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Cause of death in blue penguins (Eudyptula m. minoi)
in North Otago, New Zealand
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Abstract I necropsied 213 blue penguins
(Eudyptula m. minor) collected during 1994 to 1998,
mainly from Oamaru Harbour and urban areas, the
remainder from sites south to Otago Peninsula. The
dominant categories were malnutrition (16%), and
cause of death (15%). Where malnutrition was in-
volved, it was usually unclear whether it was the
direct cause of death or the consequence of undiag-
nosed natural disease or infestation. Twenty five per
cent of birds died from animal attacks. Aspergillo-
sis was the commonest natural disease (3.3%). En-
doparasitism was uncommon (1.3%). This study
provides significant evidence of geographic varia-
tion in infestation of blue penguins.

Keywords blue penguin; Eudyptula minor, New
Zealand; mortality, starvation, predation

INTRODUCTION

North Otago, on the east coast of the South Island
of New Zealand, supports a population of more than
3000 blue penguins (Eudyptula m. minor). Some of
their colonies have been intensively monitored since
1992 (Dann 1994; Hocken 1997; D. M. Houston,
unpubl; see Kinsky & Falla (1976) for taxonomy).
Because of intense public interest in the Oamaru
Blue Penguin Colony, birds picked up dead and
injured are frequently brought to the Oamaru Field
Centre of the Department of Conservation.
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There is limited information on causes of
mortality of New Zealand blue penguins (Crocket
& Kearns 1975). This study is the first to categorise
cause of death for a New Zealand blue penguin
population. It also makes some comparisons between
the known causes of death of blue penguins in Otago
and in Australia (Harrigan 1992; Obendorf &
McColl 1980).

MATERIALS AND METHODS

This work presents necropsy findings on 213 fledged
blue penguins, opportunistically collected during 1994
to 1998. Of these, 137 (64.8%) came from Oamaru
Harbour and the adjacent town, with a further 23 (to
75.6%) from the North Otago area and the rest from
the Otago Coast south to Otago Peninsula.

Body weight and external body measurements were
recorded. Birds were opened ventrally, skinned full
length looking for subcutaneous injury (e.g., bruising
or bite marks), then dissected. No examination for
ectoparasites was made. Nutritional condition was
assessed from fat stores and pectoral muscle bulk. The
absence of any subcutaneous fat on the trunk, and loss
of pectoral muscle bulk, defined the category 'poor
nutrition' (Gill & Darby 1993; Obendorf & McColl
1980). Deduction of the cause of death was assisted
by ancillary information on the circumstances of
recovery; for example, wet lungs and fluid-containing
air sacs in a bird collected from the surf line was taken
to suggest death by drowning.

Eight major categories of cause of death were
defined.
1. Unknown - indicates birds, which were not

starving, in which there was no evidence of
disease or physical injury.

2. Starvation - no morbid condition visible other
than malnutrition. All birds' stomachs were
opened and the contents examined particularly for
residues, endoparasites, ulceration and evidence
of bleeding. The intestine was examined
externally only, noting the colour for indication
of blood content.
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3. Trauma - evidence of physical injury, without the
characteristics of animal attack or vandalism. This
category included injury by road or rail traffic.
Trauma due to some unrecognised cause was
categorised 'trauma, unspecified' (Table 1).

4. Predation - physical injuries characteristic of
animal attack, such as a dog (Canis familiaris),
mustelid (Mustela spp) or 'shark'. I acknowledge
that predation is normally a food chain interaction,
which will not generally apply to dog attack on
penguins. The term 'shark is taxonomically
loose, referring to all predatory fish. It was applied
to birds with linear skin incision (cut) of the body,
accompanied by cuts in the plumage, reminiscent
of cutting with scissors.

5. Natural - disease or morbid deformity, as distinct
from predation, even though predation is a natural
event for wildlife.

6. Drowned.
7. Vandalism - malignant human interference or an

injury deliberately inflicted by human agency.
8. Trapped - killed or irrecoverably injured as a

consequence of predator control measures.

RESULTS

The causes of death assigned to the 213 adult and
fledged juvenile blue penguins are summarised in
Table 1. The category 'Unknown' (32/213, 15%) is

a major group, whilst nearly 16% of birds died with
or of starvation.

Gastrointestinal bleeding was a feature (16/34,
47%) of birds dying with or of starvation. Neither
gastric parasites nor ulceration were a feature of such
bleeding. I found gastric nematodes in only 1.3% (3/
213) of blue penguins, compared with the 37% in-
festation rate in 48 yellow-eyed penguins
(Megadyptyes antipodes) over the same period and
collection environment.

The presence of well rounded gravel (stone
particles > 2.0 mm) in the stomachs of penguins is
not associated with morbidity. By contrast, angular
pieces of shell and glass are apparently morbid,
usually associated with other bizarre gastric contents
(pica) such as vegetable material and/or feathers, and
are seen only, albeit less frequently (6/34, 18%), in
starvation.

Signs of dog attack are characteristic: pectoral
muscle damage (dislocation or rupture), accompa-
nied by internal skin lacerations that are not neces-
sarily evident externally (Harrigan 1992).
Sometimes the only external sign of visceral crush-
ing (as in the jaws of a large dog) is a bloody oral
discharge. Mustelid predation upon blue penguins in
North Otago is invariably due to ferrets (Mustela
furo), and produces a characteristic sub occipital bite
injury. Careful searching has failed to find any evi-
dence of cranial puncture. The injury can appear
trivial to external examination. Skinning the dorsum

Table 1 Cause of death in 213 adult blue penguins from northern Otago;
identifying 138 birds from Oamaru, North Otago.

Cause of death

Unknown
Starvation
Trauma

Road
Rail
Unspecified

Predation
Dog
Mustelid
Shark
Unspecified

Natural
Drowned
Vandalism
Trapped
Totals

Total birds

32
34

22
8

20

30
20
8
5
11
10
10
3

213(100%)

% of total

15
15.9

10.3
3.75
9.4

14
9.4
3.75
2.3
5.1
4.7
4.7
1.4

Oamaru
birds

19
16

20
8
16

16
15
3
2
4
8
10
1

138(64.8%)

% Oamaru
birds

13.8
11.6

14.6
5.8
11.6

11.6
10.9
2.2
1.4
2.9
5.8
7.3
0.7


