
New Zealand Journal of Zoology, 2001, Vol. 28: 431-440
0301-4223/01/2804-0431 $7'.00/0 © The Royal Society of New Zealand 2001

431

Abstracts of papers presented at the 3rd Oamaru Penguin
Symposium held at the Quality Hotel Brydone, Oamaru,
New Zealand, 21 and 22 June 2001

The role of prolactin and thyroid hormones in
the annual cycle of little penguins {Eudyptula
minor)

B. L. CANNELL*
G. B. MARTIN

Animal Science
University of Western Australia
35 Stirling Hwy., Crawley, 6009, Australia
bcannell@possum.murdoch.edu.au

Little penguins on Penguin Island, Western Aus-
tralia, have a protracted breeding season lasting from
May to November/December. Peak numbers of eggs
are laid in June and September/October and some
pairs may lay two clutches of eggs in one year. The
birds moult in December/January and depending on
the timing of their breeding, may still be rearing
chicks as they fatten during the premoult period.
Some birds may abandon chicks in order to moult.
The coordination of metabolism, moulting and re-
production and co-ordination of all these with sea-
son, probably involves endocrine systems. We
therefore measured the circulating concentrations of
prolactin, thyroxine (T4) and triiodothyronine (T3)
during the annual cycle of little penguins, using the
birds from the Penguin Island colony and Perth Zoo.
Prolactin concentrations did not appear to be strongly
associated with annual changes in photoperiod but
increased during incubation and chick rearing. There
were no differences between the sexes, but captive
penguins had higher values than those in the wild.
Prolactin values decreased when the penguins began
to lose their feathers during the moult cycle. Changes
in the concentrations of T4 and T3 were not associ-
ated with stage of the breeding cycle but increases
were observed during the moult. In particular, T4
appears to play a significant role in the stimulation
of feather growth, with values during the premoult
phase that were 3-fold higher than the yearly aver-
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age. We conclude that, for little penguins, thyroid
hormones and prolactin may play important roles in
coordinating the physiological changes associated
with breeding and feather moult. The lack of differ-
ence between the sexes reflects their similar roles in
chick rearing, and the difference between captive and
wild birds probably reflects the nature of the food
supply in these two environments.

Dynamics of pre-laying attendance and egg
formation in the white-flippered penguin

C. N. CHALLIES
22a Highfield Place
Avonhead, Christchurch
challies@xtra.co.nz

The numbers of white-flippered penguins
{Eudyptula albosignata) attending their nest sites
during the pre-breeding season follow a cyclic pat-
tern. This paper describes the changes in penguin
numbers and body weights for both sexes during the
cycle immediately preceding the laying of their first
egg and relates these to the timing of egg formation.
A total of 134 active nests were checked at 2-8 day
intervals and the birds present identified, weighed,
and recorded as present during the day or coming
ashore at night. The dye-feeding technique was used
to determine the timing of yolk formation in 10 eggs.

The pre-laying cycle of attendance spanned 40
days with a peak in numbers 21-30 days before the
first egg was laid followed by an "exodus" from 9-
18 days. Numbers increased again rapidly in the next
9 days with nearly all birds being ashore during the
3 days before laying. During the peak, an average
of 63% of the males and 60% of the females were
ashore on any day, and during the exodus 14% and
5% were ashore, respectively. Overall, 57% of the
males recorded were present during the day, and
46% of the females. The mean body weights of both
sexes declined during the peak of attendance and
prior to laying at an average of 14 g/day. This trend
reversed during the exodus with males increasing in
weight by an average of 270 g and females by 395 g.
Formation of the yolk of the first egg occurred on
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average between 4.5 and 18.3 days before laying.
This spans the time from the beginning of the exo-
dus to when both sexes start attending their nest
daily.

Plasma levels of reproductive hormones in
yellow-eyed penguins (Megadyptes antipodes)
during the breeding season

A. N. SETIAWAN*
L. S. DAVIS
J. T. DARBY

Department of Zoology
University of Otago
P. O. Box 56
Dunedin, New Zealand
setal438@student.otago.ac.nz

Reproductive behaviour is largely controlled by
changes in hormone levels. The yellow-eyed pen-
guin is one of the world's rarest penguins. Under-
standing the interaction between hormone levels and
reproductive behaviour is important for the informed
management of this species. We monitored plasma
levels of testosterone, oestradiol, and progesterone,
together with the reproductive state of yellow-eyed
penguins from pre-egg laying through to the first 10
days of the guard period. Blood samples were col-
lected from breeding birds at Boulder Beach, Otago
Peninsula, between 4 September and 24 November
2000. Blood samples were taken once during pre-
egg, 24 h after laying of the first and second eggs,
at two-weekly intervals during the incubation period,
24 h and 10 days after hatching of both chicks. We
re-sampled the same individuals when possible.
Plasma levels of testosterone and oestradiol were
highest between pre-egg and laying of the first egg
and declined after laying of the second egg, remain-
ing low throughout the rest of the season. Levels of
progesterone stayed relatively low throughout the
season. These changes are likely to be negatively
correlated with an increase in levels of prolactin,
which is associated with parental behaviour.

The effect of female age on clutch volume, egg-
mass dimorphism, incubation period and
laying date in a long-lived seabird, the yellow-
eyed penguin (Megadyptes antipodes)

M. MASSARO*
J. T. DARBY
L. S. DAVIS
K-A. EDGE

M. J. HAZEL
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Increased experience with age may allow long-lived
seabirds to forage more efficiently and ultimately to
invest more into reproduction. We investigated the
influence of female age, date of laying, and annual
variation on clutch volume, intraclutch egg-mass
variation, incubation period, and egg shape in yel-
low-eyed penguins (Megadyptes antipodes) breed-
ing at Boulder Beach on the Otago Peninsula using
multiway analyses. Further, we tested whether there
was an effect of individual females or female age on
date of laying. Age of breeding females varied be-
tween 2 and 17 years.

Clutch volume was significantly related to female
age. Nine to 10-year-old females invested most in
egg production, while egg volume, mass and width
of both A- and B-eggs decreased slightly for females
over 10 years of age. The increase in egg volume,
mass, and width of A- and B-eggs for females up to
10 years of age was greater in 2000 than 1992, when
overall clutch volume was smaller. Early- and late-
laying females laid eggs that were more dimorphic
than females that laid around the mean time for
laying (mean date of laying + 1 day). Intraclutch egg-
mass variation decreased with age for early-laying
females, but increased with age for late-laying
females. It was low, regardless of age, in females that
laid around the mean time of laying. Laying dates
differed significantly among females, but were not
affected by their ages. Incubation periods of both A-
and B-eggs shortened with female age. These results
indicate that in the yellow-eyed penguin, some
individual females are consistently early or late
layers, regardless of age, but clutch volume generally
increases with age.

Census of the Snares crested penguin breeding
population
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