Sniffing out predators

Using olfaction to protect native
species
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‘ Manaaki Whenua
Landcare Research






Key management objective
IS to attract mammals to our
cunning devices
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Behaviour of stoats (Mustela erminea) raiding the nests of rock wrens
(Xenicus gilviventris) in alpine New Zealand
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Mammalian pheromones —
new opportunities for improved
predator control in New Zealand
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ANTI-PREDATOR TRAINING:
AN EXPERIMENTAL APPROACH IN
REINTRODUCTION BIOLOGY

A thesis enbmined ln
pantial fulfilment of
the requiternents for fhe
Dugree ol
Muster of Sciencs in Zoology
by
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Predator exposure improves anti-predator responses in a
threatened mammal
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Olfactory web of information




Experiments - Predator interactions

Stoats fear and avoid ferrets and cats
Garvey, Glen & Pech (2015) Biological Invasions

Stoats are attracted to the odour of ferrets and cats
Garvey, Glen & Pech (2016) Behaviour Ecology & Sociobiology
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* Risk
assessment

* Niche
partitioning

* Mustelid family




Mustelid lure - trial

Kokako CATCHMEN T
project
Hunua
ranges
WHAREROA
GUARDIANS

COMMUNITY TRUST

“ Department of
‘/‘ Conservation

- / Te Papa Atawhai
Kaweka Forest
Park



Captures per 100 trap nights

Lure trial — Stoat captures

Captures per 100 trap nights
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Natural lure has limitations!

» Difficult to collect
» Landscape scale

* Longevity could be
extended

* Need to synthesise ferret odour



Behaviour trial
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Chemical analysis
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Synthesising mustelid lure

Behavioural trials combined with chemical analysis
- 8 key compounds identified
- Testing the most attractive combination
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Remove social reward and habituate to cue

Remove food reward and habituate to cue



Exploiting olfactory learning in alien rats to protect

birds’ eggs
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Predators must ignore unhelpful background “noise” within infor-
mation-rich environments and focus on useful cues of prey activity
to forage efficiently. Learning to disregard unrewarding cues should
happen quickly, weakening future interest in the cue. Prey odor,
which is rapidly investigated by predators, may be particularly ap-
propriate for testing whether consistently unrewarded cues are ig-
nored, and whether such behavior can be exploited to benefit prey.

we predict that repeated failed foraging attempts “push” the cues
into the background of a predator’s sensory realm so misleading
or irrelevant information can be ignored in the future, a process
that efficient predators must use constantly. Although actual sen-
sory perception of the cue may not be affected, decreasing cue
salience and responsiveness in this context is a short-term behav-
ioral adaptation likely to arise out of a combination of associative




Messing with the mind

Using unrewarding prey stimuli to reduce
predator impacts



Background

®* NZ's endemic fauna evolved with avian predators that hunt
using sight

® Fauna visually cryptic with few defences against mammals that
hunt mostly using smell






Background

NZ’s endemic fauna evolved with avian predators that hunt
using sight

Fauna visually cryptic with few defences against mammals that
hunt mostly using smell

Mismatch between visual defences and olfactory hunting

What can be done to address this mismatch?

Robert MacArthur, Eric Pianka, Merritt Emlen — predators
constantly make foraging decisions to maximise energy intake
Hunger forces focus on rewarding cues — ignore unprofitable
cues that waste energy

Cryptic prey ignored if more easily detectable prey available



Habituation Generalisation




Chemical profiles of bird odours
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Ferret and hedgehog pen trials




Time at odour points (sec, + SE)
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Field trial
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2 Field trial
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Modelling encounters with odours
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Hatching eu

ccess rate +- 85%
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Piled oystercatchers (sites combined)
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Summary

» Boosted chick production by c. 40-100% during a 25-32
day period

» Survival of chicks born early typically higher than chicks
born later (Aalbert Rebergen, unpubl. data).

» Probably targets predators that inflict most damage, and
evade control programs



How is it any better than existing lethal
methods?

Lethal methods cannot be applied everywhere, especially where
problem predators are native and protected

Common sense to develop array of methods:
— predators learn to avoid single methods that are repeated
— different methods suit different circumstances

Best applied during vulnerable periods e.g. breeding season or
during translocation

Areas prone to rapid re-invasion

Predators that rely on alternative prey
Prey that are visually cryptic
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