)

Table 6 ) Suggested chemical restraint protocols for use in macropods
(From “Analgesics Suitable for Animals used by Biologists” by the University of Sydney adopted by the Animal Welfare
Committee for the use at Flinders for biologists. (pg7)

SCENARIO

PROTOCOL

COMMENTS

Anaesthesia
(tractable animal)

Bag animal and IV
Tiletamine/zolazepam
1‐3 mg/kg IV or
4‐5 mg/kg IM or
Alfaxalone 1.5‐3 mg/kg IV
or
Mask with Isoflurane in O2

Maintain on Isoflurane
Mask or intubate

Anaesthesia
(intractable animal)

Dart with
Tiletamine/zolazepam
7‐10 mg/kg

Maintain on Isoflurane
Mask or intubate

Quick examination

Diazepam 0.1‐2 mg/kg IM

Transport
(starting with physical restraint))

Diazepam 0.1‐2 mg/kg IM
or Azaperone 2 mg/kg IM and
Fluphenazine 2.5 mg/kg IM
or
Haloperidol decanoate
4‐6 mg/kg IM
or
Zuclopenthixol acetate
4‐6 mg/kg IM

Dose dependent on species and
temperament (may not be
necessary)
Ideally administer long‐acting drugs
24‐48 hours before restraint and
transport Further sedation may be
unnecessary.
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8.2.2 Physical Examination
Stress can be a serious health risk in macropods. Physical changes in the body can be
created by stress such as; reduced wound healing, weight loss from protein breakdown,
poor resistance to disease and lowered immune response. (L.Appelt 2008)
Any physical examination on the O.unguifera should be carried out with the main objective
to minimize stress. Physical examinations most definitely should be undergone if chemical
restraint is made. The examination should take place in a secure location with minimal
noise. Always stop any examination if the O.unguifera looks like it is going into shock or is
showing signs of stress. Examinations should comprise of the following:
General Palpation







Body temperature - indications of excessive temperature can be found in the feel of
the upper limbs and the ears. Normal body temperature is 35-36.5 . Temperature
can be taken through the rectum via the cloaca.
Body condition/ muscle tone - Weighing of small macropods (such as the
O.unguifera) should be completed monthly if possible (S.Jackson 2004). Assess by
muscle palpation in gauging the base of the tail, this is done by a condition score to
six, six being excellent where the bone cannot be felt (see Figure 4). Another
indication of body condition is found by observing the muscle mass between the
hips, the O.unguifera naturally has a very predominate pear shaped rump and should
be well rounded and highly curved (pers.com) if the hips are dished and hollow
looking it has poor body condition.
Ectoparasites- feel for any lumps or abrasions signifying ticks, fleas or flies usually in
the tail region, facial area or the ears.
Dehydration- lift skin and watch elasticity, if the skin puckers and does not
immediately retreats back into position the O.unguifera may be dehydrated.

Respiratory/Pulse rates
Both rates vary with different species of macropods, with the rate decreasing with
increasing body size. It should be taken under anaesthesia as it will increase after being
caught. (S.Jackson 2004)



Respiratory rate; Normally 10-30 breaths per minute
Pulse rate; Normally 60-150 beats per minute.

Head






Check for fur loss, blood, matting, swelling or lumps, abrasions
Ears – clean with no discharge, debris or ectoparasites
Eyes – should be clear & bright, no discharges, nictitating membrane intact, light
response for pupils, normal corneal response.
Nostrils / nose – observe for cracked, bleeding or discharge.
Mouth - watch for mucosa colour, blood, discharge, airway and bad odour.
(L.Appelt 2008)
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Cloaca



should be clean with no; discharge, staining, blood, matting, raw skin and bad odour.
check for faeces around the cloaca.

Pouch




check condition of the pouch (staining can be normal)
length of teat, if it is long usually means there is young, especially if milk may be
expressed.
if there is pouch young, record the sex, stage of development. If detached from the
teat weigh and measure to determine age from growth curves.(S.Jackson 2004)

Males




check for any signs of fighting; bites, scratches and fur loss. (Male O.unguifera can be
aggressive towards each other).(pers.com)
extrude penis and assess
check testes – size, length, width, depth and consistency (firm not squishy)
(S.Jackson 2004), (L.Appelt 2008), (A.Engstrom 2011 pers.com)

Figure 23) Condition score on hand-reared macropods, felt at the base of the tail. 1 poor condition, 6 excellent
condition.

1

2

3

4

5

6

Taken from S.Jackson “Australian Mammals Biology and Captive Management 2004” with modifications.
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8.3 Routine Treatments
Bacteria
-Tetanus
Tetanus can be found commonly in macropods, it is caused by the bacterium Clostridium
tetani entering an anaerobic wound from the soil, and it can be prevented in macropods by:
Beginning vaccination when hand-reared animals start grazing. Injection with the five-in-one
vaccine (2ml) subcutaneously or tetanus toxoid (1ml) intramuscularly, should give two doses
four weeks apart, then annually or opportunistically. Animals less than 5kg should be given
half the dose. (S.Jackson 2004)
Endoparasitic worms
-tapeworm
The hydatid tapeworm, Echinococcus granulosus is known to cause mortality in wild and
captive nail tail wallabies and rock wallabies. Treatment involves the provision of
anthelmintics including Ivermectin 200ug/kg and Cydectin® (moxidectin) (200-500ug/kg)
(orally, topically and by injection), benzimidazoles, Systamex® (oxfendazole) and Panacur®,
(fenbendazole) and levamisole. Care should be taken with benzimidazoles, as there have
been some reports of toxicity in some species. (S.Jackson 2004)
Ectoparasites.
-stickfast flea
Due to its distribution and habitat throughout the northern regions of Western Australia,
Northern Territory and Queensland the O.unguifera is exposed to Ectoparasites such as
ticks, flies and fleas. Generally in the wild healthy O.unguifera can carry large burdens of
ectoparasites but in captivity they are more seriously affected. When housing captive
wallabies in these regions, pest management and treatments need to be established.
In the northern regions of Australia stickfast fleas (Echidnophaga myrmecobii) can be a
terrible threat to animals; domestic, captive, native or feral. Infestations can cause serious
health conditions and death to a wide range of animals and can be carried easily by hosts.
(see known health problems)
In the captive situation; if the animals are kept in an open plan enclosure, regular treatment
of insecticides (registered for stickfast flea control obtained from local veterinarians) to the
enclosure, surrounding areas and substrate will help prevent infestations. These treatments
to the enclosure should be undertaken just before the onset of the “dry season” in the
northern regions of Australia. The dry season is when the stickfast flea begins the breeding
cycle. Treating the wallaby itself with topical spray-on insecticides (only use recommended
products from veterinarians) at the same time as treating the enclosure, will help prevent
infestation. (Malcolm Douglas pers.com 2010) Both of these treatments should be routinely
maintained throughout the dry season, at the Malcolm Douglas Wilderness Wildlife Park
both treatments are maintained every 3 weeks.
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8.4 Known Health Problems
ECTOPARASITES
Cause

Signs

Diagnosis

Treatment

Prevention

Stickfast fleas (Echidnophaga myrmecobii) a parasite which burrows into the
flesh to feed on blood. Transferred species to species via close contact of hosts
or by infestations of the environment and organic substrates. Likely hosts are
northern Australian wildlife, feral and domestic animals.
Clumps of black mass, flea infestations found around the mussel, inside the ears,
brow ridges, base of the neck, between the shoulder blades. Pale oral mucosa.
Alopecia, excoriated skin, lesions, signs of scratching. Balding around the eyes.
Isolation from the group. Lethargy, head bowing, poor mobility. Sudden death.
These parasites consume blood and can
cause anaemia when the host is severely
parasitised. Severe parasitism with stickfast fleas most often accompanies preexisting injury, illness or behavioural
abnormalities that prevent normal
grooming behaviour.
Infestation on a ring tailed possum
Skin scrapings or skin biopsies and microscopic examination showing the
presence of ectoparasites as well as visual detection.
Anaemia
External parasitism – stick-fast fleas
Pulmonary oedema
STICKTopical insecticides approved by veterinarians such as a spray-on insecticide can
be applied directly on the animal. In severe cases euthanasia.
Treat enclosures with a chemical insecticide (registered for stick fast flea
control, obtained from veterinarians) to enclosures, substrates and surrounding
environment.
Vaseline may be applied to areas around the eye, ears and muzzle to prevent
the fleas burrowing. Keep enclosure substrates dry. Routine pest control
measures such as treating enclosures before the breeding cycle/season of the
flea begins in your geographical area will help manage out breaks. When
treating enclosures remove substrate and focus on soils, dirt and sand. Always
treat the housed animals with a topical insecticide at the same time as enclosure
treatments; these can be done weekly, fortnightly or monthly, depending on
severity.
Enclosures and animals should not be in contact with birds such as poultry
which is one of the main hosts for stickfast fleas. Other native, feral , domestic
hosts; dingoes, dogs, cats, cattle, rabbits, goats, marsupials, horses and
sometimes humans.

ENDOPARASITES
Cause

Strongyloides ; nematodes that parasitise the vertebrate gastrointestinal tract,
male and female worms live in the hosts gut and the females lay eggs which
pass out of the host in faeces. Can be passed on via oral consumption of (eggs –
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Signs
Diagnosis

larvae) or by penetration of the hosts skin.
Extreme lethargy, showing no interest in food, dehydration, extreme rapid loss
of weight, sporadic scouring.
 faecal analysis
 faecal floatation
 Microscopical examinations
of the small intestine of
deceased individuals.
Adult Strongyloides live in the
caecum and upper colon of the
O.unguifera.
For faecal sample collection; it is
advised to collect fresh faeces from
the ground or directly from the anus.
An egg and a first stage larva of S. ratti in fresh faeces

Treatment

Treated with Ivomec Liquid for Sheep- Ivermectin 0.8g/l at a dose rate of
0.1ml/kg once, then again 3 days later, then once again 3 days after that (3
doses within 9 days) these three doses will cover the complete cycle of
Strongyloides.

Prevention
High hygiene standards and good husbandry should be kept;
 removal of faecal matter
 feeding trays kept off the ground
 limited access to faeces
 no overcrowding of enclosures
Parasite drenching in the form of Ivemec Pour On or ivemectin.

PROTOZOA
Cause

Toxoplasmosis-(Toxoplasma gondii)
Toxoplasmosis can occur in marsupials, which act as an intermediate host for
the coccidian parasite, Toxoplasma gondii. Transmission is usually via ingestion
of oocysts (eggs) excreted in the faeces of domestic cats.

Signs
Head tilt, loss of muscle control, difficult respiration, sometimes sudden
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death, blindness, lethargy, anorexia , stiffening of limbs,weight loss,
rapid blinking of the eyes, inability to feed or drink , runny nose
some salivating and convulsions

Housing cats and macropods together is asking for trouble

Diagnosis

Treatment

Prevention



Oocysts present in faecal samples – although not always indicative of
disease.
 Direct microscopy examination of wet smears.
 Faecal floatation may also be used to separate oocysts from faecal
debris.
Diagnosis is usually based on clinical signs but this disease is inevitably fatal
and most animals die before an accurate disease identification can be made
A combination of vitamin E / selenium, corticosteroids, diazapam (to reduce
anxiety and produce sedation), sodium bicarbonate and intravenous fluids.
Pyrethamine at the rate of 2.5 mg/kg and Bactrim/Septrim at the rate of
0.5ml/kg.
To prevent contamination it is best to restrict access for cats to enclosures,
wallabies and their food. Practising high levels of hygiene by removing and
replacing substrates, removing faeces, clean areas under food trays and
storing feed in suitable isolated areas which cannot be accessed by cats.

BACTERIA
Cause

Signs

NECROBACILLOSIS or Lumpy Jaw ;( Fusobacterium necrophorum), caused by a
bacterial infection of a wound, usually in the mouth, creating lesions that are
necrotic and eroding. Lumpy Jaw is the single most important health problem
for macropods held on exhibit, which has been recorded in all species in
captivity. Once the bacteria have spread into the gum line they attack the jaw
bones, resulting in the decay of bone and loss of teeth.





Facial swellings along the jaw bone or lips, tongue and neck.
Drooling
Lethargy
Isolation from the group
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Inability to eat
Pursed lips/mouth
Loss of weight
Eventual anorexia due to
inability to eat
Nasal discharge
 Flicking of the tongue
 Laboured breathing
 Dull eyes and coat.
Diagnosis
Treatment

Prevention



Red Kangaroo diagnosed with Lumpy Jaw

Culture collected from the jaw and sent to pathology

 X-rays will confirm lumpy jaw and the advancement of the infection.
Oxytetracycline and Baytril LA. Radical surgical treatment and antibiotic
therapy may be effective in early cases where only the incisors are affected.
Treatment in more severely affected animals where the bones of the jaw are
affected is uniformly unsuccessful in the long term, and these animals should
be euthanized.
 Removing any sharp items from the diet
 Providing browse that will toughen oral linings.
 Providing a clean eating environment
 Remove any animal showing signs of the disease.
 Low stocking rates
 Removal of faecal matter
 Keeping enclosures dry.
 Spell affected enclosures for at least 4 weeks of sunny weather
 Recommended food items; long, dry grass, fibrous bark and pelleted
food.
 Avoid coarse, sharp feeds (such as oaten and Lucerne hay with a high
proportion of stems) as they can cause injury to the mouth, allowing
bacteria access

ENVIRONMENTAL DISEASES
Cause

Signs

Diagnosis
Treatment
Prevention

Shock- Shock result from fear, pain, injury and from immobilization drugs that
depress respiration and induce severe hypotension. (Jackson 2004) Shock is
usually caused by the fall in either blood volume or effective circulating
volume due to an increase in diameter of the blood vessels which results in
decreased blood pressure.
 apathy
 prostration
 rapid respiration
 pale or purple mucous
 cold extremities
 occurs soon after capture
 rapid thread pulse
Increased capillary refill times (greater than 2 seconds). Weak pulse and
decreased blood pressure.
Treated supportively with steroids and fluids
Anticipate, avoid and manage stressful situations.
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Cause

Trauma- Trauma can occur to bones and soft tissue from the macropod
colliding/entangling into objects or obstacles when in the flight response
(fleeing when sensing danger). Trauma can be caused from excessive fighting
or falls or unforeseen accidents.

Signs






Swelling around the face
cuts, scratches,
head shaking,
awkward mobility
bleeding

“Ruben” victim from road trauma-Healsville Sanctuary

Diagnosis
Treatment

Prevention

Cause

Signs

Diagnosis

Treatment

Diagnosis can be made by radiography and palpation under anaesthesia or
heavy sedation (Blyde, 1999).
Dependant on diagnosis. Can include; sedation, isolation from aggressive
wallabies, cooling body temperature. Euthanasia if severe case of trauma
injury is presented.
Use appropriate material for fencing such as chain mesh (acts as a trampoline).
Housing furnishing should be placed mindfully, clear debris such protruding
wire, ropes, sticks and sharp objects. Keep a stress free environment. Separate
aggressive males.
Capture Myopathy/ Myopathy-a muscle disease which is brought on when a
macropod experiences stress, excursion or anxiety from capture by over
excessive chasing prior to capture and struggling. Also can be brought on by
extreme fright, such as storms or predators. Causing skeletal and muscle
degeneration, lactic acid build up, electrolyte imbalance.(Booth 1999)
Stiffness/paralysis of limbs, muscle spasms, neck spasms, twisting of the neck,
laboured breathing, tremors, rapid breathing, dark urine, death.
The disease can occur within 12 hours to one month after capture, but is
usually observed one to two days after capture. (Jackson2004)
Clinical signs associated with muscle damage and the appearance of dark
urine. Very high levels of creatinine phosphokinase in serum eg. 25,000 IU/L.
Myoglobinuria may be present(Blyde 1999)
Treatment is rarely successful, is generally supportive and includes intravenous
sodium bicarbonate to counteract acidosis. Once muscle necrosis has occurred
the prognosis is unfavourable and euthanasia is indicated (Booth 1999).
Diazepam (Valium®) is useful to control anxiety and relaxes the macropod.
Wrapping towels soaked in ice water around the forearms, inner thighs, thorax
and forehead may be useful.(Booth 1994) Vitamin E selenium injection (dose
1ml per 10kg) care must be taken with selenium injection as selenium toxicity
can result if over dosed, fluid therapy to restore electrolyte balance & flush
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kidneys.
Prevention

Captures should be taken in the coolest part of the day either first morning or
late afternoon (> 20°C )
Diazepam (Valium®) intra-muscularly at 0.5-2mg/kg immediately after capture.
(Vogelnest, 1999).
Manage all factors of stress such as predator proof enclosures, reduce noise,
quick and effective captures, population management.

Cause

Hyperthermia- is distress due to an excessive rise in body temperature and
can result from capture undertaken in high ambient temperatures or humidity;
excessive chasing, leaving the animal in direct sunlight, and from water loss in
poorly ventilated vehicles, crates or catchment bags. (
Panting, sweating, rapid pulse, elevated rectal temperature, coma, convulsions
Elevated rectal temperature
Remove from the heat source such as car or sunlight, cool the body down by
placing wet towels over body or by hosing with water, focus on areas such as
forelimbs, under body, inner thighs.
Avoid capture and restraint and transporting animals during the warmest part
of the day

Signs
Diagnosis
Treatment

Prevention

(S.Jackson,2004)

8.5 Quarantine Requirements
The practice of quarantine for macropods is essential to avoid contamination and the spread
of illness/disease within a captive or wild environment. The period of 30 days at a minimum,
yet preferably 60 days, of quarantine for new arrivals, may make certain that the macropod
is cleared from any infectious diseases or virus incubation and is healthy before releasing
into the new environment.
The quarantine period can be used for observation of habits and behaviour, introduction of
new diets, sample collection, sexing and getting it used to its new environmental
surroundings and climate. The quarantine period is also used for testing of internal and
external parasites, and diagnostic tests are to be performed if disease is apparent.
Before the macropod is introduced into the new environment;







Three consecutive faecal tests should be made, all being a week apart; the test
should be negative or acceptable before release.
Serum should be tested for herpes virus, Toxoplasma gondii, and Leptospira sp.
Macropods should be vaccinated with a clostridial vaccine (Websters 5 in 1 Vaccine
for Cattle and Sheep, Cyanamid Websters) twice four weeks apart.
Vaccination with an ovine 54 foot rot vaccine (Footvax, Coopers) may provide
immunity against necrobacillosis.
While in quarantine Vitamin E powder should be added to the diet.
Heavy burdens of coccidia and nematodes should be treated appropriately;
Ivermectin (Ivomec Liquid for Sheep, ivermectin 0.8g/L, Merck Sharpe and Dohme) is
the most appropriate drug for helminth parasites of macropods.
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(M.H.Woodford, 2000)

Handlers should keep minimum contact with quarantined macropods, hygiene cannot be
stressed enough, and wide ranging precautionary measures must be implemented when
working in quarantined areas. Appropriate Personal Protection Equipment (PPE) such as
gloves, masks, overalls, must be worn at all times, zoonosis diseases are more likely to be
acquired from animals in quarantine. Follow all company/institution Standard Operating
Procedures (SOP) and Occupational Health and Safety (OHS) procedures when working in
quarantine.
After quarantine period is over and the macropod has been released into its new
environment thorough monitoring should be made of its progression focusing on behaviour,
adaptability, health checks and any abnormalities. Observation should be over a prolonged
amount of time. Record keeping is a must with any quarantine involvement.
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9 Behaviour
9.1 Activity
O.unguifera is crepuscular becoming active between dusk and dawn, sheltering during the

day in a shallow scrape, under low dense shrubs,
spinifex hummocks and grass tussocks. (S.Ingelby
1989). They inhabit semi arid shrubland, scrubs,
dense thickets and grassy woodlands
(S.Jackson 2003).
The O.unguifera diet consists mainly of herbs, vines
and succulents, the choice of habitat is usually
depicted by availability of these food sources.
Because of their diurnal need for shelter, which
may be unavailable in their feeding habitat,
animals often move twice daily between a feeding
habitat and shelter (Lavery & Tierney in Lavery 1985).

Figure 24). Sheltering in a hip hole

Throughout the Northwest of Western Australia and the northern regions of Northern
Territory there is a high rate of road killed O.unguifera this may come down to the outcome
of them seeking their preferred feeding vegetation and feeding beside roads. “Despite their
remoteness, they benefit from roads as these provide access to favoured ground-layer
herbs” (S.Ingelby, pers.comm.) “These plant species would typically become available after
fires and at run-on areas, circumstances mimicked by the road verge. As a consequence
road killed Northern Nailtail Wallabies are frequently observed on roads such as the Stuart
Highway”.(G.Coulson, M. Eldridge 2010)
With my own personal experience with captive O.unguifera in Broome, Western Australia I
have found that during the hours between 8am – 3pm; individuals will rest beneath their
own preferred grass tussock scrape that has been “moulded” to suit, when the day becomes
hotter they will move under shaded trees or under provided shelters. During the wet
season they will spend more time under provided shelters during these hours. The only time
of movement is to drink water.
I have observed that after the hours of 3pm the O.unguifera become active and show
behaviour of foraging and are more interested in their physical surroundings, they are very
inquisitive and often will be found sniffing and “testing out” any new or foreign matter in
the enclosure, this is a good time to introduce any enrichment into the enclosure.
A normal behaviour for Wallabies and Kangaroo is Merycism ; which is the act when an
individual starts to contort and cough and bring up material from their stomach into their
mouth and then seem to chew and swallow the contents. I have yet to witness a single
Northern Nailtail Wallaby undergo this behaviour.
Another common Wallaby/Kangaroo behaviour is to thump the ground with their hind feet
when alarmed to communicate to others of pending danger, again I am yet to witness a
Northern Nailtail Wallaby show this behaviour.
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9.2 Social Behaviour
O.unguifera are solitary but may form feeding aggregations of animals up to four.(S.Jackson
2003) There are two natural predators to the O.unguifera ; Dingoes and Wedge-tail Eagles
and the introduced European Fox, forming a small group during feeding may help in
deterring a prey situation, once alarmed the O.unguifera will emit low grunting noises,
possibly to alert others in the group, (personally I have not encountered them using the tell
tale macropod “foot thump” to alert others) and then to confuse the predator they rapidly
scatter in a random fashion whilst still grunting.
Oestrous females are usually accompanied by a
single male. They are sexually promiscuous in
both sexes in the wild and aggression between
males occurs only around oestrous females.
(S.Jackson 2003)
Grooming transpires in a mother and offspring
situation, licking and gnawing to the face and
behind the neck. When greeting each other
they will put their noses together and sniff,
slightly shaking their heads.
(Pers.Comm. A.Engstrom 2012)

Figure 25) Feeding aggregation

Social Behaviour with humans
Generally the O.unguifera will hide or flee from humans in both the wild and in captivity.
Personally I have had experience with human social interaction with 2 female O.unguifera;
these animals were not handraised but are kept in a captive situation and were introduced
to humans at early ages, one is 18 months old the other 9 months old, both show amazing
interest and affection towards humans.
They greet any person when entering their enclosure (during non resting hours) by rearing
up on the hind legs and placing the forearms on the person, they lift their heads “nodding”
towards the persons face wanting to sniff, usually they sniff the nose and the eyes which is
usually followed by licking and nibbling on legs, feet and hands as if performing grooming
tasks. But when approaching the same animal during their resting hours between 8am and
3pm the person will be greeted with a very rude grunt and often a bite to the hand!
The eldest of the two was introduced into an enclosure housing other captive O.unguifera,
but soon had to be separated, due to the others showing physically aggressive behaviour
towards her (see Behavioural Problems). The other animals did not accept her and
ostracized her; it is thought that this occurred because of her human imprinting.

51

9.3 Reproductive Behaviour
There has been little research given to the reproduction behaviour of the O.unguifera.
“The copulatory behaviour is fairly uniform amongst the different groups of macropods,
with the male following the female and investigating her cloaca. These behaviours are often
associated with the male attempting to grip the female’s tail as he emits a clicking sound. If
the female is in oestus the male continues to clutch the tail of the female and to follow her.
Mating takes place when the female remains stationary and crouches with the male coming
up behind.” (S.Jackson 2003)

9.4 Bathing
O.unguifera is not known to bathe and do not enjoy being wet. To cool themselves down
they lick their forearms and tail, often found in
the “couch potato” position (sitting on the
rump with legs spread and tail between the
legs).
In my experience with a particular handraised
female she decided to jump into the bath with
me one day, I put this down to the fact that
she was merely curious and not in fact wanting
to go for a plunge, yet once again I found her
in the bath on another occasion when I left it
filling, again I believe this was mere curiosity.

Figure 26) Northern Nailtail stranded after floods,
(notice the danger lurking behind)

I would recommend that any bodies of water kept in an enclosure with the O.unguifera
should be only filled at a level in which the animal may not have the risk at drowning. Due
to their inquisitive nature it is probably best not to provide any ponds or moats at all.
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9.5 Behavioural Problems










Males may become aggressive towards each other when a female is in oestrus or
with new introductions of other males, rump biting, forearm wrestling and grunting
is often shown at these times.
Females with pouch young may jump forcefully on the backs of other non related
joeys.
When encountering other species they can push the animal away with the forearms,
grunt and use the same action as females with pouch young, to jump on the foreign
animals back.
(I personally witnessed a female juvenile repeatedly jumping on the spine of a Dingo
pup as a defense mechanism, I also witnessed this action being done to a Red
Kangaroo joey by the same juvenile female.
They can grunt and bite humans and other Northern
Nailtails if disturbed during rest periods and when
feeding.
They will chew anything that they may encounter
(foreign matter should be collected out of
enclosures)
More tame animals have a tendency to lick shoes
and boots, possibly to retrieve minerals from the
dirt; it is advised not to encourage this behaviour
and to have clean boots when entering enclosures
so not to transfer any diseases.
O.unguifera are very timid and flighty and will
flee away from humans, this behaviour causes
problems with capture and performing health
checks.

Figure 27). One of “Pear’s” bad behaviours is
chewing on anything in reach.

9.6 Signs of Stress
In the North West of Australia aboriginal clans of the Dampier Peninsular refer to the
O.unguifera as the Karrabulu “the left-handed kangaroo” this is because when it is alarmed,
it rockets away with its arms poised out ward in a “hugging” motion with its left arm placed
slightly over the right (see figure 5). It is also named the “organ grinder” because of this
motion and how it looks similar to someone winding up an old fashion organ. This motion is
unique to the O.unguifera.
In the book “Country; a continent, a scientist and a kangaroo” Tim Flannery often refers the
O.unguifera as “the grunter”, grunting repeatedly when stressed is also unique trait of this
animal.

53

Signs of stress





















Will freeze on the spot
Crouch down with the belly flat on the ground
Hide in thickets and shrubs
Run off speedily in erratic directions (often against fence lines)
Emit a huffing sound when highly distressed
Lick forearms, tail and paws, females lick pouches.
Flinching
Head shaking
Teeth grinding
Escape attempts
Have a ‘hang dog” posture with ears flat, lowered neck and head drooped
A refusal to eat or extreme food consumption
Over excessive drinking of water
Obsessive grooming
Allow physical contact with humans when otherwise untamed.
Make tight fists with front paws
Isolate itself from the group
Be found in exposed areas in extreme weather conditions
Diarrhea
General poor health (see chapter 8. Health Conditions)

Figure 28). Arms poised outwards in a “hugging” motion is a sign of alarm and stress
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9.7 Behavioural Enrichment
Enrichment should be given to the O.unguifera during the crepuscular active times of dusk
and dawn when the animal is most alert, active and inquisitive. Basically during the other
parts of the day they are living “zombies” not wanting to move or be disturbed.
Olfactory enrichment
 Rubbing bags of faecal matter of predators such as dingoes through the enclosure
(pers.comm G.Phipps)
 Scent marking of other O.unguifera from neighboring enclosures.
 Rubbing herbs and other pungent vegetation on rocks and logs
Environmental enrichment
 Providing more than the minimum requirement of space for free movement.
 Supplying logs, rocks and tree stumps for climbing and jumping upon
 Substrates of dirt or soil for digging and making rest scrapes
 Leaf foliage for foraging
 Grass tussocks and shrubs for browsing and hiding
 Change enclosure furnishings and set- out often
Toys and play objects
 Hessian sacks suspended in trees for wrestling with
 Rubber balls or even durable plush toys or rolled up towels for wrestling
 Empty crates or wooden boxes to spark curiosity and investigation
 Juveniles often are curious of large bugs and follow them around
Food enrichment
 Scattering of food items such as carrots, kangaroo pellets and herbs will enhance
foraging
 Supply of native browse and bark for chewing and gum/jaw/teeth strengthening
 Placing food trays in different locations every day
 Weekly change supplementary food by adding various herbs, vines and vegetables
 Feeding times can be changed from time to time from either morning or afternoon
 Salt licks can be used for mineral replacements
 Feeding out of hay in different locations or upon rocks and ledges
 Occasional provision of favoured foods such as wholemeal bread, sweet potato or
corn will help in conditioning if needed to administer any medication.
 Frozen blocks of vegetables such as corn and carrot will provide entertainment and
works as a good cooling aid on hotter days.
Mechanical enrichment
 Audio tapes of predators such as Dingoes, Foxes and Eagles maybe played in the
enclosure to stimulate hearing and natural instinct.
 Audio tapes of grunting and alarm vocalizations of other O.unguifera can be played
from time to time to generate a fight or flight natural instinct.
Note: audio devises should be limited in use and played at a low volume so not to
induce high levels of stress.
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9.8 Introductions and Removals
When animals are introduced for the first time, particularly males, they can show some
aggression until they determine their hierarchy. (S.Jackson 2003)
Male O.unguifera will show signs of aggression as noted in 8.5 Behavioural Problems
towards new unrelated males.
When introducing any new animal into an enclosure it is best to release in the cooler times
of the day; early morning or late afternoon. Introductions can initially be made via an
adjoining catchment area to familiarize all animals with each other, eventually once
acceptance is apparent and the animal is relaxed in its new environment it may be released.
It is important to keep stress levels at a low using efficiency and keeping calm and quiet,
obstacles such as logs and rocks should be set out of the way to avoid collisions and injury if
the animal flees erratically. Observation of interactions should be constantly made during
the day of introduction and daily up to a week.
When introducing handraised or human imprinted O.unguifera it is best to do so with
others that have a similar background. A lot of the time handraised O.unguifera will not be
accepted by the other males and females that are not “human friendly”, eventually the
animal will be ostracized and constantly abused by biting and chasing.
Introductions with other handraised animals can be done through a slow introduction
period;
The carer/keeper stays with the animal when it is in the enclosure meeting its new flat
mates, allowing a small amount of time each day for the animal to familiarize itself with the
new surroundings, eventually extending this time daily until the animals seems comfortable
in the new enclosure and confident with the other animals, then a permanent release can
be made.
When animals are taken out and returned later there are generally few problems
(S.Jackson 2003)

Figure 29). “Pebbles” the
Northern Nailtail Wallaby being
introduced to “Bam Bam” the Red
Kangaroo joey.
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9.9 Intraspecific Compatibility
The use of daytime refuges such as nests or squats is associated with solitary animals such
as the O.unguifera and show spacing behaviour where feeding ranges of both sexes overlap
and territorial behaviour is absent. Male home ranges are usually larger than females’
ranges especially with non gregarious females. It is very important not to overstock
enclosures that can lead to greater competition for food, resting sites, resulting in higher
levels of aggression, stress and disease of animals.(S.Jackson 2003). The total numbers of
animals held, and even the sex ratio, also depends on the total area available and in the
case of O.unguifera; the number of hides and shelters.
A suggested sex ratio for captive situations by Croft (1989) for the Agile Wallaby (Macropus
agilis) which is a neighboring species of wallaby to the O.unguifera is 1:4-5

9.10 Interspecific Compatibility
O.unguifera can be housed in captivity with Agile Wallabies (Macropus agilis) because of
their similar feeding behaviour and both share the same distribution and habitat throughout
the North West, Western Australia and northern portion of the Northern Territory and often
are seen together in feeding areas in the wild. (pers.obs)
At the Malcolm Douglas Wilderness Wildlife Park; Red-necked Pademelons (Thylogale
thetis) have been housed with both O.unguifera and Macropus agilis with all species
keeping to themselves, it is suggested that a number of separate feeding stations is
provided to prevent squabbling. (A.Engstrom. Pers.comm)

9.11 Suitability to Captivity
O.unguifera does have a tendency to be flighty and timid with humans particularly if they
have not been handraised or conditioned to human interactions. They can be an elusive
display animal for the public to see, especially when visited during their “rest periods” if
tucked away under a grass tussock hide or a spinifex hammock. Walk- through interaction
exhibits are not ideal for animals that are not “human friendly” and would cause undue
stress to the animals.
Being such an unusual wallaby with its spur like
nail on the end of its tail, selective diet, unique
vocalizations and gait it can be an animal of
interest and public awareness and knowledge
should be encouraged. Handraised or conditioned
O.unguifera are very affectionate and social with
humans, they seek out attention and love
scratches and pats therefore are ideal for display
and walk-through enclosures giving the public the
opportunity to see for themselves how wonderful
and inimitable this species of Nailtail wallaby
actual is.
Figure 30). “Pebbles” fitting in quite well to captive life.
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10 Breeding
“The whole application of modern population genetics to Macropods has been uneven,
with most studies focusing on rare or threatened taxa. Very few widespread or common
species have been examined despite the enormous potential for this approach to reveal
much about the species ecology, reproduction, population biology and evolutionary
history.”
“For living Macropod species, there remain many imbalances in our understanding even of
basic biology. Tropical Macropods remain poorly known: The still wide- spread; Northern
Nailtail Wallaby (Onychogalea unguifera) have been little studied for decades.”
- G.Coulson-M Eldridge-2010
These paragraphs from the book “Macropods-Biology of Kangaroos, Wallabies and Ratkangaroos” give highlight to the torment involved in collecting data/information regarding
the O.unguifera.
Most information is broad and generalized and because of these reasons I shall be using the
cousin of the O.unguifera the Bridled Nailtail Wallaby- (Onychogalea fraenata) for the
sections on which no information is available for the O.unguifera in this subject -10
Breeding, the comparisons are to be used as a GUIDELINE only and will be highlighted as
such when used.
The Bridled Nailtail Wallaby is one of three of the genus of the Nailtail Wallabies in Australia
and is currently listed in the ICUN red list as EN (endangered) and has had a recent recovery
program in Queensland, due to its listing there has been adequate research undergone to
cover some of the basic biology opposed to the O.unguifera which is listed as LC (least
concerned) therefore little to no research information is available, the third in the genus is
the Crescent Nailtail Wallaby (Onychogalea lunata) which unfortunately has been extinct
since the 1950s, hence the reason why I shall be using comparisons with the Bridled Nailtail
Wallaby.

10.1 Mating System
General: Most macropods are polygynous (mating with one or more females). The majority
of macropods will reproduce all year round with several exceptions. The usual male sexual
behaviour starts with him sniffing the cloaca region of the female following and chasing her,
often wrestling from behind in attempts to mount her. Wallabies are known for their
impatience during the mating procedure. Often more than one male will be seen
relentlessly following the female, sometimes causing her to become quite distressed,
especially in warm weather (Williams, 1999). This should be observed carefully in captivity
to ensure the female is safe from injury or undue stress, enclosure obstacles and furnishing
should be assessed when mating is apparent. The female will only be receptive to the males
advances when fully oestrous.
When copulation does take place, the male stands behind her, grasping her around the
waist with his forearms. The length of the mating procedure can vary from five minutes to
twenty. (Williams 1999).
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Mating System; Bridled Nailtail Wallaby: (Guideline to O.unguifera)
The Bridled Nailtail Wallaby (Onychogalea fraenata) is a small and strongly sexually
dimorphic macropod, but is also highly solitary and males do not form dominance
hierarchies that are maintained temporally or spatially. Genetic studies of paternity have
shown that large males are the most reproductively successful and only one-quarter of
males sire offspring at any one time. . – (Dominique P. Sigg and Anne W. Goldizen, 2006)
Large males gained access to females by guarding and following them closely and
threatening other males who attempted to gain access. Smaller males spent less time with
females, suggesting that small males may leave multimale groups in an attempt to locate
unguarded females. Given the solitary nature of this species and the lack of a stable
dominance hierarchy to influence male reproductive success, mate searching and mate
guarding may be important male reproductive tactics in this species.- (Dominique P. Sigg
and Anne W. Goldizen, 2006)

10.2 Ease of Breeding
It is believed that the O.unguifera (Northern Nailtail Wallaby) has managed to survive so
well due to the fact that the centre of their home range lies north of the country populated
by rabbits. The O.unguifera will breed readily in captivity given compatible pairing, suitable
environment conditions and a well managed diet. There is no distinct season of breeding
which aids in reproduction throughout the year.

10.3 Reproductive Condition
10.3.1

Females

Macropods are generally placed in several categories depending on their reproductive
status. For females these include:







Non-parous (females that have never bred)-Pouch small with no skin folds, clean and
dry teats, teats very small.
Parous (females that have bred previously but not presently)-Pouch is small but
distinct, dry and dirty, the 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.
Pregnant: Pouch young present-attached to teat.
Lactating (young absent from the pouch but continuing to suckle): Pouch area large,
skin folds flaccid (limp not firm), hair sparse and stained, skin smooth and dark shade
of pink, teats elongated.
Post lactation with teats expressing only clear liquid and/or regressing.
(S.Jackson, 2003)

Bridled Nailtail Wallaby Guideline; females reach sexual maturity at the age of 4.5-9
months
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10.3.2

Males

The reproductive condition of male O.unguifera is difficult to characterize.
Following is a comparison to the Bridled Nailtail Wallaby (Onychogalea fraenata).
Bridled Nailtail Wallabies reach sexual maturity at 9-14 months.
“Males

over 5800 g were six times more likely to sire an offspring than males below this
weight. This study highlights the importance of considering mating system when choosing
animals for translocation. Translocation programs for polygynous species should release a
greater proportion of females, and only release males of high breeding potential. By
maximizing the reproductive output of released animals, conservation managers will reduce
the costs of translocation and increase the chance of successfully establishing a selfsustaining population.”
– taken from research and translocation results in -The importance of mating system in
translocation programs: reproductive success of released male bridled nailtail wallabies ,
D.P. Sigg , A.W. Goldizen, A.R. Pople-2004
In summary these results would suggest that the larger Bridled Nailtail Wallaby males have a
higher chance of breeding, and to raise the chance of breeding in relation to captive
populations the sex ratio should be based on housing only larger size males with females to
increase the chance of breeding.

10.4 Techniques Used to Control Breeding
A number of techniques have been devised to use in situations where a large number of
O.unguifera are held together. These include:
 Separation of the sexes
 Vasectomy of the dominant male (can also include all independent males)
 Castration of all breeding age males
 Removal of pouch young
 Immunocontraception
 Tubal ligation in females
 Culling
(S.Jackson, 2003)
Combination of techniques may be used to ensure that maximum control of breeding is
reached- e.g. vasectomy of dominant male as well as pulling any young, or non-preferred
sex that may be produced from subordinate males (S.Jackson, 2003)
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10.5 Occurrence of Hybrids
As of date there have been no recorded results of O.unguifera successfully reproducing with
other species.
Care should always be taken when housing different species together, in the occurrence of
hybridization; “generally the offspring are not fully fertile as they usually have deformed
reproductive organs, including empty scrota, small testes, no spermatogonia and small non
everted teats”. - Jackson, 2003

10.6 Timing of Breeding
There is no distinct season of breeding being able to breed throughout the year. Generally
environmental factors such as rainfall, drought, predation and food supply may affect the
timing of breeding in wild Macropods.

10.7 Age at First Breeding and Last Breeding
Little is documented on the first breeding of the O.unguifera. .
Generally Macropods will breed up until death; the average longevity of the O.unguifera
(Northern Nailtail Wallaby) is 5.5 years in captivity.
Bridled Nailtail Wallaby Guideline: males will become sexually mature at 9-14 months,
female 4.5-9 months.

10.8 Ability to Breed Every Year
All macropods have the ability to breed every year. (S.Jackson, 2003)

10.9 Ability to Breed More than Once Per Year
Macropods are not able to fully raise more than one young in a year, however a number of
species are able to mate shortly after birth (post partum oestrus), which results in an
embryo in the state of diapause in which a blastocyst is formed. The neonate is then born
shortly after the joey in the pouch vacates the pouch permanently. These macropods are
able to have three young at
different stages of development:
1) one in a state of embryonic
diapause, 2) one in the pouch
attached to the teat, and 3) one
which has vacated the pouch
permanently and which puts its
head into the pouch to feed.
(S.Jackson, 2003)
The O.unguifera is no exception to
embryonic diapause.
Figure 31) “Pear” adult female with her male offspring “Prickle”
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Bridled Nailtail Wallaby Guideline: mating during pouch life has been recorded when
pouch young were between 78-99 days old. Pouch life ranges from 119-126 days.

10.10 Nesting, Hollow or Other Requirements
O.unguifera will birth in the wild using a comfortable, secluded and sheltered area in the
form of; shrubs, grass tussocks and hip holes. Providing these in a captive situation will aid
in reassuring the mother in birth.

10.11 Breeding Diet
There is no particular diet to be given during breeding, yet it would be advised to slightly
increase the maintenance diet for the reason being that both males and females may have
extra physical exertion from the continuous grappling and chase, also breeding will always
usually occur in the wild where there is an abundance of food and a desirable environment.

10.12 Oestrous Cycle and Gestation Period
Bridled Nailtail Wallaby Guideline; The mean length of the oestrous cycle was determined
to be 36·2 days, while the mean length of a gestation period was 23·6 days. Pouch life
ranged between 119 and 126 days, and the young males and females matured as early as
270 days and 136 days, respectively.- (M.Johnson, 1997)
General; Oestrus can be determined by examining the changes in proportions of partly
cornified epithelial cells in smears taken from the anterior urogenital sinus during the
oestrous cycle. (S.Jackson, 2003)

10.13 Litter Size
As a rule only one young is born at a time yet in 2009, at the Habitat Wildlife Park, Port
Douglas, Queensland, a female O.unguifera raised her second set of twins within two years,
this is a rare occurrence but not uncommon in
Wallabies. Usually in the wild there would be little
chance of one of the twins surviving due to the
extra strain and stress of rearing two joeys at once,
but in this particular captive environment all two
sets of twins were raised successfully. The birth of
two sets of twins to the same mother has proven
that it is likely that a female will continue to
produces twins.
figure 32) Set of twin Northern Nailtail Wallabies
at the Habitat Wildlife Park.
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10.14

Age at Weaning

Bridled Nailtail Wallaby Guidelines; Permanent pouch exit: 119-126 days, Weaning: 190245 days - Jackson, 2004.

10.15 Age of Removal from Parents
The mother O.unguifera will often show signs of intolerance and frustration, sometimes
grappling, biting, pushing down upon with forearms and emitting low grunting noises
towards her young when it is fully weaned, especially when both are feeding within the
same area, this is most possibly the case due to its solitary nature. Eventually both will rest
in separate areas and begin solitary behaviours. (pers comm.) Behaviour conditioning the
weaned juvenile to eat from a different area will reduce this behaviour from the mother or
removal of the young once weaned.

10.16 Growth and Development
The mother gives birth from the cloaca, she licks a saliva trail from the cloaca to the pouch
giving the young an ease of access, the young at this stage has not formed ears or eyes and
is a red/pink colour. It has well developed forearms so it is able to crawl to the pouch also
using developed claws which it later sheds, the mother does not aid in the traveling from
the cloaca to the pouch as the young is extremely fragile. Once the pouch has been reached
it then attaches to a teat.
There are three stages in a joey’s life before it reaches independence:
The first stage; is complete pouch dependence for milk and warmth.
The second stage; thermoregulation due to less dependence on the pouch for warmth at
this stage it is still relying on a stronger milk and is in and out of the pouch.
The third stage; the joey does not depend on as much milk and is eating solid food this is
the major growth stage.

Figure 33) Northern Nailtail Wallaby pouch young development.
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Bridled Nailtail Wallaby Guideline:
Table 7) Development stages of Bridled Nailtail Wallaby young; taken from results found from research
program in conservation reserve Taunton, Qld, undertaken by D.Fisher and W.Goldizen, 2000

Skin Pigment:
Eyes open:
Soft fur on head:
Able to stand:
Fully furred:

90 - 105 days
70- 90 days
100 - 120 days
105 - 115 days
110 -130 days

11 Artificial Rearing
11.1 Housing
As previously stated the O.unguifera has a nervous disposition and joeys are no exception.
When taking a joey into care consideration must be taken to eliminate stress. Stress is the
main cause of death for most pouch young. To prepare an environment that will be suitable
the following must be revised.
Figure 34) Artificial pouch








Secure the area from other animals and children
Make sure area is easy to maintain
Area must be escape proof
Clear the area of any obstacles and hazards
Area must offer shelter from weather and noise
Hygienic and easy to keep - (S.Jackson 2004)

Pouches are vital to the development, warmth and
security of a joey. Artificial pouches can be fashioned to
resemble a real one by using a material that is made of
natural fibres, is soft, easy to clean and the correct size
to give comfort and security and can breathe. A cotton
towel can be sewn to this design. The pouch should be
made so it can be hung upon door knobs, tree branches
hooks or frames. A cotton liner such as a pillow case is recommended, the joey can be
covered completely, stops soiling of the pouch and is an easily transported security blanket
for when the joey feels threatened or scared. It is best to use the liner inside out this stops
the joey digesting or getting caught in any loose threads, fluff or strings. The liner should be
washed daily.
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Various housing stages of an unfurred joey.
1. In the hospital box, 24 hours a day. Your joey may spend a longer time in a hospital
box in winter than in summer.
2. Rugged up in a pouch during daytime and in the hospital box at night.
3. Fulltime in the pouch inside, with lots of vegetation just outside (and some in the
pouch) to start enjoying.
4. Starting to emerge from the pouch. Short periods outside with the carer always
present at first. Gradually extending to all day outside and time alone. Night time
spent inside. Vegetation and water available near pouch at all times.
5. 24 hours outside. Need to leave pouch to feed.
6. No pouch available
7. Release.- (Cheryl Dooley)

11.2 Temperature Requirements
Joeys are unable to regulate their temperature until they are permanently out of the pouch.
When a joey is unfurred the pouch temperature should be 32-36 °C as the joey grows the
temperature can be reduced to 28 – 30 °C. Temperatures can be controlled by the use of
heat pads, hot water bottles taking care not to contact the joeys body and must be
monitored constantly so as not to overheat, it is desirable to use a thermometer placed next
to the joey. It is also important in warmer temperature to use a cooler option of the liner
instead of the thick pouch so not to overheat the joey, temperatures still should be
monitored carefully to ensure the joeys body temperature does not fall.

11.3 Diet and Feeding Routine
When the mother produces milk the components change with the development of the joey.
In late lactation; carbohydrate content decreases and Lipid concentrations increase.
Proteins remain steady with a peak in mid lactation. Artificial milk replacers are needed
when hand raising joeys. There is an ongoing debate amongst carers which milk replacer
product is the best for macropods. There are currently three main milk replacers used in
Australia.
 Di-vetelact
 Biolac
 Wombaroo
Personally I have found the best success for Kangaroos, Wallabies and Wallaroos is the
product Wombaroo which is specifically designed for macropods at different stages of the
development and has a product to suit. Growth charts are provided on the product to
determine feed volume. This product is easily made, easily stored and is relished by joeys.
Sickly or poorly adult macropods can also be given 0.7 for extra fluids.
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Following are the stages for Wombaroo Kangaroo Milk Replacers:
<0.4 = eyes-closed and unfurred joeys
0.4 = eyes open, ears free, unfurred macropods – may have some colouring appearing
0.6 = just furred joeys – ears up – nice fine fur
0.7 = fully furred joeys
Di-Vetelact
This replacement milk is a low lactose formula. This should be fed at approximately 20% of
the joeys body weight. Some institutions also add a tablespoon of High Protein Baby Cereal
per litre for furred joeys. 100ml of cooled to warm temperature boiled water to 1 scoop of
Di-Vetelact.
Biolac
There are three formulations for different stages of development. Use M-100 on all furless
macropods. When dense fur has developed, progress to M-150, which is transition milk.
Then, when the animal produces solid, dark pellet droppings, change to M-200 When
changing between formulas use a ratio of 3:1 for the first week, 2:2 for the second week, 1:3
for the third week and fully onto the next formula the following week. Joeys should be fed
10-15% of their body weight in this formula per day.
Note: Please see Appendix C for product information
Feeding routine
Very young unfurred joeys should be fed every 2-3 hours with a milk replacer heated to
approx 36°C, this should be tested on your wrist. In furred joeys the number of feeds is
reduced to 5 per day and the volume of the milk given is increased. Once the joey has fully
emerged from the pouch daily feeds can drop to 2-3 per day and offered solid foods such as
carrot, apple, sweet potato and grazing pellets. A joey should be offered browse and
grazing material in the pouch such as grass, roots, leaves and twigs this toughens the gums
and teeth and provides great enrichment this is extended to its adult life.

11.4 Specific Requirements
There is an endless list of specific requirements when hand raising joeys. Caring for a joey is
not a job that comes lightly. Only the most dedicated carers should be given the
opportunity to artificially hand raise a joey.




Rest; is crucial, this also familiarizes the joey with new surroundings and smells, a
pouch must be used at all times for bone and muscle development. Do not leave the
joey out of the pouch for long extended periods until it has emerged.
Teats; are foreign to the joey perseverance and patience is needed when getting the
joey adjusted. Teat holes must not be too big so that milk is forced down the throat
to prevent pneumonia and hurling.
Toxins; Avoid wearing perfumes or smoking around joeys. A joey will chew anything
they encounter, do not leave foreign bodies in reach.
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Monitor faeces; the consistency and colour of the faeces reflect the health and
development of the joey. Toileting is necessary after each feed when the joey is
young to replicate the mothers behaviour.
Water; provide water in-between feeds via bottle or lapping on hotter days to
rehydrate and regulate body temperature.
Gut flora; Impact/colostrum can be given via bottle during the first 5 days of care,
probiotics can also be given, especially if diarrhea occurs.
Dry skin; sorbelene cream, paw paw ointment, unscented vitamin E cream or Alpha
keri oil can be applied to unfurred or slightly furred joeys to avoid dry, cracked skin
Pouch entry; joeys must learn to flip into the pouch unaided, this usually comes
naturally.
Exercise; Older joeys should be allowed to get out of the pouch when they want,
younger unfurred joeys will need joint movement and massaging after every feed to
exercise their muscles.

Note: For more detailed information please refer to section 14 Bibliography **
recommendations

11.5 Data Recording
Data recording is crucial. There are too many species of mammals in Australia that do not
have sufficient records kept on them, especially in their growth and development. Regularly
maintained records help give light on unanswered questions for the species as a whole and
give a breakdown of the animals history. Following are guidelines for data recording;

 Date and time when the information is recorded
 Body weight to the nearest 1g if possible
 General activity and demeanour
 Characteristics and frequency of defecation and urination
 Amount (grams) of assorted food types offered
 Food consumption at each feed
 Veterinary examinations and results
 The developmental stages and measurements should also be recorded on a
weekly basis
– (S.Jackson 2004)

11.6 Identification Methods
Visual identification is preferred on young joeys, once the joey is fully furred and weaned
such methods as implants can be used. Other methods suggested can be found in the
section 5.3 of this manual.
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11.7 Hygiene
Hygiene is paramount not only to the joey, environment and equipment but also to the
carer themselves. Hygiene must be practiced at exceptional high levels to maintain health.
Just like humans; infants, pregnant mothers and the aged are susceptible to ill health and
disease good practice of daily hygiene will protect the joey.















Teats, bottles and bottle cleaners must be washed, sanitized and thoroughly dried
after each use.
Old teats and corroding plastics such as bottles should be thrown out
Milk formulas are not to be reheated twice, throw out the unused portion left in the
feeding bottle
Milk formulas are to be kept in cool dry storage in airtight container once opened
Boiled milk should be used for all made up formulas
Milk formulas that have been made up are to be kept refrigerated for no more than
4 days.
Carers hands should be clean and dry before and after feeding and handling the
joey.
If the joey dribbles milk on itself, wipe down with a damp cotton cloth and dry the
area
Toileting the joey after every feed ensures that the pouch and liner stay clean and
gives opportunity to clean the cloaca. Use a damp cotton cloth.
Liners should be washed and thoroughly dried daily
Pouches should be changed regularly
Other animals and domestic animals should not be in contact with the joey, and all
foreign faeces and urine cleaned immediately
If the joey has soiled its self with urine or faeces wash off immediately and dry the
area.
To avoid sucking of foreign objects or liners a sanitized teat that has no hole in the
nozzle can be used as a dummy instead.

11.8 Behavioural Considerations
O.unguifera are very affectionate when handraised it can be very difficult for a carer not to
get attached and “mother” the joey, it is only human nature, but imprinting can be
detrimental to the joey when it reaches adulthood. Complacency to humans, noise, and
other animals can eliminate the natural flight response of the O.unguifera when in danger.
It is recommended that carers limit excess handling and do not allow others to feed the
joey. The loss of the natural flight response unfortunately can lead to vulnerability to
predators.

11.9 Use of Foster Species
It is not documented that the O.unguifera joey can be fostered to a specific foster species. I
personally have used the buddy system with a female O.unguifera and a male Red Kangaroo
(Macropus rufus) joey, as they both got older her tolerance grew thinner. I also tried the
buddy system with a female Antilopine Wallaroo (Macropus antilipinus) both females were
not impressed with each other but as they grew older they had better tolerance of each
other.
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11.10 Weaning
Weaning is never easy for the carer or the joey. To begin the joey should be given native
flora in the pouch to replicate its natural diet and stimulate its olfactory senses, preparing it
for the big wild world. Once the joey is fully furred and is spending more time out of the
pouch the carer should leave it alone to its own devises longer and longer each day. Solid
food should be easily accessed and provided constantly. I personally observed a female
O.unguifera and her female joey at the weaning stage, the mother would clamp shut her
pouch to stop the joey from entering or grunt and swipe the joey away when it tried to feed.
Eventually the mother’s patience wore very thin and nipping, hitting and kicking was
displayed to shoo the joey away for independence. This was observed 4 months after the
joey first emerged its head out of the pouch. Carers do not have to show such brutal
distancing when weaning a joey, just patience and perseverance. The joey will often show
signs such as refusal to take the bottle, sleeping in grass scrapes, lapping and drinking more
water and not responding to physical contact. By this stage bottle feeds can be reduced to 2
or less a day and offered in bowls for lapping, eventually the lapping bowls are to be
stopped, pouch put away in storage and the joey ready for its next stage of life.

11.11 Rehabilitation and Release Procedures
Rehabilitation and release of the O.unguifera (or any other native Australian fauna) should
not be taken lightly; many important dynamics need to be considered. The main objective is
to ensure that the O.unguifera is viable for rehabilitation and will receive appropriate
rehabilitation that will aid in a successful release back into the wild.
RELEASE CONSIDERATIONS FOR WILDLIFE (such as O.unguifera).
• Be no longer in need of medical care.
• Exhibit no signs of active disease.
• Must demonstrate an appropriate level of physical fitness.
• Must possess adequate vision to find/catch food, avoid predators and have
full physical function
• Exhibit locomotive skills necessary for that species to survive. Navigate in a
complex environment.
• Demonstrate an appropriate fight or flight behavioural response.
• Demonstrate proper foraging behaviour (ability to recognise, source and
harvest food).
• Demonstrate normal species behaviour (e.g. not improperly imprinted,
appropriate nest construction, ability to define territory).
• Be of correct age for independent survival. In the case of foster care, must be
positioned within appropriate social group.
• Be of correct weight for that sex, species, age and season.
• Possess pelage, scales, skin or plumage that is adequate for that species to
survive.
• Exhibit waterproof pelage/plumage sufficient for that species.
(Minimum Standards for Wildlife Rehabilitation in Western Australia 2008– Chapter 5 Release
Considerations- pg 17)
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WHERE TO RELEASE
Rehabilitated O.unguifera must be released where it originated from, where it is typically
found in the wild and within its own home range. The appropriate release site minimizes
the spread of disease, parasites among wild populations and gives a higher success rate of
survival. The selected release site should be a safe haven for the O.unguifera away from
predators such as dingoes, foxes, feral dogs or humans, it should not be over populated and
provide a natural diet of flora. Contact your local Government Environmental Department
for release sites they may recommend.
WHEN TO RELEASE
Being crepuscular the O.unguifera should be released at times of the day when conditions
are kinder such the afternoon giving it ample time to find grass scrapes and tussock
hammocks to shelter during the night for shelter for the next day. Release should be
undertaken when there is no fire danger/cyclone danger/storm danger or no extreme
temperatures are predicted. Sites should have no drought and have a wealth of native diets
available: such as black soil tussock grasses, open woodlands, shrublands and open
woodlands.
SOFT AND HARD RELEASE CONSIDERATIONS
In general, young animals gain best from “soft” release, adults from “hard” release.
Mammals
• Hand-reared marsupials are better suited to a soft release program.
• Hand-reared marsupials being released into DEC monitoring transects, (that is,
an established predator-proof environment with ongoing scientific monitoring),
may have a hard release if determined appropriate by DEC staff.
• Adult mammals that have been in captivity for a short period of time due to
injury or illness and are being returned to the original encounter site are suited
to a hard release.
• Adult mammals that have been in care for an extended period must be
assessed to determine that the animal has all the necessary skills to cope with a
hard release i.e. has the ability to re-establish territory.
(Minimum Standards for Wildlife Rehabilitation in Western Australia 2008– Chapter 5 Release
Considerations- pg 17)

The different state governments in Australia have legislations that must be followed when
rehabilitating/releasing Australian Wildlife. These legislations can be used as a guideline
when considering rehabilitation and release. In Western Australia the Minimum Standards
for Wildlife Rehabilitation 2008 covers these considerations and can be used as a reference.
http://www.dec.wa.gov.au/content/view/3576/341/
Wildlife care/rehabilitation associations and groups throughout Australia strive to educate
carers and the public and preserve wildlife, contact your local Wildlife care/rehabilitation
group for advice or further information. The web group “Australian Fauna Care” is the home
to Australia’s most comprehensive listing of wildlife care groups and resources throughout
Australia http://www.fauna.org.au/faunasearch.htm
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15 Glossary
Ad lib: Without restriction
Arid: dry or parched land, without water
Castration: to remove testes
Crepuscular: Most active during dusk and dawn.
Browser: To feed on leaves and twigs of shrubs (i.e. not grasses).
Cloaca: A single opening containing the termination of the digestive tract, urinary tract and
reproductive tract.
Dehydration: An excessive loss of water from the body. It can be confirmed by pinching the
skin and letting it go. If it does not fall back in a few seconds the animal may be severely
dehydrated.
Diarrhea: An intestinal disorder characterized by morbid frequency and fluidity of faecal
evacuations.
Embryo: Living animal in early stage of development before emergence from an egg.
Embryonic Diapause: During diapause a viable embryo is carried in the uterus for long
periods (many months) until conditions for pregnancy and birth improve.
Forelimb: The front or upper limb
Gait: A particular manner of posture and movement.
Gestation Period: The duration of pregnancy.
Grazer: A term used for animal that predominately feed on grasses.
Hindlimb: Rear leg or limb
Hybrid: An offspring of parents of different strains, variations, species or subspecies.
Intermediate browser-grazer;
Interspecific: Between species.
Intraspecific: Within species.
Lactation: The process of producing milk.
Palpate: To examine by touch and pressure.
Nematodes: Any of several worms of the parasitic forms such as the hookworm and
pinworm. Also called roundworm.
Neonate: Newborn
Oocysts: Female germ cells in the mature stage (of internal parasites).
Oestrous: State of sexual receptivity in a female.
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Oestrous Cycle: Cycle of regularity with which non-pregnant females come into oestrous
Quarantine: Restrictions placed on entering or leaving premises where a case of
communicable disease exists or is suspected.
Sexual Dimorphism: To be able to distinguish sex and subspecies from afar. Also when there
is difference in body size between the two sexes.
Solitary: Individuals that avoid the company of others.
Strongyloides: A genus (the type of the family Strongyloididae) of nematode worms having
both free-living males and females and parthenogenetic females parasitic in the intestine of
various vertebrates.
Subspecies: A measurably different interbreeding population within a species, usually
geographically separate from other population
Substrate: The surface on which an organism lives or moves.
Thermoregulation: Being able to regulate the body temperature.
Weaning: The act of separating the young from the dam that it has been suckling, or
receiving a milk diet provided by the dam or from artificial sources.

16 Appendixes
Appendix A - Tables
Table a1) Minimum enclosure sizes required for up to two animals of each genus of Australian
mammals. Taken from: Clause 15 Spatial Requirements, Standards of Exhibiting Australian
Mammals EAPA NSW 1986.
Genus

Common
Name

Macropods
Hypsiprymnodon
Aepyprymnus
Bettongia
Potorous
Dendrolagus
Dorcopsis
Lagorchestes
Lagostrophus
3

Macropus – small
4
Macropus – medium
5
Macropus – large
Onychogalea
Peradorcas
Petrogale
Setonix
Thylogale
Wallabia

Musky Ratkangaroo
Rufous
Bettong
Bettong
Potoroo
Tree
Kangaroo
Forest
Wallabies
Harewallaby
Banded
Hare
Wallaby
Wallaby
Wallaby
Kangaroo
Nailtail
Wallaby
Rockwallaby
Rockwallaby
Quokka
Pademelon
Swamp
Wallaby

Head-Body
Length
1
(cm)

Total
Length
(cm)

Minimum
Enclosure
2
Area (m )

Minimum
Enclosure
Height (cm)

Additional
Floor Area
for Each
Extra
Animal (m)

27

43

15.00

200

2.25 x 2.25

39

77

15.00

200

2.25 x 2.25

40
41
75

74
74
155

15.00
15.00
40.00

200
200
200

2.25 x 2.25
2.25 x 2.25
3.20 x 3.20

70

40

60.00

200

4.50 x 4.50

47

96

20.00

200

3.20 x 3.20

45

85

20.00

200

3.20 x 3.20

70
90
120
70

125
170
220
133

30.00
60.00
250.00
40.00

200
200
200
200

3.20 x 3.20
4.50 x 4.50
5.50 x 5.50
3.20 x 3.20

32

65

40.00

200

3.20 x 3.20

64

126

40.00

200

3.20 x 3.20

54
60
84

84
108
170

30.00
40.00
60.00

200
200
200

3.20 x 3.20
3.20 x 3.20
4.50 x 4.50
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Table a2) Molar progression age in years for species of Macropods, Taken from; Australian
Mammals, Biology and Captive Management, Stephen Jackson, 2004,

Table a3) Molar eruption in mean age in months for species of Macropods, Taken from;
Australian Mammals, Biology and Captive Management, Stephen Jackson, 2004.
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Appendix B
Recommended Western Australian native flora to be used as exhibit
furnishings and food consumption for the Onychogalea unguifera.

Selection 1) Acacia eriopoda
Botanical name: Acacia eriopoda
Common name: Broome Pindan Wattle
Shrub or tree 2-6m high

Figure 1) The Acacia eriopoda is an ideal native
species to use in an exhibit for the O.unguifera or
any other northern species of macropod. The tree
provides excellent shade, has an aesthetically
pleasing “typically Australian” yellow flower and
provides browse and bark for food source.

Selection 2) Acacia tumida
Botanical name: Acacia tumida
Common name: Wongai - Spear Wattle
Shrub or tree 2-7m high

Figure2) Acacia tumida is a smaller manageable
native tree shrub, its leaves are commonly used by
aboriginal people for making damper, an interest point
for educational purposes for the exhibit.

Selection 3) Acacia monticola
Botanical name: Acacia monticola
Common name: Pindan minniritchie
Shrub or tree 5-10m high, 5- 10m spread

Figure 3) Acacia monticola has very hard, strong wood
making it highly resistant to termites, one less pest an
exhibit need! It is found in Acacia shrubland and in rocky
out crops, where NNW frequent.
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Selection 4) Adansonia gregorii
Botanical name: Adansonia gregorii
Common name: Boab
Tree 5-15m high

Figure 4) Adansonia gregorii is an iconic tree for the
Kimberley region, in larger exhibits this tree would be
extremely aesthetically pleasing and a great educational
subject.

Selection 5) Grevillea wickhamii
Botanical name: Grevillea monticola
Common name: Holly grevillea
Shrub or tree 2-5m high, 4m spread

Figure 5) Grevillea wickhamii has a brilliant red flower
that blooms during the Kimberley dry season, making it an
attractive sight in the exhibit during the peak tourist season.

Selection 6) Grevillea refracta
Botanical name: Grevillea refracta
Common name: Silver leaf grevillea
Shrub or tree 2-5m high, 4m spread

Figure 6) Grevillea refracta is found in spinifex
plains through the Kimberley region, making it
compatible with other grasses and spinifex planned for
the NNW exhibit.
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Selection 7) Triodia pungens
Botanical name: Triodia pungens
Common name: Soft spinifex
Tussock forming grass 0.3-2.3m high

Figure 7) Triodia pungens is a hardy plant
surviving in both extreme dry weather and wet, easy
maintenance and suitable to the landscape of the
exhibit.

Selection 8) Megathyrus maximus
Botanical name: Megathyrus maximus
Common name: Guinea Grass
Tussock forming grass 1.8 – 3m high

Figure8) Guinea grass can be often found in tussocks in
close region to Soft Spinifex. NNW are known to use this
grass for hip holes.

Selection 9) Corymbia zygophylla
Botanical name: Corymbia zygophylla
Common name: Broome Bloodwood
Straggly tree 1-8m high

Figure 9) This Eucalypt is found throughout Broome
and the Kimberley. It would provided excellent shade and
the leaf foliage maybe used as a substrate.

Selection 10) Ficus opposita
Botanical name: Ficus opposita
Common name: Sandpaper fig
Shrub or tree 1 -3m,

Figure 10). A local shrub which has many uses by the
“Bardi” indigenous people, such as the leaves used to
sharpen spear and boomerangs, used as a tobacco,
drawing interest and education to local flora.
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Toxic species of weed for the Northern Nailtail Wallaby
(Onychogalea unguifera)

Jatropha gossypiifolia
Botanical name: Jatropha gossypiifolia
Common name: Belly ache bush
Shrub tree 1 – 3m high

The Bellyache bush is a scattered weed of grazed woodland, common in various parts of the
Kimberley, Queensland and Northern Territory. This plant is a Declared Plant (noxious weed)
in Western Australia, which means that it has been declared under the Agriculture and
Related Resources Protection Act 1976 and classified as a class 2 pest plant in Queensland,
Land Protection (Pest and Stock Route Management) Act 2002.

The fruits of the plant are poisonous to humans and animals, given the NNW wild diet of
vines, herbs, succulents and fruits this weed would not be suitable for an exhibit being too
close to the preferred diet. The toxic substance is a toxalbumin which, when eaten, leads to
symptoms of gastroenteritis and the eventual death of some animals. It is a vastly invasive
plant and will replace desirable plants, also giving it an excellent reason NOT to include in an
exhibit for the NNW.

Note: Please seek medical advice immediately if toxicity occurs in either
animal or human.
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Appendix C - Product sources.
Wombaroo Milk Formula: Wombaroo Milk formulas,
teats, bottles
PO Box 151, Glen Osmond, SA 5064
Phone/Fax: (08) 8391 1713
www.wombaroo.com.au

Biolac Milk Formula: Biolac milk, instructions and teats;
PO Box 93 Bonnyrigg, NSW 2177 Phone: (02) 9823 9874
www.biolac.com.au

Di-Vetelact: Low lactose animal supplement, product information.
Sharpe Laboratories Pty Ltd
12 Hope Street, ERMINGTON NSW 2115
Telephone: +61 2 9858 5622
Facsimile: +61 2 9858 5957
http://www.sharpelabs.com.au/
Kangaroo Cubes, supplementary feed for grazing/browsing large Marsupials
Specialty Feeds
3150 Great Eastern Highway,
Glen Forrest, WA 6071
ph 08 9298 8111 or fax 08 9298 8700 3150
http://www.specialtyfeeds.com/
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KANGAROO CUBES – DIET – from SPECIALTY FEEDS
Calculated Nutritional Parameters
Protein 17.00%
Total Fat 3.80%
Crude Fibre 12.00%
Neutral Detergent Fibre 29.00%
Acid Detergent Fibre 15.00%
Metabolizable Energy 11 MJ / Kg
Calcium 1.00%
Phosphorous 0.80%

Ingredients
A least cost formula ration using the following
ingredients:
Wheat, Barley, Lupins, Soya meal, Canola meal,
Lucerne, Vegetable oil, Molasses, Skim milk,
Calcium carbonate, magnesium oxide, Salt,
Sodium bicarbonate, Dicalcium phosphate,
Sulphur, and a Vitamin and trace mineral.

Diet Form and Features
• 8 mm diameter pellets.
• 20 Kg woven polyethylene bags

Added Vitamins
Vitamin A (Retinol) 16 000 IU/Kg
Vitamin D (Cholecalciferol) 3 200 IU/Kg
Vitamin E (a Tocopherol acetate) 27 mg/Kg
Vitamin B1 (Thiamine) 0.25 mg/Kg

Added Trace Minerals
Magnesium 65 mg/Kg
Iron 100 mg/Kg
Copper 34 mg/Kg
Iodine 2.4 mg/Kg
Manganese 120 mg/Kg
Cobalt 2.5 mg/Kg
Zinc 100 mg/Kg
Selenium 0.2 mg/Kg
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Appendix D – Material Safety Data Sheet

12 MATERIAL SAFETY DATA SHEET
1. IDENTIFICATION OF THE MATERIAL AND THE SUPPLIER

Product Name:

SPICESAN

Recommended use:

General Purpose Disinfectant

Supplier:
ABN:
Street Address:

Challenge Chemicals Australia
68 059 129 568
6 Butcher Street
KWINANA
PERTH W.A. 6167

Telephone:
Facsimile:

(08) 9419 5577
(08) 9419 4958

Emergency Telephone number:

(08) 9419 5577 (7.00am to 4.30pm)
0418 923 266

2. HAZARDS IDENTIFICATION

Non Hazardous according to criteria of NOHSC.

3. COMPOSITION/INFORMATION ON INGREDIENTS
Appearance: Clear blue thin liquid with spice fragrance.
CHEMICAL ENTITY

CAS NO.

PROPORTION
(% weight per weight)
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Alkyl Benzyl Ammonium
Chloride

139-07-1

Other ingredients determined
to be non-hazardous.

1-10

Balance

All the constituents of this materials are listed on the Australian Inventory of Chemical
Substances (AICS).

12.5 MATERIAL SAFETY DATA SHEET
Hazard Classification: Non Dangerous Goods, Non Hazardous
Class: Not applicable
Subclass: Not applicable
Poisons Schedule: Not scheduled
4. FIRST AID MEASURES
Poison Information Centres in each State capital city can provide additional assistance for
scheduled poisons. Ring 13 11 26.
Ingestion: Immediately rinse mouth with water. Give water to drink. Do NOT induce
vomiting. If vomiting occurs, place victim’s face downwards, head lower than hips to prevent
vomit entering lungs. Seek immediate medical assistance.
Eye Contact: Immediately irrigate with copious quantities of water for at least 15 minutes.
Eyelids to be held open. Seek medical assistance if irritation persists.
Skin Contact: Wash contaminated skin with plenty of water. Remove contaminated clothing
and wash before re-use.
Inhalation: Remove victim from exposure – avoid becoming a casualty. Remove
contaminated clothing and loosen remaining clothing. Allow patient to assume most
comfortable position and keep warm. Keep at rest until fully recovered. For all but the most
minor symptoms arrange for patient to be seen by a doctor as soon as possible, either on site
or at the nearest hospital.
Notes to physician: Treat symptomatically.
5. FIRE-FIGHTING MEASURES
Specific Hazards: Toxic oxides of nitrogen and carbon may be evolved.
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Fire fighting further advice: Not combustible. Fire fighters to wear self-contained breathing
apparatus if risk of exposure to vapour or products of combustion.
Suitable extinguishing media: Water fog (or if unavailable fine water spray), foam, dry
agent (carbon dioxide, dry chemical powder).

6. ACCIDENTAL RELEASE MEASURES
Slippery when spilt. Wear protective equipment to prevent skin and eye contamination.
Contain using sand and soil – prevent runoff into drains and waterways. Use absorbent (soil
or sand, inert material, vermiculite). Collect and seal in properly labeled containers for
disposal.
7. HANDLING AND STORAGE
Storage: Store in cool area away from foodstuffs.
Handling: Always wash hands after handling prior to eating, drinking, smoking or going to
the toilet.

12.6 MATERIAL SAFETY DATA SHEET
8. EXPOSURE CONTROLS / PERSONAL PROTECTION
National occupational exposure limits.
No value assigned for this specific material by the National Occupational Health and Safety
Commission (Worksafe Australia)
Engineering Measures: No specific requirements.
Personal Protection Equipment: - wear rubber/pvc gloves
- eye protection
- protective clothing
9. PHYSICAL AND CHEMICAL PROPERTIES
Form / Colour / Odour: Clear blue thin liquid with spice fragrance.
Specific Gravity: 1.01
Rel Vapour Density: Not determined
Vapour Pressure: Not determined
Flash Point: Not applicable
Flammability Limits: Not applicable
Autoignition Temp (C): Not applicable
% Volatile by Volume: 92
Solubility in Water: Yes

Melting Point (C): Not applicable
Boiling Point (C): Not determined
Decomp. Point (C): Not determined
Sublimation Point: Not determined
pH: Not determined
Viscosity: Not determined
Evaporation Rate: Not determined
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10. STABILITY AND REACTIVITY
Stability: Stable under normal conditions.
Compatibility: Incompatible with strong oxidizing agents.
11. TOXICOLOGICAL INFORMATION
Main Symptoms: No adverse health effects expected if the product is handled in accordance
with this Safety Data Sheet and the product label. Symptoms that may arise if the product is
mishandled are:

12.6.1.1
12.6.1.2

Acute

Ingestion: Swallowing may result in nausea, vomiting, diarrhoea and abdominal pain.
Eye Contact: An eye irritant.
Skin Contact: Contact with skin may result in irritation. Repeated or prolonged skin contact
may lead to irritant contact dermatitis.
Inhalation: Inhalation of mists may result in respiratory irritation.

12.6.1.3

Chronic

Long Term Effects: No data available but likely to cause dermatitis with prolonged skin
contact.

12.6.2

Toxicity Data: No data available for SPICESAN.

MATERIAL SAFETY DATA SHEET
12. ECOLOGICAL INFORMATION
Do not dump large quantities into biological treatment ponds. Laboratory data indicated that if
quaternary ammonium compounds are discharged steadily at less than 15 mg/litre, it may be
expected that these salts can be degraded in sewerage treatment plants by acclimatized organisms.

Avoid contaminating waterways.

13. DISPOSAL CONSIDERATIONS
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Suitable for disposal at approved land waste site.

14. TRANSPORT INFORMATION
Classified as Non Dangerous Goods for the purpose of transport by road or rail.
15. REGULATORY INFORMATION
Non Hazardous according to criteria of Worksafe Australia.

Poisons Schedule (AUST) Toxic Substance (NZ): Not scheduled.
16. OTHER INFORMATION
Literary Reference: 1. M.S.D.S – Quatramine NC50 – APS – May 2002
This MSDS summarises at the date of issue or best knowledge of the health and safety hazard
information of the product, and in particular how to safely handle and use the product in the
workplace. Since Challenge Chemicals Australia and its subsidiaries cannot anticipate or
control the conditions under which the product may be used, each user must, prior to usage,
review this MSDS in the context of how the user intends to handle and use the product in the
workplace.
If clarification or further information is needed to ensure that an appropriate assessment can
be made, the user should contact this company.
Our responsibility for product as sold is subject to our standard terms and conditions, a copy
of which is sent to our customers and is also available upon request.
END OF M.S.D.S
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