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Abstract Many of New Zealand’s Galaxias spe-
cies have declined in abundance this century. Some
stream-resident species are now restricted to sections
of tributaries above waterfalls >3 m in height that act
as barriers to the predatory brown trout (Salmo
trutta). It has been suggested that these spatially iso-
lated populations are also genetically isolated and as
a result experience restricted gene flow. We used
isozyme electrophoresis to test this hypothesis. Com-
parisons were made between and within tributaries
at sites separated by waterfalls. Results from six
polymorphic loci showed evidence of genetic het-
erogeneity among populations of G. anomalus and
G. depressiceps from tributaries of the Taieri River
system, South Island, New Zealand. In one instance,
heterogeneity was found within a single tributary.
This demonstrates that gene flow among populations
is restricted and that waterfalls are likely to be a sig-
nificant influence in controlling galaxiid population
structure.
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INTRODUCTION

Whitebait runs, in which juveniles of a number of
migratory Galaxias species return to streams after
feeding at sea, are familiar events in New Zealand
(McDowall 1970, 1990). Less well known are the
non-migratory, stream-resident members of this ge-
nus. There are five described species in this group,
the most widespread of which is Galaxias vulgaris
Stokell, the common river galaxias. Found through-
out South Island east of the Southern Alps, G. vul-
garis has been noted to display morphological
variability throughout its range (McDowall 1990;
Glova et al. 1990). One population from Central
Otago was described as a distinct species, G.
anomalus (Stokell 1959), but this was later
synonymised with G. vulgaris (McDowall 1970). A
recent study focusing on populations within the
Taieri River system in Otago found that there were
at least four genetically distinct types within this
river system alone (Allibone et al. 1996), including
G. anomalus and the recently described G.
depressiceps (McDowall & Wallis 1996). This find-
ing suggests that what was perceived to be a wide-
spread and abundant species would, in Otago at least,
be better regarded as smaller populations of more
locally restricted species.

In addition to the problems associated with frag-
mentation into discrete genetic units (Moritz 1994),
these species, like many other natives, are suffering
from the influence of introduced predators. Exotic
fish species—in particular brown trout (Salmo trutta
L.)-—have been implicated in the decline of native
species. Studies of G. vulgaris in the Taieri River
(Townsend & Crowl 1991) and on a related conge-
ner in Australia, G. olidus (Tilzey 1976; Cadwallader
1979; Fletcher 1979), found that the native species
was largely restricted to sites inaccessible to brown
trout, in particular to tributary headwaters above
waterfalls higher than c. 3 m. This disjunction effec-
tively separates the fish in each tributary into a
subpopulation. There is indirect evidence linking
brown trout to the decline in G. vulgaris via preda-
tion (Crowl et al. 1992), competition for food






