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Abstract The fish community of the Kakanui
River estuary on the east coast of the South Island,
New Zealand, was studied seasonally over 1 year
by diel seine netting and nocturnal fyke (trap)
netting. Twenty species were recorded, although
nine of these together constituted 0.2% of the total
number of fish caught. Marine species were
represented by single individuals of four species.
Brown trout {Salmo trutta) and rainbow trout
(Oncorhynchus mykiss) were the only species
without an obligatory marine life-history phase.
Small benthic fishes, cockabullies (Tripterygion
nigripenne), and common bullies {Gobiomorphus
cotidianus) were the numerically dominant species
and, together with a further nine species, were
resident year-round. Winter was the season of
lowest abundance of most species. Spatial patterns
of distribution were apparent with common bullies,
giant bullies (G. gobioides), and longfinned eels
(Anguilla dieffenbachii) occurring mainly in the
upper estuary; common smelt (Retropinnna
retropinna) mainly in the lower estuary; and
cockabullies, yelloweyed mullet {Aldrichetta
forsteri), and shortfinned eels {Anguilla australis)
present throughout the estuary.
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INTRODUCTION

Estuaries are areas of physical and biological
transition between the land, freshwaters, and the
sea. This straddling of boundaries between land and
sea, coupled with continual tidal mixing of fresh
and salt waters, make estuaries dynamic, complex,
and highly productive ecosystems (Mann 1982).
Estuaries fulfil key roles in the life histories of a
wide range of fish species, including sites for
spawning, feeding and rearing, and migration.
Internationally, the most widely represented group
of fish in estuaries are euryhaline marine teleosts
(Claridge et al. 1986; Potter et al. 1990). As these
species typically enter estuaries during their first
year of life, they utilise estuaries as nurseries
(Blaber 1980), and have been called "estuarine
opportunists" (Lenanton & Potter 1987).

"True" estuarine species spend all of their lives
there (Dando 1984) and are best considered
"estuarine dependent" (Day et al. 1981). Freshwater
species may inhabit the upper reaches of estuaries,
while small numbers of a wide range of marine
species stray into saline regions near the mouths of
estuaries (Potter et al. 1990). As 17 of the 27 species
of New Zealand freshwater fish are diadromous
(McDowall 1976), spending an obligatory phase of
their life cycles at sea, estuaries provide essential
pathways for their migrations between fresh and
salt waters (McDowall 1988).

There are about 300 estuaries distributed around
New Zealand (McLay 1976), but relatively little is
known about the composition of their fish faunas
and factors controlling their distribution and
abundance. To date, studies on fish populations in
New Zealand estuaries (e. g., Webb 1972, 1973;
Kilner & Ackroyd 1978; Eldon & Greager 1983;
Eldon & Kelly 1985; Roper & Jillett 1981; Deverall
1986; Roper 1986) have been primarily descriptive
with little emphasis on determining how fish species
interact with each other and their environment.

Our aim was to determine seasonal spatio-
temporal patterns of fish distribution, abundance,
and size in an estuarine community. The Kakanui
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River estuary, on the east side of the South Island,
was chosen because it appeared a physically simple
system with few indentations, good access was
available throughout its length, and studies on
resident brown trout populations were underway
further up stream (Hayes 1995; Jowett 1995).

METHODS

Study area
The Kakanui River drains a small lowland
catchment (894 km2), and flows mainly south-east
from its origin in the Kakanui Mountains to enter
the Pacific Ocean 10 km south of Oamaru. It has a
mean flow of 4.9 m3 s~', with a coefficient of
variation in flow of 2.07, indicating that flow
variability is medium to high relative to other New
Zealand rivers (Jowett & Duncan 1990).

The estuary is elongate and narrow (Fig. 1), with
a restricted mouth that becomes progressively
aggraded until periodically scoured by floods. The
mouth did not close during the present study,
although it did become progressively restricted.
Given that natural low flows in summer are
exacerbated by abstraction of water for irrigation
(Otago Catchment and Regional Water Board
1983), temporary mouth closure during drought
years is probable. Waiareka Creek, the only tributary
of the estuary, is small, deep, and slow flowing,
and enters the upper reach on the true left bank,
immediately above extensive limestone cliffs which
extend along the left bank for about 600 m. Flow in
Waiareka Creek averages 8% of the total river flow
(Otago Catchment and Regional Water Board
1983).

Opposite the cliffs, the right bank is generally
1—2 m high, and composed of loam, with periodic
thickets of willow (Salix spp). In the lower reaches,
the right bank becomes progressively higher until
it forms cliffs which extend down stream to the
mouth, while the left bank becomes reduced in
height to about 1 m. The north-east corner of the
lower estuary forms a shallow sandy bay, although
the configuration of this varies with the passage of
floods. During spring and summer, growth of green
algae Enteromorpha spp. is prolific throughout the
mid to lower reaches of the estuary.

Defining the first riffle in the river as the upper
limit, the estuary measures 2570 m in length, a
maximum width of 250 m, an average width of 104
m, and a surface area at mean sea level (MSL) of
17.0 ha. The dominant substrates are silt and sand

Fig. 1 Map of the Kakanui estuary, South Island, New
Zealand, showing dominant substrates, seining sites and
Reaches 1—4.


