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Impoundment and introductions: their impacts on native fish
of the upper Waipori River, New Zealand

Richard M. Allibone*

The distribution of fish species in tributaries of Lake Mahinerangi, a hydro electric
storage impoundment, and its feeder catchment the upper Waipon River were surveyed
Six fish species were located during the survey of 46 sites, ot which Galaxias species
and brown trout were the most widely distributed Only single fish species were
recorded at 35 sites (76 1%), two or more at eight sites (17 4%), and none at three sites
(6 5%) Absent from all the survey sites was the long-finned eel, the most ubiquitous
native fish ot New Zealand The fish distributions and presence offish passage barriers
suggest a dominance hierarchy existed with dominant species excluding other species
from certain stream reaches Brown trout was considered the most dominant species,
and koaro and brook char the next most dominant Two non-migratory galaxnds, the
dusky galaxias and Eldons galaxias, were considered the most susceptible to
displacement and have probably suffered range contractions since the creation of Lake
Mahinerangi and the introduction of salmonids
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INTRODUCTION

The alteration of river systems by impoundment is common throughout the world Impacts
on and alterations to the freshwater fish fauna, both within the impoundments and downstream,
have often been documented (e g , Holden 1979) Impoundments may also affect the upstream
tributary systems (Ruhr 1956, Winston et al 1991, Pnngle 1997) but these are less frequently
observed or even looked tor (Pnngle 1997) The development of New Zealand waterways
has included frequent creation of impoundments for hydroelectric storage and irrigation, but
often little concern has been shown for downstream or upstream effects, and/or for the
consequences of preventing fish passage over dam structures (McDowall 1990) Investigations
of the fish fauna following impoundment have also been rare or lacking

Within New Zealand waters some diadromous fish species {Galaxias and Gobiomorphus)
are capable of forming landlocked populations in natural lakes and artificial impoundments
(McDowall 1990) Any changes in abundance and distribution of newly landlocked stocks of
migratory species may have consequences for resident non-migratory fauna, which have
rarely, if ever, been considered when impoundment structures are built Koaro (Galaxias
brevipinms Gunther), one of the larger native fish species (attaining lengths of 288 mm,
Duffy 1996), is the most commonly landlocked migratory fish, and is widespread in both
South and North Islands Landlocked populations of koaro use lakes, instead of the ocean, as
juvenile rearing habitat, and the juveniles migrate upstream into the adult habitat in tributary
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streams (McDowall 1990), often affecting the upstream fish community Koaro is also
considered a threatened species and given a category C rating (third priority threatened
species, Tisdall 1994) by the Department of Conservation

McDowall & Alhbone (1994) used existing fish records and some investigations in the
lower tributaries of Lake Mahmerangi (a hydroelectric storage lake on the Waipon River,
South Island), to hypothesise that koaro had displaced a closely related non-migratory
galaxud species from tributaries upstream of the lake Lake Mahmerangi dates back to an
original earthen storage dam constructed in 1907 This dam was replaced by a larger concrete
structure m 1910, which was subsequently replaced by yet larger constructions in 1923 and
1931 Lake Mahmerangi attained its present form in 1946 (Beeche 1950) Dunng this period
of dam development, a previously diadromous population of koaro became landlocked in
Lake Mahmerangi McDowall & Alhbone (1994) hypothesised that the change to lake-
rearing of juveniles, and the decreased migration distance, allowed greater recruitment of
koaro into lake tributaries, and consequential displacement of the non-migratory galaxuds
They noted, however, that much of the upper Waipon River and its tributaries were in remote
areas which had never been surveyed, so the full impact of koaro could not be assessed It
remained possible that populations of non-migratory galaxuds survived in the upper reaches

Subsequent to McDowall & Alhbone's (1994) analysis, revisions of galaxud taxonomy
recognised tour new species of non-migratory galaxud, from the Otago Southland region
(McDowall & Walhs 1996, McDowall 1997) Two of the species described were the dusky
galaxias (Galaxias pullus McDowall) and Eldons galaxias (Galaxias eldoni McDowall)
(McDowall 1997), and both are known to live in the Waipon River catchment below Lake
Mahmerangi (Alhbone 1997a, Alhbone & McDowall 1997) Dusky galaxias was known
from only two streams m the Waipon catchment, while Eldons galaxias was present in the
Waipon and other tnbutanes of the Taieri River Both species were classified as category I
threatened species (Tisdall 1994) (considered threatened but information is lacking), by the
Department of Conservation Alhbone & McDowall (1997) using the Department of
Conservation's ranking system, and data not previously available, informally classified
dusky galaxias as a category B species (second pnonty threatened species) Both species
have similar life cycles the adults spawn in spring, larval fish hatch in late spring and
develop over the summer into juveniles Adults mature in two or more years and may live for
up to ten years attaining a maximum length of 150 mm (Alhbone 1997b, Alhbone &
Townsend 1997, Alhbone & McDowall 1997)

Of the introduced fish in the upper Waipon River, the brown trout (Salmo trutta L ) has
the longest history It colonised the river from introductions elsewhere in the Taieri River
before the construction of the first dam (Matunn & Wright 1989) Perch (Percafluviatihs L )
arrived accidentally when a population living in old gold mining dredge ponds was released
into the lake by nsmg water levels in 1926 (Matunn & Wright 1989) Rainbow trout
(Oncorhxnchus m\kiss (Richardson)) were introduced as the result of an extensive stocking
operation earned out by the Otago Acclimatisation Society from 1966 to 1973 (Matunn &
Wright 1989) The impact of the introduction of these sports fish has not been assessed, but
evidence from other studies (Townsend & Crowl 1991, Alhbone & McDowall 1997) shows
that salmomds have displaced non-migratory galaxuds Dusky galaxias and Eldons galaxias
are considered to have been the non-migratory galaxuds most likely to have inhabited the
upper Waipon River prior to sports fish introduction and impoundment Unfortunately the
full extent of the pre impoundment distributions of these species will remain unknown No
distributional data were collected for these species until the 1960s, well after the damage due
to introductions and impoundment had begun

The aim of this investigation was to survey areas of the upper Waipon River to determine


