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Abstract Laboratory tank experiments were used
to determine the effect of turbidity levels ranging
from 0-640 Nephelometric Turbidity Units (NTU)
on mean feeding rates for each species. Mean
feeding rates for banded kokopu (Galaxias
fasciatus), smelt {Retropinna retropinna), inanga
(G. maculatus), and common bullies
{Gobiomorphus cotidianus) were all reduced by
increased turbidity, but significantly so only for
banded kokopu and inanga. Banded kokopu was
the most sensitive species as feeding rates at 20
NTU were significantly lower than in clear water,
compared with levels over 160 NTU for the other
species. Feeding rates for redfinned bullies
{Gobiomorphus huttoni) increased with turbidity up
to 40 NTU then decreased. Reductions in feeding
rate at elevated turbidity levels were the result of a
reduced inability to feed, rather than to stress, as
exposure to the highest turbidity level did not reduce
feeding motivation or appetite. Feeding tests in the
dark indicated that, whereas vision was important
for feeding by all species, banded kokopu and
common bullies had a comparatively well-
developed ability to feed using non-visual senses.
Non-visual feeding may have reduced the impact
of high turbidity levels on feeding for these two
species, and could confound attempts to determine
the effects of turbidity on visual feeding on live
prey.
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INTRODUCTION

Lethal concentrations of inert suspended solids
(SS) have been reported for a number of northern
hemisphere fish species, and are generally
>500 g m"3 (Alabaster & Lloyd 1980; Newcombe
& McDonald 1991). Nevertheless, sublethal
concentrations of SS can affect fish populations by
decreasing habitat, by reducing growth through a
reduction in food supply or feeding ability, and by
disrupting migrations through avoidance (Alabaster
& Lloyd 1980; Bruton 1985; Newcombe &
McDonald 1991; Ryan 1991).

In New Zealand rivers, SS concentrations are
related primarily to flow rate, but can be temporarily
increased (over periods of months to years) by
changes in land use (e.g., from forest to pasture),
or by landslides following rainstorms (Hicks &
Griffiths 1992). SS levels may only exceed lethal
levels for fish for relatively short periods of time
(weeks-months), but evidence is accumulating that
the upstream migrations of native fish species are
affected by sublethal concentrations of SS, and such
levels may persist for much longer periods (years).

McDowall & Eldon (1980) indicated that
juvenile migrants of koaro {Galaxias brevipinnis),
inanga (G. maculatus), and banded kokopu (G.
fasciatus) avoided highly turbid waters occurring
during flood conditions in rivers, even though koaro
appeared to be more tolerant of turbidity than the
other two species. Similarly, Saxton et al. (1987)
related the low numbers of inanga and relatively
high numbers of koaro entering the Motu River, to
the higher turbidity of this river compared with other
Bay of Plenty rivers. The absence of juvenile
diadromous fish (eels, bullies, galaxiids) from
pristine forested streams above a major landslide
in the Retaruke River (Whanganui River) was
attributed to the effects of turbidity on migrant fish
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