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Main Pests

• New Zealand is a 
unique situation 
with numerous 
introduced 
mammalian pest 
species.
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Stoat (Mustela erminea) Possum (Trichosurus vulpecula)

Feral cat (Felis catus)Ship rat (Rattus rattus)



Control options

• Once the “control” objective has been 
decided, there are a number of tools 
available:

– Exclusion, banding, deterrents. 

– Hunting, shooting.

– Trapping. 

– Toxicants. 

– Biological control.



Toxicants

• Currently 8 toxicants registered in NZ for possum 
control:

– Compound 1080. Zinc Phosphide! PAPP! Sodium Nitrate!

– Brodifacoum.

– Cyanide (disrupts oxygen metabolism).

– Cholecalciferol (vitamin D3, elevates blood [Ca], heart 
failure).

– Phosphorus (forms phosphide gas, disrupts respiration).

– Pindone (anticoagulant).



Compound 1080

• Sodium monofluoroacetate

– Small molecule C2H2NaFO2

• In pure form is a light, fine white powder, 
water soluble.

• Disrupts krebs cycle:

– Cells lose energy production capability.

• 1080 is aerially applied in bait. Will talk 
about this in later lectures.
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The Ideal Toxin
Attributes 1080

Inexpensive Yes - $0.08/possum

Antidote No – under development

Degradable Yes – will biodegrade in soil and water

Species specific No – most mammals susceptible

Humane ? – debatable

Non-persistent in livestock Yes – fluoroacetate quickly metabolised 

Low risk of primary poisoning ? – low risk of large mammal death 

Low risk of secondary poisoning No – carnivores at risk from carcasses

High public acceptance No – is this the major issue?

Comprehensive database of toxicology ? – registered for use in USA



Public Perception

Source:  Montague, T.L. 2000. The brushtail possum. Manaaki Whenua 

Press, NZ.



The Knife Edge Challenge in Possum 

Control

Benefits

•Conservation

•TB reduction

• Protection of forest 

and crops

Risks

• Non-target wildlife

• Environmental contamination

• Domestic Animals, Human 

Health
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Benefits of Possum Control to 
Flora

ECOL302

Bait shyness

11Source:  Montague, T.L. 2000. The brushtail possum. Manaaki Whenua Press, NZ.



Benefits to Fauna

ECOL302

Bait shyness
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Source:  Powlesland, R.G., Knegtmans, J.W., & Marshall, 

I.S.J. (1999) Costs and benefits of aerial 1080 possum 

control operations using carrot baits to North Island 

robins (Petroica australis longpipes), Pureora Forest 

Park. New Zealand Journal of Ecology, 23, 149-159.



Kiwi-Tongariro-1080-predators
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RISK HAZARD EXPOSUREX

Hazard

(toxicity)

acute

sub-lethal

Exposure
Direct

Indirect
secondary poisoning

soil, plants, water, dust 
contamination



Acute toxicity

Dog 0.07

Rat 0.2

Sheep 0.25

Possum 1.0

Duck 9.0

Weta 90

Species LD50 mg/kg • 1080 is broad 

spectrum

• hazardous 

to most/all species

Child 15 kg 1-2 baits

Adult 70 kg 4-8 baits



Birds most at risk?

Bird species Total with radio-tags Bird deaths Bait type used

Brown kiwi 61 0 Cereal

great spotted kiwi 16 0 Cereal

Weka 32 1 Cereal

Morepork 7 0 Cereal

Kaka 57-62 0 Cereal

Morepork 6 1 Carrot

Blue duck 19 0 Carrot

Kaka 38 0 Carrot

Kereru (pigeon) 15 0 Carrot

Survival of radio-tagged birds after aerial 1080 operations



Bird Mortality

• Many operational improvements have occurred since 240 
native birds, mostly insectivorous species, were found 
dead after four aerial 1080 operations in 1976 and 1977. 

• Those operations had all used poor quality baits – undyed, 
raspberry-lured, unscreened carrot baits, with a very high 
percentage of “chaff”. 



Bird Mortality

• Some 40% by weight of the carrot was small 
fragments (chaff) of less than one gram, which were 
both extremely numerous and lethal to small birds. 
Screens now remove pieces of carrot weighing less 
than two grams. 

• Raspberry lure is banned, carrot baits must be dyed 
green and the addition of cinnamon flavor deters 
birds while masking the 1080 odor to possums.



Aerial Refinement

• Between 1978 and 1993, extensive monitoring after 70 aerial 
1080 operations, using screened carrots or cereal-based baits, 
found a total of 83 dead birds, of which 34 were native 
species. 

• Blackbirds and tomtits were the species most commonly 
found dead. This was less than one detected native bird death 
per operation. Monitoring surveys indicate that few bird 
deaths occur from aerial 1080 operations as long as “best 
practices” are followed.



Key Points! Non-target birds and 1080

• Individual birds can be killed. Fewer losses with cereal pellets. 

• Successful possum control should reduce predation/ 
competition and increase bird breeding success. 

• A recent study of five operations in the North Island tested the 
impacts of cereal and carrot baits on tomtits, using sowing rates 
of 3-5 kg/ha. It confirmed that 12 g cereal baits had little, if any, 
immediate impacts on tomtit populations at these sowing rates.



What About……?



Rock Wren

• There is still no clear evidence as to why rock wren being monitored in 
Kahurangi National Park went missing after unseasonable weather and 
snow and the pest control operation last spring. 

• While some birds were probably lost to 1080, early counts indicate the high 
nesting success due to stoat control has already balanced this out with 61 
birds estimated in the area after the operation was carried out compared 
with 49 birds before hand. 

• The full effects of aerial 1080 pest control on rock wren won’t be known 
until the end of next summer when the birds have another chance of 
breeding with reduced stoat numbers. 



Kea

• Since 2008, 155 kea have been 
monitored through ten 1080 
operations, with 20 (12.9 per 
cent) recorded fatalities, DOC 
says.

• Kea are particularly inquisitive 
and DOC has been researching 
ways to minimise the loss of 
individual kea in 1080 
operations.



Long-Term

• Since 2008, 155 kea have been monitored through ten 
1080 operations with 20 (12.9%) recorded fatalities. 

• Recent research at Okarito showed that following the 1080 
pest control operation in 2011 kea nesting success in the 
treated area increased from 51% to 100%. Nesting success 
of 38% was recorded in a nearby untreated area.  The 
following year 69% of nests in the treated area succeeded, 
compared to 1% in the untreated area.  



How Can You Repel Birds?

• A secondary
repellent differs 
from a primary
repellent in that 
discomfort or 
illness occurs 
some time after 
consumption.



Primary Repellents

• DOC is investigating two bird repellents d-pulegone
and 9, 10 anthraquinone—for use in 1080 
operations.  Both compounds have been trialed 
with other birds in New Zealand and overseas. 

• D-pulegone is a food additive based on the 
peppermint flavour found in some plants in the mint 
family.  Birds have been shown to be irritated by its 
odour and taste.  



Primary Repellent



What About the New Toxins?

• Persistent compounds (anticoagulants)

• Some poisons inhumane or unpopular

• Tools that communities can use

• Gap between refining/optimising 1080 use & aspiration for 
biocontrol

• Take some pressure off 1080

• More tools in tool box

• Providing a more advanced

generation of toxins 

NO NEW VTA’s SINCE 1980s



New toxins, delivery systems, monitoring 
systems and traps

Focus …. i) extending the registration of acceptable “low residue” tools

ii) new toxins 

iii) then linking new toxins to new baits and re-settable

delivery systems new toxins 



1st Generation RBC toxins

• Para-aminopropiopenone

(PAPP) and sodium nitrite (SN)

• PAPP for stoats, feral cats (NZ) and foxes (Aus) 

• SN targeted possums (NZ) and  feral pigs (Aus)



North Island feral cat field trial

• 1500 ha block 
Ngamatea station

• 22 pre-feeding sites set 
up & monitored

• 21 radio-tx & 3 un-
collared



Key features NI field trial

• 5 PAPP baits station for 
5 nights 

• 40 mg PAPP

• Of 21 radio-tx cats – 1 
died before trial & 4 left 
area after being 
collared



Feral cat trial completed –June 09



Results

• 13/16 died

• 3 monitored un-
collared cats died  

• 16/19 (84%) monitored 
cats died

• dead cats 123 m from 
bait stations



Stoat Spitfire



Analogues of PAVP

H2N

O

PAPP



NZHerald August 2006 

Auckland man was almost killed 
by a plate of poisoned meatballs 
The "deadly meatballs" level of  
preservative sodium nitrite  was  
X 344 times  permitted level for 
cured meats…. meatballs had 
43,000mg/kg; the maximum 
permitted is 25mg/kg….”tasted 
bitter had to add heaps of 

tomato sauce”(JAFA) 



Promising result in 1st possum field 
trial with sodium nitrite- more trials 

planned 2010/11
. 



Risk to Mammals



Risks to Birds



Application Methods

MK 1: Stoat, possum  and rodent toxin delivery- (and rabbits?)  

MK 2:  

This series adds a counter to the device  

MK3: 

This series incorporates species recognition  



Summary

• Refinement of repellents should help to 
reduce non-target by kill.

• Recently registered toxins have low toxicity 
for birds.

• Refinement of delivery methods should also 
help reduce future risk to NZ birds.
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KILL TRAPS

• There has been 
research on kill 
traps – however, 
these remain an 
expensive option 
(labour costs).



Trapping
• A large number of trap types currently used 

for the control of vertebrate species in NZ.

• Two broad categories, capture or kill.

• For the purposes of this lecture will explore 

welfare issues of kill traps.

Capture trap –Grieve wire Kill trap –LDL101



Ferret 3-min test
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Multi-Kill Traps




