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Abstract FEl Nifio and La Nifia climate pertur-
bations alter sea currents and food availability for
seabirds in many areas of the world. This changes
their breeding success and mortality. Blue penguin
(Eudyptula minor) breeding success is dependent
upon whether one or two clutches per season are laid,
and the hatching and fledging success of these
clutches. This study uses six years of data from five
blue penguin breeding colonies, three from Taiaroa
Head, Otago Peninsula and two from Oamaru, to
examine whether annual variation in breeding suc-
cess correlates with El Nifio/La Nifia perturbations.
When La Nifia conditions prevailed, penguins started
breeding later, and there was a lower proportion of
double breeders than in El Nifio and normal years.
The probability of a newly hatched chick surviving
to fledging was also dependent on whether large-
scale climatic conditions prevailed, whereas hatch-
ing success and overall breeding success (number of
fledged chicks per breeding pair) showed no corre-
lation with climate perturbations.
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INTRODUCTION

It is a well-established fact that large-scale climatic
perturbations like El Nifio and La Nifia affect the
abundance and distribution of fish off the South
American coast and in the equatorial Pacific. During
El Nifio conditions, sea temperatures off the coast
of South America and along the Pacific equator
increase, whereas the reverse sea temperature pattern
is true for La Nifia. When South America
experiences an El Nifio event, then sea temperatures
around the South Island, New Zealand, are lower
than average, while during a La Nifia event, sea
temperatures are higher (Allan et al. 1996; Basher
1998). El Nino and La Nifia climate perturbations
have been shown to affect breeding and mortality of
several seabird species (Schreiber & Schreiber 1984;
Valle & Coulter 1987; Wilson 1991), and Galapagos
and Humboldt penguins (Boersma 1978, 1998; Hays
1986), through their influence on food availability.
Climatic perturbations may therefore explain part of
the variation in onset of breeding, number of clutches
and fledging success in blue penguins (Renner
1998).

Blue penguin (Fudyptula minor) is the smallest
penguin and the only one that can successfully rear
two clutches in one year, potentially four fledglings
per season (Williams 1995). To be able to lay two
clutches, blue penguins must initiate the first clutch
early in the breeding season. Therefore, if sea
temperatures affect food availability, climatic
perturbations should be correlated with the late onset
of breeding. Studies on blue penguins from Philip
Island, Australia, show that onset of breeding is
dependent on general food availability (Michelson
et al. 1992). No such relationship is known for New
Zealand blue penguins, though.

Blue penguins are inshore feeders, with a diet that
varies both by year, season and location (Cullen et






