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Dietary alterations in resident and migratory
New Zealand common smelt (Retropinna retropinna)
in lower Waikato lakes after two decades of habitat change
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Abstract The diets of lake resident and both
allopatric and sympatric migratory (diadromous)
forms of common smelt (Retropinna retropinna
(Richardson)) in Lakes Waahi and Whangape
(Lower Waikato River system, New Zealand) were
examined before and after collapse of macrophyte
beds and loss of associated invertebrates. Before this
diets were varied, but dominated by chironomid lar-
vae and pupae, supplemented by semiplanktonic
crustaceans in small smelt in particular and by
corixids in larger smelt. Afterwards diets were less
diverse and the main food items were mysid shrimps.
The opportunistic, generalist feeding habits of smelt
help their survival of habitat changes.
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INTRODUCTION

Our studies on New Zealand common smelt,
Retropinna retropinna (Richardson), began in 1975
in Lake Waahi, North Island, New Zealand. Little
was then known of their ecology apart from an ear-
lier study by Jolly (1967). We found two different
forms of smelt in the lake, one an apparent lake resi-
dent and the other diadromous, coming into the lake
at an intermediate size but not spawning there as far
as we could determine (Northcote & Ward 1985).
They differed in gill raker number which was higher
(25-32) in resident smelit than in migratory smelt
(18-24). Further studies on smelt in Lake Waahi and
elsewhere in the Waikato region followed (Ward et
al. 1987; Hayes et al. 1992; Northcote et al. 1992;
Mitchell et al. 1993; Boubée & Ward 1997).

We began examining the diets of the resident and
migratory fish in 1975-76 to determine the extent
of overlap between these cohabiting but both mor-
phologically (McDowall 1979) and genetically dis-
tinct (Mitchell etal. 1993) forms of the same species.
Ever since Darwin enunciated the principle that
complete competitors cannot co-exist, the extent to
which overlap in ecological requirements can be
tolerated between similar species or forms before
competitive exclusion and hence ecological niche
differentiation occur has been debated (e.g., Hardin
1960; Nilsson 1967; McLaughlin & Roughgarden
1993; McPhail 1994; Schluter 1994; Northcote
1995). We wondered whether the co-existence of the
two forms of smelt represented an example of incipi-
ent speciation, driven by competition for common
resources. We hoped to continue this study in later
years but were confounded by great changes in the
Lake Waahi ecosystem when the formerly dense
macrophyte beds disappeared in the late 1970s (de
Winton & Champion 1993). This resulted in a ma-
jor change in the invertebrate fauna and later the
resident form of smelt was no longer to be found. In
this paper we document some dietary differences
between sympatric resident and migratory smelt in
both Lake Waahi and the nearby Lake Whangape but
also dietary changes in eventually allopatric






