New Zealand Journal of Zoology, 2000, Vol. 27: 85-91 85

0301-4223/00/2702-0085

$7.00/0  © The Royal Society of New Zealand 2000

Sensitivities of mosquitofish and black mudfish to a piscicide: could
rotenone be used to control mosquitofish in New Zealand wetlands?
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Abstract The comparative sensitivities of
mosquitofish (Gambusia affinis) and black mudfish
(Neochanna diversus) to the piscicide rotenone were
investigated to determine whether it is feasible to use
rotenone to control mosquitofish in wetlands inhab-
ited by mudfish. Mosquitofish were exposed to four
nominal rotenone concentrations (56, 79, 112, 158
ug.L1) and the time taken for 50% (ET50) and 90%
(ET90) of individuals to gasp at the water surface
was recorded. Fish were removed from the rotenone
at this stage and placed in rotenone-free water to
recover. Mudfish were exposed to a single nominal
rotenone concentration (100 ug.1-"), and removed
when hanging at the surface and gulping air. The
response time of mosquitofish decreased with con-
centration. Mean ET50 values were 158 and 26 min
for 56 and 158 j1g.L-! rotenone, respectively. Mean
ET90 values were 246 and 36 min, respectively.
Mudfish were approximately twice as sensitive as
mosquitofish to 100 pg.L-! rotenone. All mudfish
recovered following exposure to rotenone. The man-
agement implications of the findings are discussed.
We suggest that if rotenone were to be used to con-
trol mosquitofish in wetlands, it could be applied in
summer to remnant standing water as repeated doses
of 100-200 pg.L™".
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INTRODUCTION

The black mudfish (Neochanna diversus) is one of
five mudfish species belonging to the genus
Neochanna, in the family Galaxiidae. Until recently,
only three species of mudfish were known in New
Zealand. They occupy similar habitat, but are
separated geographically. A fourth species was
recently discovered in Northland (Gleeson et al.
1999). The Tasmanian mudfish has recently been
included in the genus and is considered ancestral to
the group (McDowall 1997). Unlike the Tasmanian
mudfish and many other galaxiids, the New Zealand
mudfish species are non-migratory, completing their
entire life cycle in freshwater.

Black mudfish preferentially inhabit peat swamps
that are subject to seasonal drying (McDowall 1979).
They are facultative aestivators, and burrow in mud
only when the overlying water dries up during late
summer. Remnant populations can also be found in
drains and ditches in areas that were once extensive
wetlands but have since been drained for agriculture
(Barrier 1993).

The black mudfish is currently classified as a
‘data deficient’ species by the IUCN (Baillie &
Groombridge 1996), meaning that knowledge of the
species is too meagre to allow proper evaluation of
its status. Recent work (McLea 1986; Barrier 1993;
Dean 1995) suggests that black mudfish are not as
rare as was previously thought, but their distribution
has been considerably reduced by widespread
swamp drainage.

In addition to habitat loss, the remaining popu-
lations also have to contend with the introduced
mosquitofish, Gambusia affinis. Gambusia affinis is
native to Gulf and Atlantic lowland drainages of the
southern United States and Mexico (Rosen & Bai-
ley 1963), and has been distributed worldwide as a
mosquito control agent. The species was introduced
into New Zealand in the 1930s (McDowall 1990),
is now widespread throughout the northern North
Island, and is increasingly common in habitats oc-
cupied by mudfish. Mosquitofish are able to survive
environmental extremes and are prolific breeders,






