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Abstract The acute toxicity of un-ionised
ammonia to seven New Zealand indigenous fish and
one indigenous crustacean species was established.
Shrimp (Paratya curvirostris) was the most
sensitive species, followed by banded kokopu
(Galaxias  fasciatus), common  bully
(Gobiomorphus cotidianus), common smelt
(Retropinna retropinna), redfin bully (G. huttoni),
inanga (Galaxias maculatus), and longfin and
shortfin eels (Anguilla dieffenbachii and A.
australis). The 96 h LCsg at 15°C and pH 7.5 and
pH 8.1 ranged from 0.75 to 2.35 mg NH; I"! for
these species. Unusually, New Zealand fish were
more tolerant to ammonia than some native
invertebrate species tested by a similar method.
Within the limits of the life stages and species tested
here, adequate protection is provided for native fish
by adopting US Environmental Protection Agency
ammonia criteria.
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INTRODUCTION

Lowland streams in New Zealand often drain
intensively developed land, and as a consequence
anthropic activities often result in high summer
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water temperatures, excessive diurnal oxygen and
pH fluctuations, and pollution input from various
sources (Wilcock et al. 1996). Ammonia is one such
pollutant, entering rivers and streams directly from
livestock wastes or indirectly via poorly treated
waste water discharge. The toxicity of ammonia in
water is principally the result of the un-ionised form
(NHj3). The ratio of un-ionised to total ammonia is
dependent on several factors; in freshwater the most
important of these are pH and temperature. The
concentration of NHj increases with increasing pH
and temperature (Emerson et al. 1975); a rise in
temperature from 20 to 25°C coupled with an
increase in pH from 7.5 to 8.5 can cause about a
15-fold increase in the amount of NHj.

Routine water quality monitoring of lowland
streams draining agricultural land in New Zealand
has shown that total ammonia concentrations often
exceed 0.4 mg NH;I"! (R. J. Wilcock, NIWA, pers.
comm.) and may be up to S mg NH; I”! (Hickey &
Vickers 1994). Recent studies suggest that dairy
shed oxidation ponds, particularly, represent a
significant toxic risk to fish populations, especially
where multiple discharges occur (Hickey et al.
1989); surveys of 20 dairy-shed effluent ponds in
the Auckland region showed that effluent ammonia
frequently exceeded 360 mg NH; I! (Hickey &
Vickers 1994).

In a nationwide study of freshwater fish, lowland
sites were shown to have the highest density and
diversity of native fish (Jowett & Richardson 1996).
In addition, many native species are diadromous,
undertaking at least one migration between the sea
and freshwater during their life cycle (McDowall
1990). Lowland streams thus provide a migration
route for inland species.

The ammonia criteria set for European inland
fisheries is 0.025 mg NH; I"! (Alabaster & Lloyd
1984), whereas the US Environmental Protection
Agency (USEPA) recommends a level 0f0.035 mg
NH; I”' (USEPA 1985a). New Zealand usually
applies USEPA criteria as these are more extensive.
For example, separate criteria are provided for






