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1

Introduction

The Little penguin (Eudyptula minor) is the smallest species of penguin (Reilly, 1995),
standing at approximately 40cm tall and weighing around 1kg (Stahel and Gales, 1991).
They are commonly referred to as Blue penguins due to their slate-blue coloured top
feathers. Little penguins are found along the southern coasts of Australia including
Tasmania, as well as New Zealand.
Other common names: Blue penguin, Fairy penguin.

1.1 Nomenclature
Class:
Order:
Family:
Genus:
Species:

2

Aves
Sphenisciformes
Spheniscidae
Eudyptula
E. minor novaehollandiae

Natural History

2.1 Weights and Measurements
Some average measurements of adult birds are provided below:
Location
Mean Body Mass
Tasmania
1105 + 110
Victoria
1207
South Australia
1106 + 148
New South Wales
1117
(Bowan Island)
New South Wales
1188 + 195
(Lion Island)
Western Australia
1390 + 193
Western Australia
1403 + 207
Source:Walraven, 1991.

Lengths
Flipper
Tail
Bill
Bill (depth)
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N
3195
564
8
48
242

reference
Hodgson, A. 1975
Montague, T. 1982
Baudinette et al, 1986
Fortescue
(unpublished)
Present study

51
366

Montague, D.1982
Klomp, N.I. 1987.

Males
120.4mm

Females
117.3mm

29.2mm
37.7mm
14.0mm

29.6mm
36.5mm
13.4mm

Page 4 of 38

Life Sciences, Research & Conservation
Marine Mammal Division
Husbandry Manual - Little penguin (Eudyptula minor novaehollandiae)

Bill (width)
Body length

13.1mm
40.0mm

12.2mm
40.0mm

2.2 Sexual Dimorphism
Male and female Little penguins have very similar features. However, males are about
10% heavier than females and have slight beak variations. The male’s beak is thicker and
has an overhanging tip on the upper beak-maxillary, females do not have such a
pronounced tip (Stahel and Gales, 1991), see Figure 1.

Figure 1
Beak profiles and measurements of adult male and female little penguins.
Source: Stahel and Gales, Little Penguin, 1987.

Distinguishing males and females by their beaks is only possible in mature birds. Fledging
penguins have smaller beaks than adults and sex cannot be established until they reach
breeding age (Stahel and Gales, 1991).
DNA sexing is also possible which requires a blood sample.. The Australian Museum,
Sydney, Australia, currently provides this service to Taronga Zoo.
Checking birds after the eggs are laid can also determine sex as the females cloaca
remains distended and swollen for a few days.
Surgical sexing has proven to be difficult as the penguin’s dark/opaque air sacs obscure
the laparoscopic view of the gonads..

2.3 Moult
Feathers are naturally subject to wear and need to be replaced regularly by the process of
moult. During the moult, penguins are bound to the land for a 2-3 week period (Stahel &
Gales, 1987) while they replace their old feathers. Prior to the moult, after chicks have
fledged, the penguins go through an intensive feeding period where they sometimes reach
twice their normal weight. The energy for the replacement of the feathers while they are
fasting is provided by the fat stores that they acquire during this feeding frenzy.
Approved Version: 1.0 Sept 2005
Revised Version:
2.0 May 2012

Page 5 of 38

Life Sciences, Research & Conservation
Marine Mammal Division
Husbandry Manual - Little penguin (Eudyptula minor novaehollandiae)

Birds usually moult February to March (Stahel & Gales 1987), although some birds may
start their moult earlier or even later. Before the moult, feathers are faded and have a
brownish hue (Stahel & Gales 1987).

2.4 Behaviour
Little penguins are the most nocturnal of all penguins (Stahel & Gales 1987), returning to
their colony after dark and going back out to sea to forage at dawn.
The Little penguin can dive to a maximum daily dive depth of about 10 – 30 metres
although a small percentage of dives have been recorded to depths as great as 60 metres.
The dive duration lasts about 10-15 seconds. The average speed of the Little penguin
underwater is 3kms/hour. They are usually found feeding within 10 kilometres of their
colony (Stahel & Gales, 1987).
Journeys of more than 1000km from the birth area have been recorded. Little penguins in
Victoria travel up to 700 km from the burrow and stay within 20 km of the coast. On day
trips they remain within 15 km of the burrow and 9 km of the coast (Reilly, 1994).
Little penguins usually nest in burrows. A collection of Little penguin burrows is called a
colony and is found near the sea. They are loosely colonial in that their nests are much
less densely spaced than those of more gregarious penguin species.
Between June and August male penguins return to either renovate old burrows or dig new
ones. Nests are usually 2m apart and average between 43cm long and have an entrance
hole of 14cm high and 22cm wide (Gales 1987). Males and females share the
responsibility of construction of the burrow, but males generally do most of the work
(Marchant & Higgins 1990).
Noisy male courting displays greet arriving females. Although only one mate is chosen,
this will usually not be their only partner for life. Eggs can be laid as early as June in
Tasmania (Dunlop et al. 1988) and around August to February on Phillip Island. Two eggs
are laid in a clutch, and on rare occasions, three or four eggs are laid in the same clutch
(Marchant & Higgins, 1990). Double brooding is likely to be dependent on food availability
(Stahel & Gales 1987). Eggs are ovoid smooth textured and white in colour.
The incubation period is on average 36 days but can vary between 33 to 37 days (Stahel &
Gales, 1987).

2.5 Distribution
Little penguins in Australia range as far north as Freemantle in Western Australia, and Port
Stephens in N.S.W. (see Figure 2). They are common around the coast of Victoria,
Tasmania and South Australia. Some scientists believe that there are five subspecies of
Eudyptula minor occurring in New Zealand. Although they are called by different names,
these birds are still members of the same genus and species as the Little penguin in
Australia.

Approved Version: 1.0 Sept 2005
Revised Version:
2.0 May 2012

Page 6 of 38

Life Sciences, Research & Conservation
Marine Mammal Division
Husbandry Manual - Little penguin (Eudyptula minor novaehollandiae)

Figure 2
From: Stahel and Gales, Little Penguin, 1987.

2.6 Habitat
Little penguins are found in temperate seas. They feed mainly in inshore waters around
the mainland coast or breeding islands (Kinsky, 1978). They breed on the coastal
mainland and islands off Australia and New Zealand.
Colonies are found near the sea and breeding burrows are usually found around tussock
grasses and other shrubs that provide protection for the penguins. Burrows are not often
found in barren sand dunes that lack the stabilizing effect of plant roots.

2.7 Wild Diet and Feeding Behaviour in the Wild
The Little penguins’ diet consists mainly of small, mid-water shoaling fish and cephalopods
under 12cm. They are also known to eat many different species. Prey is swallowed whole
and generally caught in shallow short dives, between 10-30 metres and occasionally
extending to 60 metres.. Breeding birds make short foraging trips of 12 to 18 hours.
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2.8

Longevity

In the wild, little penguins live on average for 6.5 years (Stahel & Gales, 1987). There is a
record of a penguin banded in 1960 that was found alive and still breeding 21 years later
and it is estimated that six per cent of penguins survive until age 21. At Taronga Zoo,
Little penguins live on average 8-10 years with a maximum age of approximately 14-15
years.

3

Housing Requirements

3.1 Current Exhibit Design
The penguin exhibit is made up of a large deep pool that runs into a long narrow pool.
There are four land areas available, consisting of mock rock, sand substrate and native
plants. Care should be taken with mock rock or any hard surfaces as penguins can develop
bumble foot from standing for long periods of time on hard surfaces. Areas of mock rock
that the penguins use a lot are covered with rubber matting to help prevent this from
occurring. There is a large underwater viewing window, an overhead viewing window, as
well as windows along the narrow pool section (see diagram 1). The exhibit can be split
into two areas if needed. The breeding area is only open to the penguins during the
breeding season. There is a crèche which is used to house new penguins, sick penguins
and penguin chicks before introducing to the colony.
Specifications
Exhibit:
Volume:
Pool surface:
Pool depth:

490 m2
150,000 litres
120 m2
0.2 – 4.0 metres

3.2 Water body
Salt water is pumped from the harbour. The pool operates on mechanical filtration with
ozone sterilisation and protein skimmers. The system also allows for chemical dosing of
chlorine and lanthanum chloride to alter phosphate levels. In addition to this, algae build
up is manually removed by contracted divers once per week.
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Yellow:
Grey:
Green:

Soft beach sand
Mock rock
Heavily vegetated/Natural

Diagram 1: Little penguin exhibit layout

3.3 Spatial Requirements
The Exhibited Animals Protection Act (EAPA) states that Little penguins should have
shelter from the elements and access to fresh food and water
CITES guidelines: 1.3 m2 land surface area per small penguin and a water
surface area of 10 m2 per 12 small penguins.
Canadian Animal Life Protection Act 1981: This act states that there should
be 60 m2 of land surface area per 12 small penguins.

3.4 Holding Area Design
The penguin holding area is a 4 metre x 4 metre structure called the crèche (see Photo 1).
It consists of 3 internal areas which can be used to separate birds when necessary. It is
used to house penguin chicks learning to hand feed prior to fledging; newly acquired birds
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being taught to hand feed; and/or sick birds. The crèche walls are wooden with hard metal
mesh sections along the top and bottom of each wall. This is important as it provides
necessary ventilation for the penguins. The mesh used is “ gauge mesh…… with fly screen
installed over this metal mesh to prevent birds getting their beaks caught in the mesh..

Photo 1: The inside of the penguin crèche

3.5 Weather Protection
The penguin enclosure is open with shelter provided in the form of two communal burrows
in the non-breeding season and breeding burrows in the breeding season.
Penguins in the crèche need shelter (a burrow) to feel secure and ventilation so they do
not overheat.

3.6 Substrate
The substrate used in the exhibit is washed beach sand and mock rock.

3.7 Enclosure Furnishings
The exhibit is liberally planted with native grasses, shrubs and trees. There are logs and
large rocks scattered around the enclosure.
There is a large wooden communal burrow off display which is used for shelter throughout
the non-breeding months (see Photo 2).
Specifications
Dimensions: 1.5m length x 1m wide x 0.5m high.
Entrance holes: 11.5cm wide x 10cm high.
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Photo 2: The communal penguin burrow

In addition to this, there is a more natural looking burrow at the other side of the exhibit
made from mock rock to blend in with the rest of the exhibit as it is on display (see photo
3).
Dimensions: 1.6m length x 0.8m wide x 0.5m high

Photo 3: The mock rock penguin burrow

During the breeding season, breeding boxes are added to the breeding area (see photo 4).
In addition to the natural leaf litter found in the exhibit, Tea Tree clippings are placed
around the breeding area for the penguins to collect to build their nests.
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Photo 4: Part of the little penguin breeding area with a burrow installed

4

Handling and Transport

4.1 Timing of Capture, Handling and Transport
It is best to capture and handle Little penguins in cool weather so they do not overheat.
Little penguins should be handled prior to being fed as they can regurgitate food when
stressed. Penguins must not be fed prior to being transported somewhere.

4.2 Catching Bags
Immediately after catching the bird, place it in a weigh bag (or covered pet pack). This is a
large calico bag approximately 40cm long by 30cm wide. This helps to calm the bird down
a little. Ensure the weight of the bird is supported with both hands.
DO NOT leave bird in the bag for extended periods of time as it can overheat. The bird can
be weighed and scanned in the bag then let go.

4.3 Capture and Restraint Techniques
When approaching penguins try to get down as low as possible to minimise stress. DO
NOT make sudden movements. Slow, calm and deliberate actions are best. Capture the
birds as quickly and expertly as possible and avoid chasing the birds (Walraven,1992).
DO NOT wear gloves when handling penguins as it is difficult to feel the amount of
pressure placed on the birds. It is possible to damage musclescause internal bleeding or
even prevent the penguin from breathing if held too tightly
DO NOT comfort birds by petting or stroking (Walraven, 1992).
If the penguin is being restrained for veterinary purposes it is preferable to cover their
eyes while inspecting other parts of the body to reduce stress.
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When capturing the penguin place one hand over the back of the neck, be firm but gentle.
Once you have a good grip place the other hand under the penguin’s abdominal area
lifting the bird. DO NOT lift the bird by the neck as this can damage the muscles or bones
in the bird’s neck.

4.4

Release

When releasing penguins into the exhibit, it is best to do so at the beginning of the day so
that the bird can be monitored throughout the day. Ensure that penguins can exit water
bodies and that they are not being harassed by other penguins.

4.5 Transport Requirements
Box Design
Please see page 203 of the IATA book.

The little penguin transport box is a double compartment crate with a wooden frame and
wooden bottom third. It has very fine mesh panels on the upper 2/3 of the crate and a
fine mesh top. Cover mesh areas with weighted shade cloth to reduce stress whilst being
transported.
Specifications
Dimensions:

external: 50cm long x 50cm wide x 50cm height (this includes
all protruding parts)
Weight: 8kg (empty crate)

NOTE: the external height must never exceed 85cm (limit of domestic airlines)
Protruding objects:

side wooden bar located on outside of both side panels used
for spacer bars and handles

Ventilation panels:

2/3 each of the sides and crate roof are constructed from very
fine aluminium mesh
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Entry/exit doors:
Perching:

the entire roof of the crate opens upwards (secured with
screws for transport)
N/A

IATA approved:

Yes

IATA Container Requirement #: Containment requirement 22
For transport around the Zoo, penguins can be placed in a small pet pack with an
absorbent towel under the penguin and another on top to cover it up.
Furnishings
Rubber matting should be placed securely on the bottom of the crate to prevent slippage.
Water and Food
No food or water should be given to little penguins during transport.
Animals per Box
There should only be one animal per partition in the transport box. Little penguins should
not be anaesthetised for transport.

5

General Husbandry

5.1 Hygiene and Cleaning
The enclosure should be cleaned once a day. This includes scrubbing rocks and pool
surfaces of algae, removing faecal matter and raking sandy areas to aerate the substrate.
Any heavily soiled areas should be thoroughly cleaned. Very diluted (approximately 0.5
litre chlorine to 1 litre water) chlorine (sodium hypochlorite) can be used to clean any
surfaces with a build-up of faeces or algae. Birds should be removed from the immediate
area before applying any chlorine. The communal burrows should be cleaned each day –
removal of faecal matter and raking of the sand to aerate.
The sand substrate in the exhibit should be completely removed and replaced once a year,
after the moult (depending on surface area of substrate and number of birds this could be
carried once every two years). Nest boxes should not be cleaned out until after the
breeding season, once the penguins have vacated them. At this time, the nest boxes
should be thoroughly cleaned and repainted if needed and stored until the next breeding
season.

5.2 Identification Methods
All penguins are implanted with Trovan microchips which are placed at the base of the
back of the neck. They are also leg banded.
Band Size:
Two bands are used:
Leg bands (Turkey bands): Three coiled, Size 25.4mm-32.0mm
size 8 -9
Flipper bands:
Size 16.0mm - 18.0mm
size 7 -8
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All penguins are leg banded for identification. Large commercial turkey bands (tomgoose)
are used with 3-4 coils. Care must be taken with size selection as some birds have large
legs. Room for growth should be allowed as the bird’s legs will swell during moult .
Each colour is individual to the bird. Band colours and combinations are recorded for later
identification.
Parent birds or any bird that requires special identification from the others are flipper
banded.

6

Feeding Requirements

6.1 Captive Diet





Australian pilchards (Engraulis australis) - daily diet.
Australian anchovy (Sardinops neopilchardus) - special order/good food for parent
birds raising chicks as usually small in size.
Red spot whiting (Sillaginoides punctata) - under 6cm.
Yellowtail (Tracharus novaezelandiae) – under 6cm.

All fish to be frozen for a minimum of 6 weeks to kill intestinal parasites. Fish should be
frozen below –30 degrees C. The freezing process will kill most parasites.

6.2 Supplements
Aquatic Seabird Tablets - Seabird tablets contain high levels of vitamins in a formula for
pisciverous birds. They are designed to overcome vitamin deficiencies that may occur
especially with diets of frozen fish.
Active constituents;
Vitamin A:
1,800 i/u
Vitamin B2:
2mg
Vitamin B6:
2mg
Biotin:
0.03mg
Thiamine:
30mg
Vitamin C:
50mg
Vitamin E:
30mg
Pantothenate:
2mg
Folic acid:
0.06mg
Dosage: One tablet per kg body weight/daily. The tablet can be inserted into the gills of
the fish.

6.3 Dietary Changes
The penguins will change their daily food intake throughout the year, depending on the
stage of their annual cycle.. For example, parent birds will eat more in order to regurgitate
fish to their chicks and penguins will eat intensively leading up to their annual moult.
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6.4 Feeding Regime
The penguins are fed three times a day - 9:00am, 11.30am and 2:40pm during the
breeding and moulting season, and two times a day during the non-breeding season.

6.5 Water
Penguins obtain virtually all their food and water requirements from the sea and because
of this, they must excrete excess salt. It is important to ensure that the fish quality is of a
high standard and proper thawing procedures are followed so that fish are hydrated.
Fresh water should be provided to the birds should they wish to drink.
Penguins have salt glands that are capable of excreting very high salt concentrations in
small drops of fluid. These drops are shed when the penguin shakes its beak making
sounds almost like sneezing (Gales & Stahel 1987).

6.6 Preparation and Presentation of Food
1. Fish to be taken out of the freezer and placed in the fridge on the day prior to allow
thawing overnight.
2. In the morning, run salt water over the fish to rinse off scales.
3. Fish should be kept refrigerated and used that day.
4. All fish fed out should be firm and whole, avoid using sloppy or gutty fish.
5. Do not put more than 4kg of fish in one bucket as the weight will squash fish at the
bottom and they will be unsuitable for eating.

7

Health

7.1 Routine health procedures
Birds are tested six monthly for intestinal parasites and treated accordingly if present.
Once a year, after all penguins have moulted, the entire colony is caught and restrained
for a health check-up. This involves weighing each bird and checking feet, eyes, beak,
cloaca and checking microchip numbers.

7.2 Housing of ill/injured specimens
Ill or injured penguins should be housed in the crèche with access to a burrow. Birds that
need urgent medical attention should be taken to the veterinary department.

7.3 Known Health Problems
Aspergillosis
Aspergillosis is a fungal disease that is common in birds. Aspergillus fungi are common in
the environment and can be found living in mulch and leaf litter. The birds are usually
infected by inhaling spores from contaminated food, bedding and nesting material etc.
Stress, or other underlyng illness are important factors in the development of the disease
and if gone undetected is usually fatal. Animals in genera and birds in particular, mask
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illness and injury extremely well as a self-protective measure. Aspergillosis is usually a
chronic disease and by the time the bird shows clinical signs, it may have been infected for
two or more weeks and at this point the disease is difficult to treat. To aid in the
prevention of the disease do not use straw or hay as bedding material and DO NOT use
mulch on the substrate. Fresh food is also important for the prevention of this disease.
Bumble foot
Bumble foot (Pododermatitis) is a common problem in captive waterbirds, particularly
pelagic seabirds that spend most of their time in the ocean off their feet. When placed in
captivity they are spending most of their time on the land and are not well adapted to
constant weight bearing.
Due to the increased time spent on their feet they begin to develop calluses or nodules of
hyperplastic tissue on the underside of their feet usually of their feet. These lesions may
start to develop within a few weeks of being in captivity. If left untreated, bumblefoot can
become a debilitating problem, culminating in septic osteomyelitis and arthritis within the
feet. Secondary problems may arise, including infection of other joints, valvular
endocarditis and, extremely rarely, tetanus (Redig 1991).
To help prevent bumblefoot rough abrasive surfaces should be avoided (eg concrete and
artificial turf). Relatively smooth rubber matting which is easily kept clean is probably the
flooring of choice . Keeping the substrate clean is very important, as this will prevent the
calluses becoming infected.
Bacterial infections
Poor hygiene in captive husbandry practices can cause bacterial infections such as
salmonellosis. Mycobacteriosis has been diagnosed in captive penguins, most commonly
presenting as osteomyelitis. These Mycobacteria are most likely an environmental
pathogen and treatment is unsuccessful.
Strict hygiene protocols involving the selection,storage and preparation of food, cleaning
of enclosures, as well as isolation of sick birds can help to prevent outbreaks of bacterial
infections (Walraven, 1992).
Ectoparasites
A Rare problem encountered at Taronga is ticks (Ixodes holocyclus). These ectoparasites
in extreme cases can be a threat to the penguin’s health. The penguin’s balance and coordination may be affected if these parasites congregate inside the bird’s ear (Stahel &
Gales, 1987).Little penguins can also get lice. This can be remedied by applying a topical
powder such as Pestene.
Endoparasites
Sometmes the birds will carry a small number of endoparasites usually located in the
gastrintestinal tract. The most common worm found at this sites are round worms
(Ascarids)..
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Post Mortem Results at Taronga Zoo:
Age
Adult
Neonate
Adult
Juvenile
Adult
Juvenile
Nestling
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult

Date
23/10/2001
30/12/2001
30/12/2001
02/01/2002
08/02/2002
10/06/2004
04/08/2004
02/12/2004
16/06/2005
07/10/2005
07/10/2005
18/10/2005
25/10/2005
08/12/2005
19/04/2006
15/09/2006
03/12/2007
10/07/2008
26/08/2008
24/12/2008

Adult x 4
Juvenile
x4
Adult
Adult
Adult
Juvenile
x4
Juvenile
Juvenile
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Adult
Juvenile
Adult
Adult
Adult

13/01/2009

Results
Mycobacteriosis
Cachexia
Enteritis
Trauma
Cachexia
Haemorrhage
Cachexia
Mycobacteriosis
Tracheitis
Aspergillosis
Aspergillosis
Trauma
Aspergillosis
Aspergillosis
Aspergillosis
Aspergillosis
Cage mate trauma
Mycobacteriosis
Neoplasia
Euthanasia – traumatic rupture of hock joint
capsule – leg band caught in vegetation
Drowning – caught in pool drain

27/01/2009
06/02/2009
22/02/2009
06/02/2011

Myocarditis
Air sacculitis
Asphyxia; glottal obstruction
Hyperthermia

24/10/2011
08/02/2012
29/03/2012
10/06/2012
02/03/2013
15/10/2013
15/11/2013
20/11/2013
04/11/2013
20/11/2013
16/01/2014
20/02/2014
17/04/2014
29/04/2014

Failure to thrive
Possible suffocation
Trauma
Cranial/cervical trauma
Gout – visceral
Air sacculitis
Fibrosis
Toxicosis
Nephropathy
Lead toxicosis
Failure to thrive
Trauma – drowning
Skull fracture – interspecific aggression
Euthanasia – left eye ruptured; right eye
cataract

Approved Version: 1.0 Sept 2005
Revised Version:
2.0 May 2012

Page 18 of 38

Life Sciences, Research & Conservation
Marine Mammal Division
Husbandry Manual - Little penguin (Eudyptula minor novaehollandiae)

8

Behaviour

8.1 Habits
In captivity, Little penguins don’t spend as much of their time swimming as they would in
the wild. More time is spent in groups on land areas.
Little penguins in captivity also tend to crèche more with each other rather than disperse
as they would be able to do in the wild. It is common for them to spend time in communal
burrows in captivity.
More aggression can be seen in captive birds when less territory is available to them.

8.2 Captive Behavioural Problems
A common behavioural problem encountered has been new birds not eating. Birds that
have come via the wildlife clinic sometimes have had only a short period of adjustment
and thereforehaven’t learnt to eat dead fish from the hand. These birds require special
attention when placed into the captive colony, so that they can learn that food comes from
the keeper’s hands.
Birds that are raised full term by their parents in the exhibit also display difficult eating
behaviours. In a wild situation these birds, after fledging, would go out to sea where they
instinctively hunt for their food alone. The situation is different in captivity as often the
parent birds continue to occupy the burrow and the fledgling keeps returning to be fed. In
one situation a bird continued to be fed for 6 months after fledging date. This problem has
been overcome by pulling the chicks from their natal burrows at 5 weeks of age and
teaching them to feed from keepers from this time until fledging at 8 weeks.

8.3 Behavioural Enrichment Activities
We have used a number of enrichment activities with our penguins. Examples include:
hanging CDs that create light fragments the penguins follow, ping pong balls in the water,
mirrors, and water feeds. We have found that our penguins do very well in captivity, with
their behaviour closely mimicking that of their wild counterparts. However, time spent
swimming is greatly reduced in captivity so enrichment that encourages the penguins to
the water is beneficial, both for the birds and for the viewing public.

8.4

Introductions

Chick re-introduction
After spending approximately 3 weeks in the crèche learning to hand feed from keepers, a
flipper band is placed on the bird and they are let out into the exhibit. The bird is
monitored to check for aggression from other birds and to ensure the penguin is able to
exit the water. Keepers only intervene if the bird is unable to defend itself. These birds
should be easily identifiable from other birds (i.e. coloured flipper bands, etc)
Adult re-introduction
These birds are kept in the crèche holding area within the exhibit confines which enables
the birds to acclimatise themselves before being let out with the general population.
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During this time the keepers teach the birds to feed from the hand and collect weekly
weights. This process can take up to three weeks depending on the individual bird and
when the bird is feeding well it can be released into the colony.

8.5 Interspecific Compatibility
Little penguins have been housed at the zoo in the past with Harbour seals (Phoca vitulina
ricardsi). This particular species of seal are found in the northern hemisphere and don’t
ever come into contact with penguins in the wild. Other species of seal, particularly ones
that are found in the Southern Hemisphere would not be compatible.
At present the Little penguins share the exhibit with another species of penguin the
Fiordland crested penguin (Eudyptes pachyrhynchus). Although they seem to live in
relative harmony, the Fiordland crested penguins have been observed harassing the
smaller species and even entering the burrows and driving them out. So refuge must be
given to the Little penguins and entrance ways to the breeding burrows should be big
enough for the Little penguins to get in and out but small enough to prevent access by the
Fiordland penguin.

9

Breeding

9.1 Mating
Little penguins reach sexual maturity at between 2 and 3 years of age. They have only one
mate at a time but they do not necessarily retain this partner for life. Long term studies in
Victoria by the Penguin Study Group at Phillip Island show that there is a change in
partners of about 18 percent each year. This equates to less than one penguin in ten
remaining with the same mate for more than 5 years (Stahel and Gales, 1987).

9.2 Sexual Behaviour
Vocal displays performed outside the nesting area by unmated males to attract unmated
females (Waas, 1988) are also used by mated males which suggests that these displays
have a dual purpose – mate attraction and maintenance of territory.
In Victoria, males dig burrows and display in front of them for mates. In New Zealand,
males advertise along rocky shorelines below nesting areas and search for nest sites only
after pairing (Marchant and Higgins, 1990).

9.3 Site Fidelity
Out of 103 pairs at Phillip Island that laid two or more clutches in a season, 29% changed
burrows and were more likely to change after unsuccessful clutches that season (Dann,
n.d).

9.4 Timing of Breeding
At Taronga the breeding season usually starts around August. This is complimented by the
placing of artificial breeding burrows in the exhibit. In most cases the changes in daylight
length is the critical cue in initiating reproductive readiness combined with other
environmental cues such as rainfall and food abundance. Day length is probably more
important than food abundance as there is a constant supply of food in captivity.
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Birds at Taronga have laid eggs in the middle of winter as well but the removal of breeding
burrows has reduced the number of eggs that have been laid.
The breeding season runs through to about February/March of the following year, ending
with the penguin’s annual moult.
In the wild, Little penguins usually start breeding at around 3 years of age. In captivity,
they have bred younger than this, at 2 years of age.

9.5 Breeding frequency
Little penguins have the ability to breed more than once in a breeding season. This often
occurs in captivity with 2 clutches commonly seen, and in some cases, three clutches
within one season. Chicks are rarely reared from all three clutches. If the first or second
clutch is lost, then they will usually lay a replacement clutch.

9.6

Nesting/Hollow or other Requirements

At Phillip Island, studies have shown that there are 4.1 nests/100m2 and that nests are
rarely closer than two metres apart (typically 5-10m) (Williams, 1995). Fortescue (1992)
found over 70 burrows per 100m2 in tussock scrubland of the western shoreline of Bowan
Island. Stahel and Gales (1987) reported densities rarely exceeding 25 burrows per
100m2.
At Taronga Zoo, burrows are generally not placed closer than two metres apart.
Little penguins will dig their own burrows which usually consist of a tunnel with a nest bowl
at the end, which is large enough for the penguin to stand up in although the entrance is
small. Burrows average 43cm long (range 15 – 100cm) with an entrance hole 14cm high
(7 – 40cm) and 22cm wide (10 – 48cm), (Williams, 1995).
At Taronga Zoo, we discourage the penguins building their own burrows by filling them in
and providing artificial burrows (see diagram 2). This is so breeding is more easily
monitored and removes the risk of burrows caving in.
The burrows are dug into the ground approximately 150mm. There is one burrow provided
for every mature male in the exhibit plus 2 or 3 extra burrows to allow for choice and any
juveniles to practice in.
Nesting material is usually a varied collection of the most readily available plant material.
The amount collected varies from a thick mat covering the entire burrow floor to only a
few strands of grass (Stahel and Gales, 1987).
At Taronga Zoo, tea tree nesting material is provided to the penguins. This is cut into
small lengths (approximately 3-4 cm long) and distributed around the breeding area. This
is provided several times at the beginning of the season while penguins are building their
nests.
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TOP
OVERHANG

BOTTOM

PENGUIN ARTIFICIAL BREEDING BURROW

9.7 Breeding Diet
Diet changes prior to breeding
Birds at Taronga are fed adlib although the amount (weight) of food may increase prior to
breeding. If they are being fed low fat fish species during the winter months, they should
be fed a diet with increased fat content, , such as pilchards, prior to breeding.
Diet changes while breeding
Parent birds should be fed smaller pilchards. The birds are not traveling long distances, in
fact they travel extremely short distances from the feeding area to their breeding burrows.
This does not give the birds the opportunity to properly digest the food they have taken
before feeding the chick/s. A post mortem on a chick showed that the chick died from a
fish spine puncturing its esophagus. Feeding smaller fish gives the birds a better chance of
digesting the fish prior to feeding their chicks.
Diet changes after breeding/ prior to moult
During this stage it is vital that the penguins receive all the food that they need so that
they have enough fat to allow them to replace their waterproof plumage quickly and
completely.
At Taronga Zoo, penguins are fed 3 times per day until completion of moult when feeding
reverts back to 2 times per day. A high fat fish such as pilchards is fed to them during the
moult.
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9.8 Incubation Period
The incubation period lasts on average 36 days, but can vary between 33 and 37 days
(Stahel & Gales, 1987).
Males and females both share the incubation duties. Incubation stints are usually 1 –2
days although it can last up to 10 days (Stahel & Gales, 1987).

9.9

Litter or Clutch Size

In successful years little penguins can produce two successful clutches which is referred to
as double brooding and seems to be unique to Little penguins (Stahel & Gales, 1987).
Rogers, Eldershaw & Walraven (1995) found that pairs that raised their first clutch earlier
in the season had a better chance of raising another clutch, whereas pairs laying later in
the season had a higher probability of producing fewer chicks.
Little penguins also show what is called brood reduction, whereby one chick has a better
chance of survival. The stronger chickgets the first feeding and the second gets what’s left
over. In this way at least one chick has a strong chance of survival (Stahel & Gales).
Egg laying
Rogers et al (1995) found penguins laying their first clutch as early as 19 July and as late
as 22 October, although the mean laying date was in late September for the Lion Island,
NSW population.
Most eggs at Taronga are laid at the start of August when access is given to the breeding
area and boxes. However, sometimes eggs will be laid earlier than this. Little penguins
breed annually, but show considerable variation in both timing and the duration of the
breeding season. (Stahel & Gales, 1987)
EGG WEIGHTS/MEASUREMENTS
Location
Length(mm)
Phillip Island
54.6 (49.561.5)
Wellington
56.4 (52.461.2)
Otago
56.1 (53.2peninsula
59.6)

Breadth(mm)
42.0 (38.644.3)
43.1(40.045.1)
42.3(40.044.5)

Weight
53 (4060)

n
60
41

53.6

24

(Merchant & Higgins, 1990)
Candling the eggs
Eggs can be candled in the nest to determine fertility.
A hand held/portable candler is ideal for this particular situation. Candling is best done in
low light or even better in the dark so that the light passing through the shell is observed.
Candling is best done at 12 – 14 days. Fertility can be observed earlier on at about 4-7
days when definite opacities will be seen, along with reddish blood vessels lining the
membrane. If no development is seen by day 14-18 then the egg can be removed.
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Eggs should only be removed if you would like the penguin to re-clutch. If for example the
pair have a history of producing infertile eggs then it is best to leave the eggs in the nest
until they are deserted. Infertile eggs may be incubated for up to 70 days before the birds
desert (Kinsky, 1960) cited in (Williams, 1995).
Candling requires an experienced eye. If you are not sure seek further help, i.e. Bird
Department.

9.10 Fledging
Fledging occurs usually at about 56 days but can vary between 48 and 59 days (Stahel &
Gales 1987).

9.11 Removal from Nest
Chicks are removed from their nest boxes at 5 weeks of age and placed in the crèche to be
taught how to hand feed. At this stage the birds are capable of eating whole small
pilchards. These chicks should be force fed for the first week (or until they start eating on
their own) and should be feeding normally within 5 to 10 days. Chicks of the same age can
be housed together.
If the birds are left with their parents for the duration of the rearing stage behavioural
eating disorders may be encountered.

9.12 Growth and Development
Hatching is usually completed in 24 hours although it can extend to 3 days from initial
pipping of the shell (Stahel and Gales, 1987). Chicks usually hatch one day apart.
When Little penguins first hatch, they are very weak and cannot lift their head. They are
covered with down and their eyes are closed until the second or third day after hatching,
when a slit is apparent. The eyes are fully open at about 1 week of age (Stahel & Gales,
1987). The bill is very short at hatching and the nostrils tubular. By 7 weeks of age the
nostrils have become slit-like like the adults (Stahel & Gales, 1987).

Key to chick growth (from Stahel & Gales, 1987)
1. Ability to support head
(a) no
(b) yes
2. Eyes
(a) not fully open
(b) fully open
3. Coverage by mesoptyle
(a) incomplete
Down
(b) complete
4. Feet
(a) dark grey
(b) top white, bottom5.
black
5. Egg tooth
(a) present
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6. Mesoptyle down

(b) absent
(a) general
(b) absent or restricted
to head and neck

6.
29-56 days
57+ days

Chicks are brooded by both parents for the first 10 days. From 10 to 21 days, which is
known as the guard stage, one parent stays continuously with the chicks while the other
goes out to feed and the parents change roles regularly. After the guard stage the chicks
can be left alone during the day as they are able to maintain their body temperatures
(Stahel and Gales, 1987). Growth is now rapid so both parents must feed at sea during
the day to maintain themselves and their young (Stahel and Gales, 1987). At about 5
weeks of age, the chicks may sit outside their burrows in the evening waiting for their
parents to return. The chicks leave their burrows between 7 and 9 weeks after hatching,
with an average development of 54 days (Stahel and Gales, 1987).

9.13 Taronga Zoo’s Breeding Management Procedures


Burrows are placed in the breeding area at the beginning of August. These are dug into
the soil and filled with sand and are at least 2m apart. Enough burrows should be
provided for each mature male bird plus an additional two burrows for younger birds to
practice.



Additional nesting material (i.e. Tea-tree cut up into small pieces approximately 3-4cm
long) are scattered around the breeding area and at burrow entrances.



Little Penguins are given access to this area and at least one week to establish burrows
and build nests before being checked by keepers.



Burrows are checked once a week by one keeper. This is done with minimal
disturbance to the penguins – burrow lids opened only as much as needed to see in.
Radios must be turned down.



Information recorded:
o Any sign of a nest or lack of a nest;
o If penguin/s inside, establish who it is and any pairings;
o Any eggs seen (if parent bird is sitting, their bottoms are lifted with a ruler to check
for egg/s – do this as quickly and with as least disturbance as possible).



Once an egg or eggs are sighted, the burrow is not checked again until 5 days after the
approximate due date. If one egg is sighted, it is noted as being laid that day and a
second (assumed) egg is noted as laid two days later. If two eggs are seen, one egg is
recorded as being laid that day, the other as being laid 2 days prior. 36 days are
counted from the earliest date and recorded as the approximate hatch date.



If eggs are not seen in a burrow, that burrow is checked each week and any activity
noted until an egg is laid (or not).



Ten days before the approximate due date of eggs, matching colour bands are placed
on the parent’s flippers – left flipper for the female, right flipper for the male and no
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vitamins are given to their parents again until the chicks have been pulled. This is so
that chicks are not overloaded with vitamins that could be regurgitated by the parents.


Five days after the approximate hatch date (to allow time for chicks to completely
hatch undisturbed), the burrow is checked (with as little disturbance as possible) to
see if the egg/s have hatched and that any chicks are doing well. The age of the chick
is estimated by its size and features (see 9.12 Growth and Development) and an
actual hatch date is recorded (instead of the approximate hatch date).



Eggs that don’t hatch should be pulled 10 days after the approximate hatch date and
cracked to check for signs of fertility i.e. residual membranes.



Feeds are increased from two per day to three per day when the first chicks are
expected to hatch. Parent birds should be given smaller fish if possible (there is less
time in captivity between the parent eating fish and regurgitating to their chicks so the
smaller the better).



Once eggs are sighted in a burrow, careful attention is paid to the movements of each
parent, i.e. during the first 3 weeks, one parent should remain with the chicks while
the other feeds (the ‘guard’ stage). This role will be shared by each parent. If both
parents are seen out of the burrow at this early stage, then the burrow is checked to
see if the chicks are still alive. After approximately 3 weeks (the ‘post-guard’ stage),
the chicks can be left alone and both parents should be coming to feed at the same
time to keep up with the demand from their chicks.



5 weeks from the actual hatch date, the chick/s are pulled from their burrow and
placed in the crèche to be taught to hand feed from keepers. Pulling chicks from
burrows is ONLY done when both parent birds are NOT present. This is usually done
during the first feed when parent birds are sighted at the feeding area.



It is preferable to have more than one chick in the crèche for company so if the 5 week
dates are close for different burrows, these would be pulled somewhere in between
each date.



Chicks are given flipper bands for identification and are weighed.



When chicks are 7 weeks old, blood is taken for DNA sexing, they are weighed,
identification bands are placed on their leg/s and a microchip is inserted into the back
of their neck. This handling usually has a negative impact on their hand feeding and it
can take a day or two for them to feed again.



Once they are 8 weeks old, feeding well again and have no more than a 20 cent piece
of down left, they can be released into the exhibit with the colony. A gradual
introduction into the exhibit is advised so that the birds are accustomed to their
surroundings prior to release. A watch is done during the first release day to check
they can enter and exit the pool and that they are not being picked on by other
penguins. The flipper bands are left on the chicks until they are consistently coming to
feed with the colony.
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If they haven’t fed or come up to the feed area within 3 days, catch them up, weigh
and assist feed at feed area. If they haven’t fed within 3 days but are coming to the
feeding area and are close to hand feeding, leave them 2 more days before catching
up.



Once chicks reach 1 kg in body weight, they can be given vitamins (inserted into fish
gill as per adult vitamins).



Once chicks are pulled to the crèche, that burrow can be checked again in the weekly
checks to see if a second clutch is laid.



After breeding, access to the burrows and breeding area remains open and three feeds
per day continues until the penguins have completed their yearly moult. After all birds
have moulted, the breeding area is closed to the penguins and feeds are reduced to
twice a day.

9.14 Techniques Used to Control Breeding
Breeding is controlled at Taronga by only allowing access to the breeding area (see
Diagram 1) and burrows during the breeding season. Penguins will sometimes lay eggs
before access is given and these eggs are removed and pinned. If penguins start to dig
their own burrows, these are filled in daily to deter them from doing so.

10. Artificial Incubation
10.1 Incubator Type
Forced air incubators have been used in the past with success. Forced air incubators offer
temperature uniformity that can be applied to a wide range of incubation applications.

10.2 Incubation Temperatures and Humidity
The ideal temperature for most birds is between 37 – 38 degrees Celsius. However, Little
penguin incubation temperatures should be set at 36.5c. A moderate decrease in
temperature does not usually harm the embryo but it is critically important to avoid
increase in temperature, as this will kill the embryo.
The ideal humidity should be around 50 – 60%, depending upon the individual egg weight
loss (see 10.3). As a result, this control may fluctuate a little, though it is important that
the egg is given a couple of days to settle when it is initially pulled. As humidity controls
the amount of dehydration of the egg it is important that it does not become too low and
that the water supply does not dry up. This can lead to retardation of the embryo
especially towards the end of incubation. It is IMPORTANT to keep constant records at all
times and to monitor the incubator carefully
Temperature:
Humidity:
Relative
Approved Version: 1.0 Sept 2005
Revised Version:
2.0 May 2012

36.5c
50%-60%
Wet

Dry

Page 27 of 38

Life Sciences, Research & Conservation
Marine Mammal Division
Husbandry Manual - Little penguin (Eudyptula minor novaehollandiae)

Humidity(%)

Bulb
(°c)

Bulb
(°c)

65.5%
64.5%
68%

30.6°c
31.1°c
31.1°c

37.2°c
37.5°c
36.9°c

10.3 Desired % Weight Loss
An egg loses a certain amount of weight from the time it is laid to the time it hatches. This
happens as the chick develops and absorbs the yolk sac, which provides the embryo with
all the nutrients it needs to grow. As weight is lost, the air space at the blunt end of the
egg becomes larger. You can monitor this by lightly tracing the air sac with a lead pencil
every week.
The average weight loss for a normal egg is 14% - 16%. This can be monitored by taking
daily weights from day 1 to internal pip stage. From internally pipping to hatch, the egg
can lose another 5 – 10% of its laying weight. Raising or lowering the humidity in the
incubator can control weight loss. If the weight loss is too high, increase the humidity, if it
is too low, decrease it.
A normal weight loss is a good indicator that the incubator settings are correct and that
development is normal. Maintaining accurate records is essential throughout the entire
incubation period. Mapping results on a graph is recommended as this can beneficial in
identifying trends.

10.4 Hatching Temperature and Humidity
The hatching process starts when the chick has internally pipped. This means the chick
has broken through the air space and is now breathing air. Stop rolling the egg at this
point. Once the chick has externally pipped place the egg in a plastic container lined with
tissue or paper towel. Make sure that it is big enough for the chick to lie down and deep
enough so it does not fall out. Put the container back into the incubator.
Once the chick has internally pipped, increase the humidity to about 60%. Historically
Little penguins have successfully pipped at 80% humidity but recent trials at Taronga Zoo
have suggested that a humidity of 60% is optimal. Increasing humidity at this point
assists the chick in hatching by helping to keep the environment moist, stopping the shell
and albumen sticking to the chick and therefore trapping it. Temperature should remain
the same for the hatching.

10.5 Normal Pip to Hatch Interval
Hatching is a long process for the penguin chick. It can take 24hrs – 3days from external
pipping (when the chick has broken through the shell). Assisting the chick to hatch should
be performed by an experienced staff member. Do not try to assist the chick out of the
egg if you are inexperienced. If you are experiencing difficulty it is advised to contact the
vet. A chick, which is not ready to externally pip, may bleed to death if assisted or, if it
has not absorbed its yolk sac completely a number of complications can arise. After
hatching, dab the umbilicus with some iodine solution.
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10.6 Thermometers
Digital thermometers can record humidity as well as temperature so there is no need to
use a wet bulb thermometer. Most of the new incubators come with a digital thermometer
and a humidity gauge built into the unit. If you want to be extra careful it is always a good
idea to use two different types of digital thermometers.

10.7 Candling
Eggs are candled to monitor the development of the embryo. This can be safely done
every day. To limit stress to the embryo, the blunt end of the egg is placed on the candler.
From this you should be able to see the air sac. Candlers can get hot so be quick and
careful.

10.8 Egg Placement and Marking
Penguin eggs should be incubated on their side and placed securely on the egg tray
appropriate for their size. Eggs can be marked using a lead pencil on the topside for
identification purposes and an ‘x’ or’  ‘on the underside for turning purposes.

10.9 Egg Turning
Eggs can be turned automatically or manually. Most bird species readjust their eggs
throughout incubation to ensure even warmth throughout the egg and to prevent the
membrane from sticking to the shell. Turning the egg stops the latter from occurring while
the incubator takes care of the warmth.
Penguins turn their eggs more frequently than most species of birds. The eggs should be
turned at least 7 times per day, one direction one day, opposite direction the next, to stop
the membrane from tangling. This can be monitored by marking the egg in lead pencil
with an arrow on each side of the egg facing in opposite directions.

10.10 Egg Cleaning
There is some controversy as to the benefit of cleaning, washing, treating with antibiotics
or disinfecting eggs. It is thought that washing eggs may be harmful as it aides bacteria to
penetrate the egg shell through the small egg shell pores. It is believed that washing
removes the egg shell’s natural defences against bacterial entry and water provides an
environment that allows the organisms to literally swim through the shell pores.
Penguin eggs are usually heavily fouled so contamination from microorganisms is possible,
so it is best to clean the eggs only if they are heavily fouled before placing them into the
incubator. Disinfection of the egg is ineffective if the eggs are handled afterwards without
thoroughly washed hands.
If cleaning is necessary then gently flick away the faeces and minimise scratching the
cuticle or pressing the dirt through the pores and into the egg. This may be sufficient and
no further cleaning is required. If the penguin egg must be cleaned further then the
following steps should be taken.
Dip the egg in 6gms Halasept (a chloramine based product): 1 litre of distilled water
solution for a few seconds. The solution must be just warmer than 37-38 c (egg
temperature) NO cooler. Cooler water is absorbed by the egg, which serves to draw water
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and bacteria through the shell pores contaminating the eggs. DO NOT scrub the eggs or
rub them dry as this to aids the absorption of bacteria. Gently pat dry with a paper towel
or sit the eggs on paper towel in a warm room for 1 minute to dry. Now you can place
them in the incubator.

Care must be taken if incubating several eggs. If possible separate clean eggs from dirty eggs
to prevent contamination of clean eggs.
10.11 Egg Handling
Extreme care must be taken when handling eggs. Avoid chilling the egg by minimising
time out of the incubator. Hold the egg blunt end down so as not to strain the membrane.

10.12 Equipment List





















Distilled water
Hibiclens handwash (active ingredient:
Halasept disinfectant
Paper towels
Tissues
Sterile saline
Fine paint brush
Cotton buds
Blunt-end tweezers (sterilised)
Plastic funnel
Digital thermometers
Egg candler
Plastic bowels
Record sheets
Lead pencil
Iodine solution
Electronic scales
Electrolyte/gastrolyte solution
1ml syringes (sterile)
Eye droppers (sterile)

chlorhexidine gluconate)

11. Artificial Rearing
11.1 Protocol for Hand Rearing Management
This is Taronga Zoo’s established procedure for hand raising chicks under the age of 5
weeks. When a chick is to be pulled for hand rearing at 5 weeks (or before this time) the
following procedure is to occur.
a)

If younger than 5 weeks old, bird must be housed in a brooder or humiditycrib.

b)

Preferably within 24 hours, the chick requires the following:
- physical examination by a veterinarian
- blood collection for haematology and biochemistry
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- choanal swab
- full diagnostic faecal examination
This will aid in determining the health status of the chick at the time of
being pulled and indicate if any treatment is necessary.
c)

“Protexin (a probiotic), which is made up of a blend of live microbes which
can benefit the host animal by improving the intestinal microbial balance” is
to be given daily in food for the duration of the hand rearing period, as this
is a stressful time for the chicks.

d)

For the first four days of hand rearing, fish are to be hydrated with as much
Vytrate as possible to avoid dehydration whilst the chick adjusts to being
handled and whilst awaiting results of tests that will determine if there is
any pre-existing illness.

e)

The hand reared chicks are to be weighed daily. If there is weight loss or no
weight gain over 2 days veterinarians should be notified so that the bird can
be examined as soon as possible.

These are basic guidelines to be followed, however, each case will have to be
assessed individually and as such, variation in this management protocol will
occur if necessary.
(This protocol was compiled by Veterinarians and keepers from marine mammals, 1998).

11.2 Heat Sources and Temperatures
The chick should be placed in the humidicrib within 24 hours at a temperature of 34c and
a humidity of 40 – 70%. The chick should start to be able to maintain its own body
temperature as early as 15 days. Refer to the table below for age-appropriate
temperatures. The chick should be placed into various sized containers as it grows. The
containers should be big enough for the chick to lay down and stretch out and not be able
to lift its head over the sides. An absorbent substrate such as a towel should be used at
the bottom as the birds defecate a lot and the chick will get very dirty. Plastic containers
should be washed after the feeds.
Chicks should be contained separately for at least the first 5 days; this is a precaution
against cross infection. If all is going well, check with the vets if two chicks can be housed
together. This is also a good tool to use for chicks that have a weak feeding response as
they seem to have a stronger feeding response when housed together.
Between four and five weeks a feather duster (ostrich feathers) can be placed on top of
the chick which will give the chick a sense of security.
Age
(days)
day hatch
Day 1-9
day 10-20
day 21-25
day 26-30

Temperature
(c)
34c
33 - 32c
30c
28c
25c
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day 30-35

Gradually
reduce to
room
temperature

11.3 Artificial Rearing Diet-Puree


Pilchards and whiting are the most common and reliable food type for hand rearing,
although you can use mackerel which can be pureed or filleted. Aristopet Avi-Drops
(palatable, water soluble, high potency, multi-vitamin concentrate for birds)
Calcium Sandoz syrup (calcium glubionate and calcium lactobionate) and Protexin
(probiotic).



Electrolyte replacer.



White bait or small Australian anchovy can be used to start the weaning process.

11.4 Preparation of Diet/Formula
Keep in mind that fish such as whiting and white bait have a low fat content so it may be
best to use oily/fatty fish in the earlier stages of hand rearing.
Remove scales, head, tail and backbone of fish. Prepare fresh formula once a day. Keep
formula refrigerated between feeds.
Base Fish Puree 80grams - 48mls water

Age (days)
Day 0 – 4

Day 5 – 7

Day 8 - 10

Day 11 – 60

Day 60 -
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Formula preparation/diet
Per feed.
(50% base fish puree/50% pre boiled water). E.g.
Place 10grams of base fish puree to 10mils this
should give you 20 grams of fish puree for that feed.
Mix together thoroughly.
(60% base fish puree/40% pre boiled water). E.g.
Place 12grams base fish to 8 mils of water, this
should give you 20grams of fish puree for that feed.
Mix together thoroughly.
(70% base fish puree/30% pre boiled water). E.g.
Place 14grams base fish to 6 mils of water, this
should give you 20 grams of fish puree for that feed.
Mix together thoroughly.
The chick can be fed fish fillets, still with the scales,
head, tail and backbone removed. It can also be fed
various sized whole white bait and small pilchards.
The sea bird and Calcivet can be injected into the
white bait.
The chick should take whole small pilchards. With a
vitamin inserted into one of the fish once a day.
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Supplement
Sea Bird Tabs
Calcivet
Protexin
Sea Bird
tablets

Dose Rate
1 tablet once per day Pinch
0.1ml per 100 grams of bird (use 1ml insulin syringe)
0.1ml per 5 grams of food (to cease once bird begins
eating whole fish)
1 tablet once daily ( to be given when chick reaches
1kg body weight)

First Feed
The chick should not receive a formula feed of its recommended diet for the first 12 – 24
hours after hatching. It is most important at this stage to provide fluids for rehydration
and to prepare its delicate digestive system. Offer the chick a few drops of electrolyte
solution every 1 – 2 hours.
Distribution of Daily Volume
DO NOT feed the chick unless it displays a feed response. Penguins are susceptible to
aspiration. DO NOT over feed the chick. If the chick is overfed and falls asleep, the weight
of the chick will push the contents of its stomach back up the oesophagus and when
asleep can cause the penguin to aspirate.
The chick needs at least 25% of its body weight (morning weight prior to feeding) of food
each day. When feeding the chick, it should be weighed first and the desired percentage of
weight given in food for that feed. Assess the bird to see whether or not it can take that
volume at a feed. Before feeding feel the chicks abdominal area and as you feed keep
checking and you will feel the stomach tightening.
Frequency and Type of Feeds
DAY 1 – 4
6 feeds per day from 6am – 6pm
For each feed put 1 teaspoon of the puree into a small separate bowl and add enough hot
water to thin the puree to the desired consistency for that feed.
DAY 5 – 10
5 feeds per day from 7.30am – 4pm
For each feed put 2 teaspoon of the puree into a small bowl and add enough hot water to
thin the puree to the desired consistency for that feed.
DAY 11 – 15
5 feeds per day from 7.30am – 4pm
For each feed put 2 teaspoons of the puree into a small separate bowl and add enough hot
water to thin the puree to the desired consistency for that feed.
Introduce whole small white bait and also fish fillets.
DAY 16 – 25
5 feeds per day from 7.30am – 4pm
Various sized white bait and small Yellow tail, Mackeral or Anchovy.
DAY 26 – 30

4 feeds per day from 7.30am – 4pm
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Various sized white bait and small Yellow tail, Mackerel or Anchovy.
DAY 31 – 40
3 feeds per day from 8am – 4pm
Various sized white bait and small Yellow tail, Mackerel or Anchovy and pilchards.
DAY 41 – ADULT
3 feeds per day from 8am – 4pm
Pilchards and usual penguin diet including whiting.
Temperature of Feed
Stand a dish with the chick’s food in some hot water to keep the food warm throughout
the feed. The formula should be around 39c before feeding the chick. Discard leftovers at
the end of the feed.
Method of Feeding
Syringe or eyedroppers can be used for feeding

11.5 Special Requirements





Wash all feeding utensils in hot water.
Pull apart eye droppers and clean out with a cotton bud as this is a good place for
bacteria to grow.
Leave feeding utensils soaking in Avi-safe disinfectant.
All towels used for bedding should be washed in disinfectant or diluted bleach.

11.6 Marking Methods
If more than one chick is being raised and after a period of time they are housed together
you can use liquid paper to make a small mark on their flippers to identify them. This will
come off when the chick goes through its 1st moult (10 to 14 days). The liquid paper will
need to be re-applied at this stage until the bird grows its adult plumage. At this stage the
chicks can be flipper or leg banded.
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11.7 Growth Rates and Development

Naturally incubated and articially raised
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Graph 1: All five birds were naturally incubated and artificially reared using
different hand raising protocols.
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Graph 2: All three were artificially incubated and hand reared using the hand
raising protocol outlined in this husbandry manual.

11.8 Weaning
Weaning should start between 40 and 60 days. Encourage the chick to take fish from the
hand rather than you putting the fish in its mouth. Weaning can be a very stressful time
for the chick and weight losses must be monitored closely. Chick should not be allowed to
lose more than 10% of its body weight.
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14. Appendix
Trovan readers and microchips
Central Animal Records Australia Pty Ltd.
570 Springvale South
Victoria 3172
Telephone: 03 9548 4471
FAX: 03 9548 4471
Aquatic Seabird tablets
Supplier: Vetafarm
3 Bye Street
Wagga Wagga NSW 2650
Ph: 02 6933 0400
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Fax: 02 6925 6333
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