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Hand-rearing macropod marsupials  - Dr Debra Bourne, Wildlife Information Network 
(www.wildlifeinformation.org / dbourne@wildlifeinformation.org) 
There are several good sources of information (see references below) on hand-rearing marsupials, 
mostly, not surprisingly, coming from Australia. The Australian information tends to give most 
information about the large kangaroos, as these are the most commonly found orphans, while in the 
UK the most common species kept, and therefore the commonest species orphaned, is Bennett's 
wallaby Macropus rufogriseus rufogriseus.  
 
AGE DETERMINATION 
The biggest factor affecting how easy it is to hand-rear a joey is generally its age; one of the first 
things to do when finding an orphaned joey is to estimate its age in terms of how far it has got through 
the normal pouch life for the species. Graphs and charts are available for several macropod marsupial 
species showing the normal lengths of the hind foot and tail at different ages of joeys (e.g. McCraken, 
2001; Woods, 1999). Weight should not be used as the indicator of age although graphs of normal 
weights against age are available and may be used to check whether a joey is underweight for its age. 
 
While total time in pouch varies between species the development of the joey is always proportional 
to the total pouch life. The crucial points from the point of view of hand-rearing are 40% and 60% of 
the way through pouch life: a joey which is pink and hairless, with eyes shut and ears still plastered 
back on its head is less than 40% of full pouch life and will be difficult to hand-rear; one which is 
fully haired, with open eyes and upright ears, is more than 60% of the way through pouch life and 
should generally be easier. If it is only very lightly haired then it is somewhere between 40% and 60% 
of the way through pouch life. Indications of later developmental stages are as follows: 60-65% of 
pouch life, eyes open, thin hair covering, starting to put head out of pouch; 75-80%, starts to leave 
pouch for brief periods; 90-95%, longer periods out of pouch; 100% - permanently out of pouch; 
weaning at 150-170% of pouch life (McCraken, 2001). 
 

 Hairless joeys are very difficult to raise. They have no ability to thermoregulate and are 
immune deficient. Such joeys should be kept in a highly regulated environment (35-37ºC and 
preferably 70% humidity) and removed from it as little as possible. Feeding and cleaning 
should be carried out with the joey inside the heat-and humidity- controlled area. A 
thermometer should be kept close to the joey so that changes in temperature are noted and 
corrected rapidly.  

 
 Lightly haired joeys before the point of normal first pouch emergence still have only minimal 

ability to thermoregulate and have underdeveloped immunity. They should be kept in a 
controlled environment as for hairless joeys and again a thermometer should be next to the 
joey to monitor the temperature.  

 
 Fully haired joeys which would normally be emerging from the pouch for short times have a 

greatly increased ability to thermoregulate. However they will still need to be maintained in a 
warm room or with a warmed pouch until they reach the stage of final pouch vacation, when 
they would normally no longer return to the pouch. 

 
POUCH 
This should be soft, clean and warm. Natural materials (cotton and wool) are preferred. A pouch may 
be made from e.g. a small backpack, hung up. If it has a drawstring opening it is possible to set the 
opening to allow the joey to poke its head out but not get out. Whatever is used to line the pouch, 
such as old sweatshirts, should be changed regularly, making sure they are clean and dry. A 
design is available for a pouch hung on a coat hanger, made from woollen blanket material and with a 
lining pouch of cotton flannelette, used at Melbourne Zoo (see McCraken, 2001). It is important that 
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there are no seam edges on the inside of the pouch as the joey may catch its toenails or teeth on these, 
or suck at them and ingest loose threads which may then block or damage the guts. Seams must be on 
the outside of the pouch or concealed. The pouch should be hung up just touching the floor. The 
pouch should be available to the joey until after it is fully weaned. 
 
HEAT  
Joeys less than about 75 to 85% of the way through pouch life will require constant warmth at 35-
37ºC. Hairless joeys in particular have virtually no ability to thermoregulate and will easily become 
chilled; they will also easily overheat. Hot water bottles, if used to provide warmth, must be well 
wrapped to avoid burning the joey and must be changed frequently; even then the temperature will 
tend to fluctuate, slowly reducing from when the bottle is put in until it is changed, then increasing 
abruptly. This should be avoided if possible, particularly for hairless joeys. It is better to place the 
pouch in a warm place at the right temperature, whether this is a small room kept very warm, or 
preferably an incubator (an infant humicrib, with humidity set to 70% is ideal) or a heat box. Designs 
are available for home-made heat boxes using red or blue coloured light bulbs as the heat source (e.g. 
see McCraken, 2001). These must be designed so that the occupant cannot get too close to the heat 
and get burned. Such a box should preferably be designed with a thermostatic control to turn the bulb 
on and off as required to maintain the set temperature and should have a minimum-maximum 
thermometer on the inside wall so that any temperature fluctuations can be monitored. Ideally there 
should be a robust thermometer in the pouch to allow the temperature to be checked frequently. 
 
SKIN CARE 
Hairless joeys can easily get dried and chafed skin. Various protective barrier creams can be used 
lightly on the skin to protect it. Vaseline is one substance which has been used. Barrier creams used 
for the prevention of nappy rash in human babies, containing dimethicone, may be more appropriate. 
The cream should be applied over the whole skin surface as a thin film after each feed, with particular 
care for the ears, tail and the elbows and hocks. If properly cared for the skin should stay soft and 
smooth with a silky sheen. As hair grows the frequency of cream applications can be reduced and then 
application made only to the hairless areas of the ears, feet and hands. If infected cracks develop in the 
skin then an antibiotic cream will be required, but prevention is preferable. 
 
TOILETING 
Normally the joey's mother would lick around the cloaca to stimulate defecation and urination. 
Stimulation of this area is required after every feed, using a piece of cotton wool or soft paper 
towelling. A joey with a full bladder may be reluctant to feed, so stimulation may be required before 
feeding also and should be done soon after the joey has been found initially, if the time since 
abandonment/death of the mother is not known. Usually urine is passed then the pasty faeces. 
 
FEEDING  
Milk: Macropod milk changes remarkably during lactation. Total energy increases as do protein and 
fat concentrations. Carbohydrates (oligosacharrides) reach a peak of 10% at about 0.6 of the way 
through pouch life then decrease to 2%. No available milk substitute matches macropod milk in its fat, 
protein, amino acid, carbohydrate and mineral composition. However experience suggests that 
maintaining a standard consistency of milk and a high standard of hygiene is more important than an 
exact match in composition (Booth, 2002). 
 
A wide variety of milks and milk substitutes have been used successfully to hand-rear joeys. To 
minimise the risk of nutritional diarrhoea a low-lactose milk should be used (Booth, 2002). In 
Australia proprietary milk formulae for macropods are available (e.g. Wombaroo and Divectalac). In 
the UK milks which have been used successfully include Lactolite (this is available from some health 
food stores and supermarkets and has been pre-treated with lactase enzyme to break the lactose into 
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glucose and galactose sugars; it is available in UHT cartons and a carton can be kept refrigerated and 
used for five days after opening). If making up a formula from powder it is very important to keep 
the milk concentration constant. Do not guess: use a measuring scoop or weigh the powder on an 
accurate scale, and measure the water properly also (e.g. using a syringe). 
 
When using relatively low-fat milk replacer such as Divectalac of Lactolite the fat content can be 
increased by gradually adding an additional source of lipid (fat) from about half-way through 
lactation (Messer & Walker, 1992) [N.B. lactation is about 150% of pouch life, so this means from 
about 75% of the way through pouch life]; canola (oilseed rape) oil at 2.0 ml oil per 100ml milk 
gradually increasing to 5.0ml per 100ml milk has been suggested as an appropriate oil (Messer & 
Walker, 1992, Booth, 2001). It has also been suggested that an additional source of easily-digested 
protein could be added from the same time (Messer & Walker, 1992). 
 
Bottle and teat: Macropod teats are long and thin. A good artificial substitute is the Catac small teat 
designed for cats: Standard Feeder Teat ST1 for FFB1 Standard Foster Feeding Bottle. The teats are 
rarely sold separately in the shops but are available direct from Catac as a pack of three. These teats 
also fit onto a standard syringe, which can be useful for precise control during feeding. If you are 
unfamiliar with a syringe then PRACTICE pressing the plunger very slowly so milk comes out a drop 
at a time, before trying to feed the joey. Remember that if the joey takes some time to get going while 
feeding then the milk in the syringe or bottle will get cold, which will discourage feeding and may 
cause diarrhoea, so keep it in e.g. a bowl of warm water to keep it at the right temperature and re-
warm as necessary (don't warm in a microwave - you are using small amounts so warming in water is 
easy, and prevents overheating or hot-spots which could burn the joey). The teats come without a 
hole, so this must be made in the end - not too large or milk will flow too fast, not too small or the 
joey will get tired sucking. Teats specifically designed for macropods are available from Australia and 
can be ordered by post [address details given below]. 
 
Frequency: For the youngest joeys feeding is required day and night every 2-3 hours. Later this can 
be reduced to every 3-4 hours for furred joeys, with a break of six hours overnight for older joeys, and 
decreasing to only one or two feeds a day by the time of weaning. 
 
First Feed: This should not be given until the joey has been warmed (so is able to suckle properly) 
and has been toileted. Using rehydration fluids (see below) initially reduces risks from aspiration of 
milk while the joey is learning to suckle. As with milk the fluids should be fed warmed to near body 
temperature. Once the joey is feeding properly, and is less likely to inhale fluid, milk can be added 
gradually over several feeds to reach full strength on the third or fourth day. It is important to increase 
the volume of milk given gradually to reduce the risk of nutritional diarrhoea developing. 
 
Method: Preferably keep in the pouch, particularly for younger joeys. Covering the eyes with one 
hand will reduce distractions. Joeys will generally do best if they have a single carer throughout the 
period of rearing. Changing or alternating carers is more likely to result in diarrhoea. 
 
Volume: 8-15% of body weight daily is suitable if the Wombaroo milks are being used (McCracken, 
2001) but 10-20% is recommended if using Divetelac (Booth, 2001). 10-20% of body weight per day 
is probably required using non-ideal milk replacers with relatively low protein and fat levels (i.e. the 
milks and milk replacers available in the UK). The volume may need to be reduced to no more than 
10% if diarrhoea develops. N.B. It is important to note that the relatively large total volume required 
for the more dilute milks means that more frequent feeds must be given to avoid overloading the 
stomach at each feed. This is important to reduce the risk of diarrhoea developing. 
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Hygiene: The immune system of a joey is underdeveloped (see below) so there is a risk of bacterial 
and fungal infections. Utensils used for feeding must be kept clean and should be sterilised as for a 
human baby, e.g. using Milton, then rinsed thoroughly. Spilt milk should be cleaned off the joey after 
every feed (sponge off with warm damp cotton wool or similar if necessary). 
 
REHYDRATION FLUIDS 
Suitable rehydration fluids for the first feeds and in the case of diarrhoea include Lectade (available 
from your vet), or human products such as Rehydrat or Dioralyte (available from chemists) which are 
fruit-flavoured. A basic rehydration solution can be made by dissolving a teaspoon full of salt and a 
tablespoon of sugar in one litre of boiled and cooled water.  
 
TREATMENT OF DIARRHOEA 
It is now recommended that milk feeding should NOT be stopped for a joey with diarrhoea but 
rehydration fluids should be given in between feeds in order to offset the extra fluid loss. It must be 
remembered that rehydration fluids do not provide proper nutrition for the joey. It may be necessary 
to reduce the amount of milk being fed to about 10% of body weight per day until the diarrhoea is 
under control then try increasing it again gradually. 
 
IMMUNE SYSTEM  
Normally the joey would continue to absorb maternal antibodies from the milk until about the time of 
first pouch exit. The orphan will have lost practically all maternal antibodies by 4-6 weeks after 
leaving its mother but its own immune system will not be fully developed. Strict hygiene is essential, 
particularly for feeding and feed preparation equipment.  
 
WEIGHT AND GROWTH RATE  
Joeys should be weighed when first found and regularly thereafter, preferably at the same time each 
day e.g. first thing in the morning. It is common for joeys to lose 10% of body weight in the first week 
after being orphaned but they should then gain weight and show skeletal growth. Skeletal growth can 
be measured by measuring the length of the hind feet and the tail, as indicated above.  
 
WEANING 
Start to make solid foods available and offer them specifically at each feed from about 60% of the 
time through pouch life. Weaning foods include fresh grass with roots and soil attached, chopped 
apple and carrot, soft hay, browse and pellets. Access should be given to adult faecal pellets free of 
parasite eggs/oocysts to provide the normal gut flora. Water should be made available also once the 
joey is no longer spending all its time in the pouch. As the joey's solid food intake increases the milk 
offered can be gradually reduced. It is extremely important to closely monitor the body weight during 
the weaning period to make sure that the intake of solid food is adequate and the joey is still putting 
on weight. Vitamin E should be made available - e.g. in crushed grains (not oats) or as a powder 
supplement on preferred food items. A sod of earth with attached grass can be made available to the 
joey and once the joey is spending short periods out of the pouch, if the weather is good and a suitable 
safe grassed area is available, it can be given short times out on the grass.  
 
It should be remembered that normally a joey is not weaned until well after the time it permanently 
leaves the pouch. The time for which the joey suckles after it has left the pouch may be 50 to 70% of 
the time it spent in the pouch. 
 
Once a joey is old enough to be leaving the pouch for longer periods then, first during the daytime, 
later at night also, it should be left in a small indoor run, with its pouch. A joey should not be deprived 
of the pouch too soon. The pouch should be made available until the joey reaches at least the normal 
age of permanent pouch vacation, and possibly a little longer.  
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PRODUCTS 
Biolac milk replacer: Perfect Pets Inc., 23180 Sherwood Road, Belleville, MI 48111-9306, USA; 
Tel: 1-734-461-1362; Fax: 1-734-461-2858; e-mail: GSCHROCK1@aol.com. 
Catac bottles and teats: Catac Products Ltd., 1 Newnham Street, Bedford, England, MK40 3JR; Tel: 
01234 360116; Fax: 01234 346406; email: catacproducts@aol.com; Website: www.catac.co.uk. Note: 
Catac products are stocked by many pet stores. Packs of three teats are available from Catac but are 
rarely offered for sale separate from the bottle in shops.  
Divectalac milk replacer: Sharpe Laboratories Pty Ltd., Hope St., Ermington, NSW, Australia 2115 
Lactolite lactose-reduced UHT milk: www.lactolite.co.uk (“LACTOLITE milk can be found in the 
UHT section of the following major retailers: ASDA, Tesco, Morrisons, Nisa, Safeway and CRTG.”) 
Marsupial feeding teats: Smith (Geoff & Christine), PO Box 93, Bonnyrigg, NSW, Australia 2177. 
Wombaroo Milk Replacers: Wombaroo Food Products, PO Box 151, Glen Osmond, SA, Australia 
5064 
 
Note: Contact Dr Debra Bourne (E-mail: dbourne@wildlifeinformation.org, Mobile: 07702 892995) 
if you require further references, for example on marsupial milks and milk replacers, immunology of 
marsupial young, diseases of joeys, and older references on hand-rearing. 
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