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Hen eggs poisoned with sodium monofluoroacetate (1080) for
control of stoats (Mustela erminea) in New Zealand

E. B. SPURR
Landcare Research
P.O. Box 69
Lincoln, New Zealand

Abstract Control of stoats (Mustela erminea) us-
ing sodium monofluoroacetate (1080) injected into
hen eggs was investigated in pen and field trials. For
captive stoats, the LD50 of 1080 in hen eggs was 0.49
mg/kg and the LD90 was 0.70 mg/kg. In a field effi-
cacy trial using 1080-poisoned hen eggs in bait sta-
tions, consumption of eggs was reduced by 91.9%
in the poison area relative to the non-poison area
within 22 days. Video recordings showed stoats, a
possum, and a kea approached bait stations, but only
stoats entered and ate eggs. In subsequent live-trap-
ping, one stoat was caught in 91.5 trap nights (1.09/
100TN) in the poison area and eight stoats in 101
trap nights (7.92/100TN) in the non-poison area.
Assuming stoat numbers in the two areas were simi-
lar before poison-baiting (a reasonable assumption
based on egg consumption rates), this represents an
86.2% reduction in the number of stoats in the poi-
son area relative to the non-poison area. Success
should be even greater in management operations,
because 1080-poisoned eggs could be left in the field
for longer. Further trials using live-trapping or ra-
dio-telemetry to monitor stoat survival are needed
to substantiate these results.
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INTRODUCTION

Predation by stoats (Mustela erminea) is a critical
factor in the continued decline of several native bird
species, such as brown kiwi (Apteryx australis),
black stilt (Himantopus novaezelandiae), New Zea-
land dotterel (Charadrius obscurus), kaka (Nestor
meridionalis), yellow-crowned kakariki (Cyanoram-
phus auriceps), and yellowhead (Mohoua
ochrocephala) on the New Zealand mainland
(Dowding & Murphy 1996; McLennan et al. 1996;
O'Donnell 1996; O'Donnell et al. 1996; Miller &
Elliot 1997). The Department of Conservation cur-
rently relies on trapping with Fenn traps, set in tun-
nels and baited with domestic hen eggs, as the main
method of stoat control for the protection of these
species (King et al. 1994). However, trapping is la-
bour-intensive because, by law, traps must be
checked daily. Furthermore, traps and tunnels are
bulky and heavy, and so are difficult to move from
one area to another. Consequently, trapping is cur-
rently restricted to small, localised areas. A lethal
bait is urgently needed as an alternative to trapping
for large-scale stoat control.

In preliminary trials, captive stoats would not read-
ily eat potential long-life fish-meal or cereal-based
baits used for control of ship rats (Rattus rattus), Nor-
way rats (R. norvegicus), kiore (R. exulans), mice (Mus
musculus), cats (Felis catus), pigs (Sus scrofa), and
brushtail possums (Trichosurus vulpecula) (Spurr
1999). However, the stoats, especially males, readily
ate domestic hen eggs. Hen eggs injected with
toxicants have been used successfully for control of
skunks (Mephitis mephitis) in the USA (Seyler &
Niemeyer 1974; Rosatte et al. 1986). Potential
toxicants for stoat control include sodium
monofluoroacetate (1080), brodifacoum, pindone, and
cholecalciferol, all registered in New Zealand for con-
trol of a range of vertebrate pests. This paper reports
on the amount of 1080 needed to kill captive stoats,
and on the effectiveness of 1080 in hen eggs for con-
trol of stoats in a field trial. The research was carried
out with the approval of the Landcare Research Ani-
mal Ethics Committee.
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METHODS

Toxicity of 1080 in hen eggs to stoats
Wild-caught stoats were held individually in steel
mesh cages, 2 x 1 x 1 m, at the Landcare Research
captive animal facility, and maintained on a diet of
raw hen eggs, raw horsemeat, raw beef, and dead
day-old chickens. After stoats had been acclimatised
to captivity for at least 4 weeks, a hen egg containing
the equivalent of 0.25 mg of 1080 per kg of stoat
body weight was given to one female, 0.5 mg/kg to
one female and one male, 0.75 mg/kg to one female,
1.0 mg/kg to one female, 1.5 mg/kg to two males,
2.0 mg/kg to one male, and 2.5 mg/kg to two males
(Table 1). Non-toxic eggs were given to one female
and one male. The fate of the stoats was recorded
daily for at least 30 days or until the stoats died. The
LD50 (dose lethal to 50% of the population) and LD90

(dose lethal to 90% of the population) were
calculated using a maximum likelihood estimate
(SPSS Inc. 1996).

Efficacy of 1080 in hen eggs for stoat control
The efficacy of 1080 in hen eggs for stoat control
was field-tested in mountain beech (Nothofagus
solandri var. cliffortioides) forest, Craigieburn
Forest Park (171°E44'E, 43°E08'S), in February-
April 1994. The poison area was in the Craigieburn
River valley and the non-poison area was in the
adjacent Broken River valley (the same valley as
studied by King 1983). The two valleys were about
2 km apart and separated by a ridge 1000-1500 m
high. The stoats had finished breeding, and the
juveniles were dispersing at the time of the trial
(King 1990). Beech seedfall was low in both 1993
and 1994 (R. B. Allen pers. comm.). Mouse numbers
were also low (E. B. Spurr pers. obs.). Rats were not
known to be present, and were never caught in 5
years trapping by King (1983).

Commercially-available grade 5 hen eggs were
used as bait. Before being injected with 1080, the
eggs were dyed green, within the range of colours
221 to 267 as described in the New Zealand Standard
Specifications 7702, as required under regulation 23
(1) of the Pesticides (Vertebrate Pest Control)
Regulations 1983. This is approximately the colour
range of green vegetation. This colour was achieved
by soaking eggs in a mixture of 'Dylon' brand
'Tartan Green' and 'Leaf Green' cold water clothing
dyes (Spurr & Hough 1997).

On the basis of preliminary toxicity tests (Spurr
1999), the green-dyed hen eggs were injected with
0.3 mg 1080 in 0.6 ml of aqueous solution, using a

Fig. 1 Bait station with entrance restricted by wire mesh
to prevent stoats removing hen eggs.

1 ml hypodermic syringe with a 35 mm 16-22 gauge
needle. A small hole slightly larger than the diameter
of the needle was made in the blunt end of each egg
using a sharp-pointed carpenter's bradawl. The needle
was then inserted through the hole and the syringe
contents carefully injected into the centre of the egg
so that the toxic solution did not exude from the hole.
The hole was not sealed after injection. Inspection of
six injected eggs showed that most of the 1080 solution
settled between the yolk and the albumen.

Bait stations were made by modifying the wooden
cantilever tunnel live-traps used for capturing stoats.
The treadles of the traps were locked half open,
creating two entrances 60 x 90 mm, which prevented
non-target species such as the Australasian harrier
{Circus approximans) and kea {Nestor notabilis)
gaining access to the eggs. The eggs were placed on
the floor at the back of the bait stations. The solid
floor of the bait stations prevented non-target species
from burrowing underneath to obtain the eggs. On
14 February, 38 bait stations were placed 100 m
apart in a single line 3.7 km long in each valley. Two
raw non-toxic hen eggs (one punctured, one whole)
were placed in each bait station and checked and
replaced as necessary at 1-7 (usually 3-4) day
intervals until 5 March. From 5 March, when it
became apparent that stoats were removing eggs
from the bait stations without eating them (and
perhaps making them accessible to non-target
species), the entrances to the bait stations were
restricted with wire mesh to 35 x 60 mm, large
enough to allow stoats to enter but small enough to
prevent them from removing the eggs (Fig. 1).

One punctured non-toxic egg was placed in each
bait station on 5 March, and checked and replaced


