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Distribution of seabirds in coastal waters off Otago, New Zealand

RICHARD L. O'DRISCOLL
Department of Marine Science
University of Otago
P. O. Box 56
Dunedin, New Zealand

MARTIN RENNER
Department of Zoology
University of Otago
P. O. Box 56
Dunedin, New Zealand

FRANK J. AUSTIN
8 Dunblane Street
Dunedin, New Zealand

HAMISH G. SPENCER
Department of Zoology
University of Otago
P. O. Box 56
Dunedin, New Zealand

Abstract The occurrence, abundance, and distri-
bution of seabirds was studied in a physically
dynamic region off the coast of Otago, New Zealand.
Eleven line-transect surveys were conducted in late
summer and autumn of 1994-96, when surface
swarms of "krill", Nyctiphanes australis, were
present in the study area. Twenty species of seabird
were recorded. The abundance and occurrence of
species varied between sitting and flying counts. The
most numerous species were sooty shearwaters
(Puffinus griseus), red-billed gulls (Larus
novaehollandiae), black-billed gulls (L. bulleri), and
black-backed gulls (L. dominicanus). Most species
were recorded throughout the study area, and
different species were commonly observed together.
Spatial similarity matrices revealed strongest
association between red- and black-billed gulls and
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black-backed gulls. The small (kilometre) scale
distribution of seabirds varied between surveys,
between transects, and between repeated runs of the
same transect 1-3 h apart. Correlations between
seabird abundance, salinity gradient, and krill density
were weak. Counts of seabirds were highly
positively skewed. This skewness, together with
spatial and temporal variability in the distribution of
flocks, would make abundance estimation at sea
difficult.
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INTRODUCTION

The Otago Peninsula, on the southeast coast of New
Zealand (Fig. 1) is an important breeding area for
many species of seabirds (Gales 1984), but little is
known about the distribution of seabirds at sea off
the Otago coast. The only previous studies of which
we are aware are an analysis of a single 12-km
transect on just 3 days (McClatchie et al. 1989), and
a short comparison with two areas to the south and
west, west Foveaux Strait and Fiordland (Hawke
1991).

A series of acoustic surveys for schooling, pelagic
fish off the Otago Peninsula from 1994 to 1996
(O'Driscoll 1997), provided an opportunity to exa-
mine the spatial distribution of seabirds in Otago
coastal waters. The surveys were all conducted in
late summer and autumn when surface swarms of the
euphausiid "krill" (Nyctiphanes australis) were
abundant. N. australis is an important food source
for many species of seabird (Mills 1969; Fenwick
1978; O'Brien 1988; McClatchie et al. 1989;
O'Driscoll 1997).

We aimed to describe the spatial distribution of
sitting and flying seabirds off Otago, identify simi-
larities between species' distributions, and examine
the correlations between seabird abundance, krill
density, and the presence of hydrographic fronts.
This study was at a much smaller spatial scale than
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Fig. 1 Map of the study area
showing bathymetry and transect
locations. All three transects were
run on 6 and 28 March 1995; 5 and
18 March, and 11 April 1996.
Transects 1 and 2 were run on 14
February 1994, 21 March 1995,
and 26 February 1996. Transects 2
and 3 were run on 6 March 1996.
Transect 1 was run repeatedly on
19 March (twice) and 26 March
1996 (four times).

many previous studies of seabird distributions at sea
(e.g., Fleming 1950; Blaber & Milton 1994), seabird
assemblages (e.g., Ribic & Ainley 1988; Veit 1995),
and associations between seabirds, prey, and the
environment (e.g., Ryan & Cooper 1989; Harrison
et al. 1994). The high spatial resolution of our data
(< 1 km), allowed us to examine variability in seabird
distributions within a small, physically-dynamic, and
biologically-rich area close to the coast.

The continental shelf off Otago is narrow (~15
km) and there are a wide range of physical gradients
close to the coast (Jillett 1969). There are three main
water masses which may be identified by their
temperature and salinity characteristics (Jillett 1969):
neritic water, with low salinity (< 34.6 PSU) and
variable temperature, occurs over the inner to mid-
shelf; Southland Current water of subtropical origin
(salinity > 34.6 PSU), flows north-east parallel to the
coast over the outer shelf (Heath 1975); and offshore,
Subantarctic surface water (salinity < 34.6 PSU)
meets the Southland Current at the Southland Front,
which is part of the subtropical convergence (Heath
1985).

There is considerable small-scale variation in
salinity and flow within the neritic water mass. A
surface band of lower salinity water, originating
from rivers to the south, is sometimes present
(Hawke 1992; O'Driscoll & McClatchie in press),
and this may form an eddy in Blueskin Bay
(Murdoch et al. 1990). Surface fronts occur where

the lower salinity band meets more well-mixed
coastal waters (O'Driscoll & McClatchie in press).
The coastal circulation of the neritic water mass
appears to play an important role in the advection
and retention of zooplankton (Murdoch 1989),
including krill (O'Driscoll & McClatchie in press).

METHODS

Seabirds were counted during 11 surveys off the
Otago Peninsula (14 February 1994; 6, 21, and 28
March 1995; 26 February, 5,6,18,19, and 26 March,
and 11 April 1996). Counts were made from the 15-
m R.V. Munida while steaming at c. 6 knots along
three predefined line transects (Fig. 1). Transects
were between 12 and 14 km long and ran due east-
west from close to the coast (18-30 m water depth)
to about half-way across the Otago shelf (65-95 m
water depth), within the neritic water mass. On some
days it was not possible to run all three transects. The
northern transect (Transect 1) was run 14 times, the
central transect (Transect 2) was run nine times, and
the southern transect (Transect 3) was run six times
(Fig. 1). On 19 March (twice) and 26 March 1996
(four times), Transect 1 was run repeatedly to
investigate how the distribution of seabirds changed
within a period of a few hours. Surveys were all
carried out in calm conditions (Beaufort 3 or lighter)
between -0900 and -1730 NZST.


