Invertebrate foraging by water birds, and the use of
Acelepryne to reduce their invertebrate prey
at Vancouver International Airport
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Reproductive physiology of Culex mosquitoes




Ibycter americanus
Red-throated Caracara
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YVR Airport Work
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Barn Swallows: 607+ strikes since 2000

-
S




II|HIl|lIII|||||

s
i

1

"llnl

1

ool

rr
1

1

I
85
iuullm

Ifim
T8
i

T8

|IIII'lIII

mn

I

I'IIIl[IIIIlIIlmiIIIIIII'LIIl"lIIII'EIIIIIII

Py
it

Iillillll’u"

IIIIIIIII

=
i
=
=

v

—||lll'|‘illllllnll

L

I T T T T e T T T T T
PR ———————

ﬂJyIl'HI'j!l‘JH]IIL[HIIIHMHIHLLHII!ffI'ILﬂlIiIIWIII'Ilﬂgﬂ



Wv-.:.on SEPTIO_ 102270 _ BOSWX 2

I‘Illliil il
ﬁlllmll I

1
(LT

1] Ill’il
i

1
1

L[

s

1

=
=
g_.
.

Hffll‘lﬂh‘

llﬂljfll

% _
_'liIIrIIIJTIII'JIIHL Iitli

iIIIlIHI W i
w .ll ; Imllwllwllmllmﬂl'!:llﬂlﬂ Iltwlllllllﬂ&lll |
L




YA 2017 AV 61 1250 POT_HNSW XY

IIIII[IIi||1|r|

"

=X
=3
=

iy Illwlll|llll-[|lllllllwlll‘ IFIIEIIIHI‘FI

||||r.ﬂ| [

£III|IIIEII

IJ"'.'.

e
Hlth:':ll!ll:llJIllmlll nrﬁljm

rll‘llllll

4l

Hvlﬂ!lll}llllillll&lI!|1III£IIIIIIIIt

I ]J'"HILIHJ“W“JJ"L[:FH mﬂiﬂf lllﬂtﬂwlﬂ'
L = e o ! . --
- M‘MHHTINENT.“:J e LIFLTTT "l_“ll . l. LT " ] " - . Al .II' i (il |:! I 'l HEL

R

wsr T ome e o
(LT TR L e



e \We dissected and examined 31
Barn Swallows that had been
killed in birdstrike incidents in . Vancowver

the summer of 2013 Q :
* We identified insect prey and Rehnond i

compared it to available flying
prey caught in Malaise traps

e Calculated selection ratios for
orders
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Ceraleptus pacificus (Hemiptera: Coreidae)




Ceraleptus pacificus (Hemiptera: Coreidae)
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Myrmica specioides (Hymenoptera: Formicidae)
AKA “impressive fire ant”



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







Lessons from the swallows







Mating flights attract swallows,

possibly drifting over runways,
" where birds are struck



Diet and Prey Selection of Barn Swallows (Hirundo rustica) at
Vancouver International Airport
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cly distributed acrial insectivore in North America, but has declined
are largely unknown, though presumably relate mainly to changes
- To help lnrurm conservation priorities for this species, we assessed their diet and prey selection using
Iy struck by aireraft at Vancouver In Airport (YVR), Esophagi and gizzands of 31 Bam Swallows collecied
from June 2013 to October 2013 contained ins ly from the orders Hymenoptera (mean across birds = 40% of insect
numbers), Diptera (31%), Hemiptera (15%), and (":lephrdl 12%%). To assess prey selection, we compared the esophagi and
gizzard contents of 20 swallows collected from July 2013 1o September 2013 to populations of aerial insects we sampled
during the same period using Malaise traps. Barn Swallows selected strongly for insects in the order Hymenoptera (mainly
Formicidae, which comprised 29% of diet), and selected against insects in the orders Coleoptera, Diptera, and Lepidoptera.

a combined, Barn Swallows displayed strong selection for insects of length 4-8 mm [hm[)- length uss.ludm :
“onversely, they selected against smaller and la 2
sects sampled in Malaise traps. C E suggest that Bam Swallows select among
available aerial insects within local feeding sites for taxa that (i) are of intermediate size, (ii) occur at relatively high density.
and (iii) have poor flight performance,

The Bam Swallow E.Hi'nrmf’o ."I'J.\'H-('r.n’} is lhc most w

For all prey

Key Words: Barn Swallow; Hirundo rustica; aerial insectivore; diet; prey selection: Vancouver International Airpont; British

Columbia

Introduction

Populations of acrlal insectivores in Canada have
declined by 70% since 1970, constituting the most pro-
nounced decline among all categories of Canadian birds
(North American Bird Conservation Initiative Canada
2012). The Barn Swallow (Hirundo rustica) is the most
widely distributed aerial insectivore in North America
and has declined appreciably throughout C: ,
Breeding Bird Survey data for 1970-2011 showing a
i annual trend of —4.01% (Environment Canada
2013). Barn Swallows were assessed as Threarened in
2011 by the Committee on the Status of Endangered
Wildlife in Canada (COSEWIC), but have yet to be lis
ed under the Species ar Risk Acr (COSEWIC 2011;
British Columbia Conservation Data Centre 2013; Gov-
emment of Canada 2017). The causes of Barn Swallow
declines are unknown, but likely include a combination

of the following threats on breeding grounds: loss of

nesting and foraging sites due to agricultural changes,
decreased abundance of ae nsects, climate change,
competition for nest sites with House Sparrows (Pass-
er domesticus), cetoparasites, and nest removal by hu-
mans (08 [1C 2011,

LThe Ottawa Field-Naturalisis” Club (2017)

Very few detailed diet studies have been completed
for Barn Swallows, particularly for the North American
subspecies (H. 1 ervthragaster) that differs in behaviour
and morphology from the Eurasian subspecies (/.
rustica; Brown and Brown 1999). Limited results for
both subspecies suggest that prey size is an important
factor affecting prey selection; although small prey
items occurred in the dict, Barn Swallows fed mainly
on relatively large prey (= 1.5 mg dry mass; Tumer
1982; Holroyd 1983). Adult Bam Swallows also tend
to feed larger prey to their young than they cat them-
selves (Waugh 1978). A sample of 467 Bam Swallows
collected throughout the United States and Canada con-
tained mainly Diptera (39.5%), Hymenoptera (22.7%),
Coleoptera (15.6%), and Hemiptera (15.1%: method
of analysis not specified; Beal 1918).

The purpose of this study was to assess the diet and
prey selection of an at-risk acrial insectivore, the Bam
Swallow. To study this sensitive species, we took ad-
vantage of birds lethally struck by aircrafl at Vancouver
International Airport (YVR) on Sea Island in Rich-
mond, British Columbia, Canada (49.2°N, 123.2°W).
Bam Swallows are a concern at YVR because since
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. invertebrate foraging by water
birds at YVR
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Chemical management
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Future directions
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Rough-legged Hawk Hawk: 40 confirmed strikes
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Coyote: 6 confirmed strikes (though not a bird)
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Short-eared Owl: 75 confirmed strikes
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American Wigeon: 77 confirmed strikes
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My species of interest:



Mallard: 61 confirmed strikes
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Northern Pintail
13 confirmed strikes
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Photo by David Bradbeer



Confirmed Duck and Dunlin strikes
2001-2018 (cumulative)

50

40

Number of strikes @

20

10

1 2 3 4 5 6 7 8 9 10 11 12
Month

Represents appx. 25% of total confirmed bird strikes!



; -
\ A w‘}r «
Diet analysis of selected bird species Bm=—
— e —



Diet analysis

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

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

71 birds had identifiable invertebrate prey items









Local flavour
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Earthworms, family
Lumbricidae




Crane flies: family Tipulidae
Primarily Tipula paludosa and Tipula oleracea







Wireworms: family Elateridae
AKA click beetles, clickers
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Agriotes lineatus, a European click beetle




Winter cutworm,
larva of
Noctua pronuba
Lepidoptera:
Noctuidae




Noctua pronuba, a European moth
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Experiment: insecticidal reduction of large-bodied
insects in selected fields around runways

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

e 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
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Sampling protocols:

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

e 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 ,
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Effects on earthworms
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e Control fields had an average
of 621 kg of earthworms/ha

* Treatment fields had an
average of 240 kg /ha

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

. Acelepryh is NOT reported to
kill eérth\worms (Jn fact the

| ﬁpposnte') TECAT

4 4
7
e
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3= Soil sampling
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Effects on soil dwellers: wireworms
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Effects on winter cutworms

e T caal = W "
e a ™ - ’ S
4 -
-.‘
g N
-y
* e
- - [




Noctua pronuba larvae

Effects on winter cutworms
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Estimated

reduced biomass (kg/ha)

Numerical Estimated control
reduction (%) biomass
(kg/ha)
Earthworms 55.2 624
Craneflies 93.3 429
Noctua 99.9 NA
Click beetles 56.3 NA

240

a lot!

NA




e Substantial biomass reductions possible with Acelepryn application in
fall




e 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




Cultural co | methods?
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Current exper|ment Acelepryn as a barrier
treatment
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Legend
= ] control

B treatment
[_] worm counting area




Future directions

| b|rd act|V|ty (though getting = —
valid data tough in an airport
environment)

 Experiments to reduce grass
productivity, nutrient content,
or palatability

e Conversion of grass landcover
to a less productive, more
diverse ecosystem
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Thank You!
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