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Abstract. Vancouver international Airport (YVR) is situated in a tidal estuary that is used by 
migrating, overwintering, and resident waterfowl. As a result, the majority of bird-aircraft 
collisions involve water birds such as ducks, gulls, and shorebirds.  Though the tidal and runoff 
waters are attractive to these animals, omnivorous and adaptable species such as Mallards, 
Northern Pintail, Green-winged Teal, and Dunlin also use the runway-adjacent grassy infields for 
foraging in the fall and winter. Dietary analyses of culled and aircraft-struck birds from these 
time periods indicate that terrestrial invertebrates such as earthworms, crane fly larvae, 
caterpillars of noctuid moths and click beetle larvae comprise the bulk of the prey consumed by 
these bird species. We are studying whether reduction of these prey groups can be accomplished 
using chemical and non-chemical interventions, with the hopes of reducing bird presence 
adjacent to the runways at YVR. Application of chlorantraniliprole (a broad-spectrum 
insecticide, trade name Acelepryn) to the soil in early fall of 2018 reduced earthworm numbers 
by 55%, tipulid larval numbers by 92%, noctuid caterpillar abundance by 99% and click beetle 
larval abundance by 36%.  The scale of these reductions represents a substantial decrease in 
invertebrate biomass available to foraging birds over the fall and winter, and may well result in 
lowered bird presence on insecticide-treated areas of the airfield. With these positive results in 
hand, we will continue to study the effectiveness of such chemical controls as well as cultural 
and biological control of the invertebrates favoured by waterfowl at YVR. 
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Image: Alejandro Erickson 2007



Reproductive physiology of Culex mosquitoes



Ibycter americanus
Red-throated Caracara



Apoica pallens



Myrmica rubra





Latrodectus hesperus



YVR Airport Work







Barn Swallows: 607+ strikes since 2000









• We dissected and examined 31 
Barn Swallows that had been 
killed in birdstrike incidents in 
the summer of 2013

• We identified insect prey and 
compared it to available flying 
prey caught in Malaise traps

• Calculated selection ratios for 
orders







Ceraleptus pacificus (Hemiptera: Coreidae)



Ceraleptus pacificus (Hemiptera: Coreidae)







Myrmica specioides (Hymenoptera: Formicidae)
AKA “impressive fire ant”



Myrmica specioides (Hymenoptera: Formicidae)
AKA “impressive fire ant”





Lessons from the swallows



Ceraleptus pacificus is abundant 
and a prime prey item



Mating flights attract swallows, 
possibly drifting over runways, 
where birds are struck





Current work: invertebrate foraging by water 
birds at YVR





Overview
1. Birds of concern
2. Invertebrate diet of 

winter birds
3. Chemical management 

of invertebrates
4. Future directions

Image: Colin McCann



Bird species of concern at YVR



Rough-legged Hawk Hawk: 40 confirmed strikes



Red-tailed Hawk: 66 confirmed strikes



Coyote: 6 confirmed strikes (though not a bird)



Short-eared Owl: 75 confirmed strikes



Bald Eagle: 29 confirmed strikes



Great Blue Heron: 51 confirmed strikes



Microtus townsendii





Snow Goose: 39 confirmed strikes
high hazard species



American Wigeon: 77 confirmed strikes





My species of interest: 



Mallard: 61 confirmed strikes





Northern Pintail
13 confirmed strikes





Green-winged Teal
30 confirmed strikes



Dunlin: 106 confirmed strikes







Photo by David Bradbeer



Represents appx. 25% of total confirmed bird strikes!



Diet analysis of selected bird species



187 birds examined, 141 of which had were 
suitable for diet analysis 

71 birds had identifiable invertebrate prey items

Diet analysis

Species Number of birds examined
Mallard 123
Green-winged Teal 33
Northern Pintail 23
Dunlin 8







Local flavour









Earthworms, family 
Lumbricidae



Crane flies: family Tipulidae
Primarily Tipula paludosa and Tipula oleracea





Wireworms: family Elateridae
AKA click beetles, clickers



Agriotes lineatus, a European click beetle



Winter cutworm,
larva of 

Noctua pronuba
Lepidoptera: 

Noctuidae



Noctua pronuba, a European moth







Experiment: insecticidal reduction of large-bodied 
insects in selected fields around runways

• Hypothesis: we can reduce 
populations of terrestrial 
invertebrate prey of winter-
feeding birds by applying a 
broad-spectrum insecticide

• Further work may reveal 
reduced bird presence in 
treated areas

(If you kill it, they won’t come)



Experiment: insecticidal reduction of large-bodied 
insects in selected fields around runways

Acelepryn (Chlorantraniliprole)
Group 28 – Ryanodine receptor modulator







Sampling protocols: 

Earthworms: 2 applications of allyl isothiocyanate (mustard oil) in 
water, collection of expelled earthworms (November 2018)
• Counted, weighed in lab

Noctua pronuba: sweep netting of grass in daylight (5 X 20 sweeps), 
identification, counting (November 2018)

Wireworms: grass/soil cores, hand searching for larvae (November 2018)

Tipulids: grass/soil cores, hand searching for larvae (April 2019)



Earthworm sampling







Effects on earthworms



• Control fields had an average 
of 621 kg of earthworms/ha

• Treatment fields had an 
average of 240 kg /ha

• field 16 (4.61 ha), saw a 
reduction in wet mass from 
2863 kg to 1106 kg

• Acelepryn is NOT reported to 
kill earthworms (in fact the 
opposite!)



Soil sampling





Effects on soil dwellers: wireworms





Effects on winter cutworms



Effects on winter cutworms



Effects on tipulid larvae





Taxon Numerical 
reduction (%)

Estimated control 
biomass
(kg/ha)

Estimated
reduced biomass (kg/ha)

Earthworms 55.2 624 240

Craneflies 93.3 429 31.5

Noctua 99.9 NA a lot!

Click beetles 56.3 NA NA



• Substantial biomass reductions possible with Acelepryn application in 
fall

• But the price is very high!



• Pesticide interventions 
do reduce numbers in 
critical time periods, 
but it is unclear 
whether this in turn 
reduces bird presence

• Invertebrate bonanza 
at YVR could to be 
related to a monocrop 
system

• Ultimately, 
transforming the 
landcover may be a 
more permanent 
solution



Cultural control methods?







Current experiment: Acelepryn as a barrier 
treatment

Photo by David Bradbeer
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Photo by David Bradbeer





Future directions

• A demonstration of reduced 
bird activity (though getting 
valid data tough in an airport 
environment)

• Experiments to reduce grass 
productivity, nutrient content, 
or palatability 

• Conversion of grass landcover 
to a less productive, more 
diverse ecosystem





Thank You!
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