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Abstract Commercial gill-nets of three mesh
sizes (3.5",4.5",5.5" diagonal measure) were joined
into a single net 300 m long and 5 m high, and set
at three localities (New Plymouth, Palliser Bay, Bay
of Plenty) in the lower North Island, New Zealand.
The nets were bottom-set in shallow (9—26 m depth)
and deep (35-100 m depth) water, mostly for 16 h,
to test the effects of mesh size on the species
composition and sizes of fish caught. In 17 sets,
3284 fish of 55 species were caught. Across all
species, larger fish were caught in deep water and
at the two largest mesh sizes. The species caught
and proportional composition of the catches varied
both between locations and mesh sizes. Overall,
there were important differences between mesh
sizes, depths, and locations in the species
composition and size distribution of gill-net catches,
as well as a wide range of species and sizes caught
within single sets. Indications are that effective
targeting of individual species at the nearshore-
pelagic interface may be confounded by bycatch.
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INTRODUCTION

Gill-nets are widely used in small-scale fisheries
because they require little investment in labour and
equipment, and are effective in catching widely
scattered fish populations (Reis & Pawson 1992).
Compared to other fishing gear, gill-nets can be
highly size-selective (Gulland 1983) and, for a given
mesh size, catches decrease sharply for fish smaller
and larger than the modal size class of those retained
(Acosta 1994). Estimates of abundance and size-
frequency distributions of fish populations using
data from gill-net catches can be strongly biased,
since the length distribution of the catch seldom
represents that of the fished population (Reis &
Pawson 1992; Acosta 1994). It is therefore
important to be able to determine the selectivity of
gill-nets for fish size.

Gill-net selectivity has been defined as the
probability that a fish of a given species and size
will be caught when encountering a specified mesh
size (Matsuoka et al. 1990). However, Hamley
(1975) proposed that gill-net selectivity should be
redefined as the probability of capture, given the
fishing effort, because part of the observed
selectivity may result from different probabilities
of large and small fish encountering the net (Lagler
1968). Rudstam et al. (1984) found the probability
of encountering a gill-net to be directly proportional
to the distance travelled by the fish during the
sampling period. This distance increases with fish
size because swimming speed increases with fish
size (Bainbridge 1958).

Interspecific differences in behaviour,
morphology, and even in the habitat each species
occupies are factors that may account for the
observed differences in mesh selectivity between
species. Differences in encounter probabilities
between large and small fish will affect the
selectivity of gill-nets on different species as well






