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1. Introduct ion

The threat posed by bifds to aircraft is not a static one. The nature and severity of
the hazard can change on a daily or seasonal basis, or tn response to short tem
changes in facto.s such as weather conditions. More dificult to evatuaie, however.
are changes in bifdstrike hazards which may occur in response io longer terra
changes in the overall abundance or distrlbution oi bird populaiions. Such processes
occur relalively slowly (e.9. the Cottared Dov€ (Streptopetia decaoclo) which has
spread across the whole of Western Europe since the 1 930 s (Gibbons et at. 1 993)).
These changes in range or abundance may be dnven by natural processes or
assisted by man. Some, such as the Co lared Dove, may have liltle impact on the
aviation community. but olhers have ihe poteniial to cause serious hazards, One
such species is the Canada Goose (Branta canadensis)

The Canada Goose is a native of Norlh America where between erght and twelve
distinct races are recognised (Delacour 1959. Patmer 1976, t\4adge & Burn 1988 ).
There as considerabie overlap between the races, but in geneEl birds are darker
towafds the west of their breeding range and targer towards the south. Most of the
races are highly migratory, and some, particuJady the larger races, show a
pronolnced northward migration before lhe summer moult (Ste ing & Dzubin 1967
Salomonsen 1968 Wege 1980, Zicus 1981. Davis et at. 1985).

'1.1 The growth of Canada Goose poputations in Europe

Canada Geese wefe irsl introduced to Great Britain as an ornamental waterfowl in
the coliection of King Chades ll (St Jamess Park London),n 1665. A number of
other introductions to wildfod colJections around the countrv followed lowen 1983).
Tne morp'roloov ano coloJraton o' lhe cu,rent Br i t isr  and Lrrropean populat ions
suggest thal the original introductaons were from the larger, less migratory, eastern
races: the nominate \B.c.canadensis) and ihe Giant Canada Goose IB.c maxima)
(included in Lc.motrittl by some authorities (Pdmer 1976)). IMost tntrodLrced Canada
Geese thefefore show litlle migratory behaviolf. the exception being the
Scandinavian populations which rnigrate south in winter in response lo harsh
weather conditions (Fabricaus 1983).

The population in Bfltain remained relativety smatt untit the 1950s when the firsl
deliberaie relocation of birds occufred. Al least 700 birds were moved by the
Wildfod Trust (now The Wihfowl & Wellands Trusl - WWT) to retieve loca
agricullurai problems, and many hundreds of birds were translocated by the
Wildfowlers Association of Greal Britain and lreland {WAGA|. now the British
Assooatron for Shooling and Conservation - BASC) to provide shooting of wid
geese in southern Britain. These movements, together with the creation of gravel
pits and other artificiai habitats along river vatteys, resutied in the sp.ead of the
species and the first calls for control (by the Wildfowl Trust) were made rn the 1960 s

Elsewhere in Europe, a similar paltem occured with population groMh fottowing
deliberate intfoduclions or relocations of geese either as ornamental waterfowl or as
a shooting quarry. This has led to the eslablishment of a number of expanding
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populations (e.g.60,000 birds in Scandinavia (Vikberg & Moilanen 1985, Udo 1979
I\,4asden & Andersson 1990, Heggberget 1991) and smallet populatrons in many
other countries including the Netherlands, Belgium and the Republic of lteland)
There are stil plans to introduce the species to Russ a for sporl shooting (N,4asden &
Andersson 1990, Gabuzov 1990)

The first organised summer census of Canada Geese in Britain was carried out in
1953. when between 2.200 and 4.000 birds were recorded. At that time, lhe bids
formed discrete, localised, sub-populaiions, each with a rather restricied tange, and
little or no movemenl between them. Surveys in 1967'1969 indicated thal the
population had increased to 10.500 and many new localitres had been colonised A
census in 1976 indicated an estimated 19,400 birds. A national survey of all
introduced geese n 1991 produced 60,834 Canada Geese. These suNey results
suggesl a tvejold increase in the populalion over ihe 24 years lrom 1953 to 1976,
whilstthe 1991 survev produced 220% more birds than in 1976 (see ng 1) Over
the whole period, the population appears to have been growing at a progresslvely
faster rate, f.om 6.8% to 8-0"/o peryeat the average grolvth tate since 1976 was 8%
per year (Delany 1992).
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As ihe size of the Bfitish population of Canada Geese has increased conllicts

;;;;h" liros ano numan interests have become more frequent Requests for

;;;;; j;;;;td ;sricultural and amenitv damase iv canada seese-iave

increaseo in number aUK government data) and calls foI a national strategy .lo
;;il firltad size and/or ptevent further spread have been made bv

i""Jo*t.,., trnl"ipuf authorities and some biologists Although complaints about

Crnuc" c"""" a"o'uging agricultutal crops fouling amenity grassland or hafassrng

i"tl"r *","rr"*i .p""l.i "i" *|n.on, ihe extent of the present or likely iuture

problem posed to aviaiion interests has been little studied

1.2 The birdstrike hazard posed by Canada Geese

Only lwo biroslrikes wilh Carada Ceese have bee'1 recorded n Bnlair rLK Crvil

,quiu'io. nu'noritt data/ On 5lh AugJsl 1989 a Boe'ng 74l slruLk l!{o canada

ClJ"" o" irr." ,jn rtorn London Heathrow at a heght of 200 feet Damage to the

n.-o-"-J-i"n'""i4*i *"" sustained but the flight contrnued' on 20th Augusr 1990 a

4""i"; ial "|"" a H"rthrow, struck three canada Geese on the iake-off run The

aircrai sctaped its tail on lhe runway during take-off and fetumed for an oveMeight

landino. The aircraft was removed from service for repair

London Healhrow, alihough not inmediaiely adjacenl to large water bodies' is 
-c|ose

io u nu.oer or rese.oir; and gravel pit complexes which carry large and growng

populataons of canada Geese As numoers continue to increase in the rest of Britain

,ni Erroo". the poiential for more such incidents at other airports also lncreases

e;""r." l;'ri"ir-hist,V social nature, flocking habit and high welght (birds in rhe

a"iih-i;tii;^ ;!isn netween g ana 4 ks (pers obs )) there is..clearlv -the
.ossiUifiiv ol tnat a vei senous incident could occur if birdstrikes with ihis spec'es

become more frequent

ln their native North America. Canacla Geese are a migraiory species but ln recent

vears a targe poputation of non-migratory birds has built up in a number of US cities

iii-"r_rl"sMt ".tituted the bt;l population of urban Canada Geese to number

il";;.' ;i inousands in North America as a whole' mostlv ol the race

;.;.;;i^";. The increasing numbers of canada Geese in the urlcan envrronmenr

has coincided with a rise in the number of incidents of collisions with aircratt in

;;;i;;;:.-;;';",;p'e between 1q86 and 1e8s canada ceese wete r.lvolved il
'iiuirc"ttiii. 

*.t.q sz5o 000 ar Reno-sparks arrDort Nevdoa USA which resL ted

n,f ' "-US f"o"rr 'Avial ;on Admrnislralon threalenng 10 cose lhe akoon l l  control

measures were not instrtured rFr ra'7ir 1992) 
ssim 

a'"1;::t""".'""T;,$
llinneapolis St. Paul airpo.t, whete fout

;J""i reeo "na 1984 (i cooper perc' comm ) In bolh cases th" P'":'.eI",Y."I:
"""""ib"t"a by the ar ;al of large numbers of migrant geese' b't *-t i:llp
ooorlt,o" of fo"f oitO" in Britaln' ofien on uban fringe sites close to airports cleafly

,ia; the potential to cause seriols hazards to aircrait

Both of the birdstrikes involving Canada Geese in Britain wete wilh bkds overflying

Ge airReto. canaOa Oe.se bte;d and roost on or around bodies of water' They teed

."tjiu ov q-")i";"t"t turl ot dgnculluralcrops ano mav'lv consrderable dislarces

ro fno i.riraore 'eed:nq areas Canada Geese are lhere'ore ur'lkely Io keqJerL



aidields with an effective tong grass poticy and, sance they may be hunted in theopeT season. resoord well to scanng witf pyrolecnltc devtces The hazdrd posed bv
uanaos Geesp oq the airlleld ,rserl is therelore eastly manaqeable at most sttej.
Exceptions to this situation are airfields which are immediatelt adjacent to takes or
rvers, e.g. Burke Lakefront Airport, Ctevetand USA is flank;d bi Lake Eirie and,
despile a long grass.egime is frequented by targe numbers of Ca;ada Geese which
breed nearby (pers obs.) Airfietds with targe bodies of waier such as batancinoponds on the sile may also atract Canada Geese from time to tme. For example:
Chrcago Ondre Airpon ras a targe take on the propedy wl-rLh atrrdcrs Candda
Geese lo lhe airftelo and a nurrber ol strikes wtth tnis speoer have occurred (R
Sliwinski pers. comm ) Nevedheless, it is ovedtying Canada Geese that constitute
the greatest hazard al most airfields. lf these problems are to be controlted.
mandgement ol bird lunbers or behavrour away fiom lhe a.rlletd needs to be

Because Canada Geese are an introduced species in Brjtain and Europe, there is
ess pressure to conseNe them than for native species. They afe however,
orotecled under lhe Btrds Drreclive of rhe Furcpean Urron, ard have varvrno
degrees of proteclton unde|he nalrona laws of the member coLntres. tt ts posstbte:
In Britain at ieast, to obtain specjat ticenses to controt OtrC poputat;ons ii a cteaihazard to aviation can be demonstraled and if olher control .n"it,oO" not a"orlri*
lrcenses have failed. Because most Canada Goose hazards to aircraft are likelv;
result from birds ffying over airfields, any effective managemenl programme will
require work to be conducted off the aimetd and coui invotve tihe licensed
deslrucluion of birds. Such control methods can be extremely controversial and
should not be undedaken tighfly or withoui a reasonable prosp;ct of success. Thispaper rcvrews the available management techniques, both lethal and non_lelhal for
controlling Canada Geese away from an airfield and describes a numbei ofInlegraled management slrategies that could be employed to reduce the hazard to
arrcraft posed by Caanda Geese by reducing iheir numbers at a particutar sile or
sites. The techniques described are tegat in creat Britain Drovidino lhe
appropriale licenses are obtained rflhere necessary. Workers in oiher cou;tries
shorrld ensure that th€ir national laws permit the use ot the methods
described.

2, MANAGEMENT OPTIONS CURRENTLY AVAILABLE TO CONTROL CANADA

Feare (1991) reviewed the options for the controt of Canada ceese in Bntajn, butresFarch Inlo agricullural and amenilv da.nage prevent,on has concenlrated on onJy
o.eoplron involving reoucing reproductrve o-,tout (C tes & Slreer 1990, Baker et ai1993). Other work has taken the form oi ad,toc population managemenl usua y
wilhoul oroper erpenmentat desion and w1n t, le or no totlow Jp or p;bl catiol of lhe
oara Kesea.ct {runded by the JK t\,thisrry ot Agricuhure Courtrvside Divisronr i.r,o
rle enectrvenpss o[ a nurnoer oi pop|'taltor conlro, tecnniques is currenth, inp'oqress al CSL (Watota u'lpubt). AssessmFnt ot lhe nke,y effectrveness ot the
vanous rnanagement techniques avaitable therefore leans heavjly on American
researcn, anO on experience wiih other watedowl species in Eurooe.
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The contro methods cunentty available fall Into two categories: behavjour
moditication (by scaring (including shooting), habitat management, exctusion and
chemical repellenis)i and population control (by retocation, shooting in or out oi
season, egg contro culling at nroult, and culling with other capture techntques (e.g.
narcottsed baits or traps)).

The main objeciive of managing Canada ceese for iight safety woutd be to remove
or deterthe Geese from a water body or feeding ground whrch jnvotved them making
flights across an aidield. Deterring birds from using a tempofary food source e.g.
sproutrng wrnter wheat is analogous to a farmer protecting a temporadly vulnerable
crop, and may involve the short term deplovment of behaviour modtfication tactics
such as scarers. Preventing birds from making long term use of a water body or
feeding site srte may require management of ihe population to reduce numbers or to
eradicate the birds altogether because they witt eventuatly habituate to scaring

2-1 Behaviour modilication technioues:

2.1.1 Scaring with acousiic stimuti

The pyfolechnic ' shell-cracker' commonly lsed in airfield bird control may be used
to deler Canada Geese trom a siie. This method has the advantage that the human
operator can respond to the behaviouroithe birds and thus reduce habituation to the
strmulus. The presence of lhe operator also adds a visual stimulus to the technique.
lf suppoded by occasionai shooung (see below) this is a most effective scaring
melhod. blt its use in public areas may not be possible for safety reasons.

The most commonly used ag culturat bird scarer is the gas cannon, a device
designed to ernit one or more explosive reports usually ai set intervals. Although not
reccomended for long term scafing on airfields, such devices can be effectlve in the
short term scarng of most birds, parlicularly those subject to hunting pressure, as
lhe sound ofthe cannon simulates that of a shotgun. Other acoustic scarerc produce
a variety of loud shrieks, distress calls, infrasound and ultrasound. These systems
were developeo mai'lly to orotect agncuhurat crops. .nany ot whrcf are vutntabte lo
bird damage for a relatively short penod. Henrich & Craven (1990) detecled no
habituatjon of migrant Canada Geese to a sonjc scarer over a seven week trial
period. lf acoustic scarers are to be deployed for tonger periods, they should be
regulaiy moved (ADAS 1987) or combined with other techniques io reduce the rate
at which the birds become habiiuated to the scanng slimulus. Urban Canada
Geese, which are not hunted and are accustomed to the kinds of unusual
stimuli associated with living in ctose proximityto man, may very quickty tearn
to ignoae gas cannons and other noise-producing devices.

Many species habituate less rapidly to scarers incorporating their own distress or
alarm calls and the structure of these calls is being examined to increase their
effectiveness furthef throLlgh the synlhesis oi superstimuli by enhancing certain
particuar segments of the calls (Aubin 1990). The distfess ca s of birds are
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extensMely used to deter them from aidields (Bridqman 1980). Mott & Timbrook
(1988) successfully used the alarm calls of Canada ceese to deter brrds from
damage sensitive areas ior 2-3 week periods, but the birds moved only a short
distance and returned immed ately after scaring stopped. Canada Geese do not
produce disiress calls.

2-1,2 Scaring with visualsi imul i

Visual scafers can take a va ety of forms, from the familiar scarecrow. through
plastrc strips attached to poles, to kites or balloons representrng birds of prey, and
even intlaiable human figures which se from a box in the ground carrying an
imitaiion firearml Kites and baloons may not be suilable for use on airfields, but
could be deployed effeciively at olher sites. As with acoustic scarers, these devices
are effective in detening birds from areas for as long as the birds natural neophobia
persists. Heinrich & Craven {1990) found that Canada ceese we.e deterred from
fields whefe brjghtly coloured strips of mylar tape 1.5m long and 15cm wde attached
to poles 1.7m high. Poies were set out at densities of 1.5 pef hectare. The geese
were noi detered, howevef, if they landed in an adjoining fietd and watked into the
prolecled area. In the same study, human effigies (scarecrows) were also found to
deter m€rant Canada Geese particularly fiom small tetds with iatt boundary features
such as woods. As with the mylar flags the detereni effect only occuned if the bids
saw tfre scarecrow from ihe air. Birds thal landed nearby and walked into the feld
were nol deterred. The lrials described above were conducted on migratory Canada
Geese subject to hunting pfessure. Urban geese may be far less easy to scare using
passive acoustic or vsual stimuli.

2.1.3 Scaring by shoot ing

Although shootang is more usualy regarded as a means of popuation control, it can
also be used lo reinforce scaring programmes. Shooting io scare geese combines
visual (the presence of lhe shooter) with acoustic (the sound of the gun) stimul; and
is reinforced by lhe occasional killing of a btrd, An increase in the shooting pressure
on geese al a parbcular site is likely to make them generally more wary and more
responsive lo olher scadng techniques, particularly gas cannons and scarecrows. In
Brilain, Canada Geese can be legally shot in season (f September to 31 January or
to 20 February below high water mark of average spring tides) and licences to shoot
a limited number of birds to aid scaring during the close season can be obtained in
order to reduce sks 10 flight safeiy.

2.1.4 Chemical reoellents

Attempts have been made for many years lo devetop a harmless chemical repellent
with which to treat crops in ordef to prevent wi{dlife damage. So far none have
proved wholly successful, either due to lack of repellency, toxicity to plants or to the
birds themselves or lack of persrstence of the effeci Nlethyl anthfanilate has been
successfully employed against Canada Geese in the united States (Cummings et al.
1S92). In Britain cinnamarnide has proved effective n preventing many bird species
from feeding on treated foods (Crocker et al 1993, Crocker & Reid 1993) and
experimenls with Canada Geese are needed. Research is continLtinq in this area
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(Cummings et al. 1992) but al pfesenl there are no fully effective chemica repettents
lrcensed fof use in Brilain.

2.'1.5 Physical exclusion

Canada Geese can be excluded from an area either by fencing io prevent birds from
walking in, or by the use of wires or tapes strung across the area to prevenl them
frcm landing. Such techniques are frequently and successfully employed to reslnct
access oi a variety of bird specaes to smal areas such as ponds or dttches (Rochard
& lrving 1987) ll is probably impraclical to attempt to exctude geese irom targe
waier bodies or fields. and this would also restrict access to the oubtic. farm
machinery and other brrd species.

2.1.6 Habitat modificalion

In some cases, it may be possible 10 modify an area used by Canada ceese to
make it less attractive. Pianting of dense scrub on the banks of lakes couLd deter
geese from walking out of the water to feed, but such scaub would requlre adequate
proteciion from the geese during establishmenl To prevent breedtng, nesting cover
couid be removed or, where birds breed on islands. the islands could be removed or
waler levels raised n orde. to flood them: this would have clear implications for other
island-nesting spectes!

Conover & Kania (1991) have shown that feeding sites are chosen on the basis of
their proximity to water and their openness in terms of both deiecUon of approaching
lhreat and the angle of climb needed to fly out ofthe site. Separaiing grassed areas
from water bodies wilh a belt of trees high enough to require a climb out angte of
over 13 degrees is suggested as a way of reducing the use of ioraging sites near
water Replanting grass areas with plant species unpalatable to Canada Geese
could deter birds (Conover 1991) and modification of cropping patterns, so that
vlrlnerable crops are not available to Canada Geese, could be included in hazard
alleviation programmes (Feare 1994, Trump et at. 1994).

All of the above solutions present problems in terms of the impact of habiiat
rnodification on olher bird species. restriction of public access, or loss of recrealional
or landscape value in Dublic areas.

2.2 Populet ion managementtechniques

All of the behavioural modlfication techniques described above have the
disadvanlage that they simply move lhe probiem elsewhere and. possiby,
encourage the further spread of Canada Geese l\,4any behaviour modification
technrques lose their effectiveness ovef lime, and some are expensive, requiring
substantial investmenl in equipment or slaff costs over a long perjod. Poputation
reduction, on the other hand, can offer permanenl solutions lo local problems without
risk of moving geese elsewhere, and with al least some of the techniques, the
effects can be immediate Ljnfortunately, the techniques are ofien dtfficutt 10 appty
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and those Involving the destruction of birds can be conlroversial ln Britain, apari
fiom shooting in season, all population contro lechniques require special licences

2-2.1 Shoot ing

Canada Geese can be lega ly shot in Bitain between 1 Seplemb€r and 31 January
(20 February on the foreshore) but they are noi highly regarded by as a quan]
species bv wildfoders (Haftadine 1991). Nevertheless, data from the British
Association For Shootang And Conservation suggesi thal Canada Geese accounted
for 36"/0 of lhe geese shot in Bri tain in 1987'88, comparedtol l%in 1980, and that
most Canada Geese are shol eay'v in tne season when olhet soecles are not
present (Haradine 1991).

In lerms ol orrecl ooorjratiol conlrol. Incteased shool nq flessure has a rumber ol
difficulties. however. lt would be extremelY difficult to shoot enough birds at a site to
achieve a rapid population reduction, as the birds would quickly become wary ano
incfeasingly difficult to shoot. Intensive shooting pressure may also stimulate birds to
move to olher sites. thus moving the problem elsewhere and possibly increasing the
fale of spread oi lhe species. Both migraiory and sedentary populations of Canada
Geese in Nodh America have been shown io withstand heavy hunting pressure, wtn
annual haNests of up to 40% of the population (Sheaffer et al 1987, Chapman et a.
1969).

2.1.2 ReDroductive conlrol

Production of young can be inhibited by preventing adults from breeding, or by
prevenling eggs from hatching.

While chemical coniraception for Canada Geese is conceptually attractive, there are
so manv practical difficulties that this technique is not yet avai;able Nor is there a
mechanism for delive ng any such chemical selectively lo adult Canada Geese
thereby avoiding risk to other bkd species; these problems are common 10 all
species for whrch chemoslerilisation is considered (Feare 1990)

Adult geese may be prevented lrom producing young by shooting them at lhe nest, a
technique that has duaL advantages in both rcducing breeding output ano al the
same time reducing the number of breeding birds in the adult popllation. The
shooting of adulls al close lange while they are defending their nest would De
emotive bul, n that a quick. clean kill could be achieved this would be a humane
way of killing adults.

One of the commonest ways of attempting to control Canada Goose numbers has
been the destruction of eggs or their treatmeni to prevent hatching Such lreatment
usually takes the form of pricking the eggs with a small nail and deslroying tfre
embryo. Treated eggs are left ln the nest and the female allowed to sit as normal (if
eggs are removed or destroyed the female may lay a new clutch) other techniques
l-dr acn'eve t're same ob,eclive include'eplaong lhe eggs with wooden oJmmies o
hard boiling the eggs to prevent hatching. Hatching can also be effectively and
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humanely prevented by coaiing the eggs with liquid paramn (Baker el a. 1993).
although approval of this chemicalforthrs use in Britain is stillawailed

Canada Geese are long-lived birds with relatively low annual mortality at many urban
siles, with the rcsult that it may iake many years for the size of a population to fall if
reproduction is prevented Also, f a small number of broods is missed. the limited
recruitment that results may be suffcienl 10 replenisl! the annual losses through
monality. Wright & Philljps (1991) reported no significant population reduclion
fol{owing a programme of egg replacement and suggested that a progEmme to
increase adull mortality by shootinq would also be required,

Reproductive control might thus be an effeclive technique in preventing fudher
populatlon growlh at sites with la€e breeding colonies, but cannot alone reduce a
flighl safety hazard within an acceptable time scale withoul some additional means
ot increasing adult mortality.

2.2.3 Relocation

One of ihe mosi frequenUy used means of reducing problems with non-migfatory
Canada Geese in Norlh America is to relocate large numbers of birds to arral areas,
either to form new colonjes or to increase the size of migratory populations (Addison
& Amernic 1983, Laycock 1984, Conve6e 1985, Cooper 1986, Conover 1992). Eady
relocalion experiments in Bitain were largely unsuccessful, with some birds
returning to the original capture site. This does not appear to be a probem in North
America where birds are shipped over large distances (Convefse 1985 Cooper
1986). Canada Geese can be easily captured by rounding up during the moull or by
the use of iraps (Nastase 1 982) or slupefacient baits (Woronecki et al. 1 990) at other
trmes ot the year. These operations requirc the appropnate licences and should only
be carried out bv rained orofessionals Mass relocation of brds is therefore ao
extremely expensive operation and it is unlikely, given the problems curently being
encountered with Canada Geese, that many landowners would be willing lo lake
more birds. Even in the United States, where the birds are values as a hunting
resource, it is becoming increasingly difficull 10 find landowners willing to take
relocated geese (J Cooper pers. com.). Further redisiribution n Europe is likely lo
encourage the spread of this species and possibly increase the raie of popuLation
growth. For these reasons relocation of birds should be discounted as a control

3.2.4 Cul l ing of adult  birds

a) At the moult
Canada Geese become flighiless for a three to iour week period in late

June and eany July while they moult their wing feathers Dunng this period the b rds
are vulnerabe to predators and remain on or close to water. Here, jarge numbers
can be easily captured by rounding them up using canoes or small boats and
herding them into a pen on the bank. Birds must be humanely dispatched e.g by
cervical dislocatjon, lethal injection or shooling al close €nge with a smali bore



t
frea''rm- The presence of a veterinary surgeon at such an operaUon may help to altay
public fears about humaneness.

There is clearly the potential to effect a dramatic reduction in lhe numbers of oeese
at any sire where a rouno-up can be carrred out and lhis IeLh,Ique woutd achte;e an,mmedrale reduction in any flrght satery halard A nLmoer of suLh Lu[s t-ave been
conducted in the past with varying degrees of sr,ccess but none has been followed
!p to delermine the number and frequency of culls needed to reduce the oooulation
to a oredeler.nined level. IMAFF is curenllv researuning the erlectlveness o. cu hnq
as a conlrol strategy in ofde, to determine where cJ s should De ulderldhen. wha-L
proporlion ol brros needs lo be <ilred a'lo 1ow culling should be como,ned wth o-Fe,
techniques lo achieve specific popuiation reduction qoals.

b) Al other times
The killing of adutts at the nest is discussed above. In addition traps or

slupefacient baits can be used to captufe small numbers of qeese at sites where
round-ups of mouti,rq o,rds are nor oossrbte. Slra 

 

scat; cL s usrno rhese
leciniques may be emDloved al sites whe.e k I inq needs to be ca.ned out d acreet,y,
bLt bolh techntaues requi-e that the target ord! are adra.teo to ba.t. Tht, Tay be.elalivelv eas,/ in public parks wre.e Canaoa ceese arp useo to receiMnq looo iom
oeople b-l mav be more offtcutl 'n rural areas wne.e geese have less c;rtact M,ilh
the public and less experience of novet foods. A 

 

cu ing should be undertaken by
trainect personnel and must be condLrcted under approDriile licences

3. INTEGRATED MANAGEMENT STRATEGIES OMS) FOR THE CONTROL OF
CANAOA GEESE

3.1 The choice of controttechniques

The choice of which techniques to employ will depend on the precise circumstances
at the airfield concerned. The managemenl techniques which could be used to
control birds originaling from a nearby farm or counlry estate (e.g. concerted
shooting, physical exclusion or large scale cu s) may be verv differenl io those
wh ch may be employed in a citv cenlre oark whe.e aicess to l;e puo rc carnor be
easily restricted.

lf popuiation control forms part if ihe  \rS, the bird conto er needs to have some
knowledge of the behaviour paiterns and biotogy of the geese in ihe area. Difterent
populations may have profoundiy differing popLrtation biology (e.g tevets of
aecrurtmenl modality and movement pattems) which wil{ influence the best choice of

An excellent exampie of the need to understand the poputation biotogy of the birds
concerned is the Canada Goose control programrne instituted around [,4inneapolis
St. Paul Airpod in the USA (J. Cooper pers. com.). Here, probtems were beino
elmuniered wilh Canada Ceese from sunouldtng poputalions keq.renting th;
airfield and suffounding wetland areas to feed. Biotogists captured and marked;osi
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oi the geese in the sufioundjng populations. They discovered that birds fiom each
site had Aadrtional ieeding areas which they atways used, and that onty those birds
originating from certain akes (not necessarily the lakes closesi to the airport) were
causing the prcblems. Eighty to ninety perceni of the birds in lhe populataons that
were causing the hazard were relocated out of the state. The numberc of birds in the
vicinity of lhe airport was reduced by between forty and ninety percenl. This
reduclion persisted despite the fact that the uncontrclJed populations continued to
increase in size lf the contrcl had not been preceded by a study of the movements
of the biads, extra resources woud have been unnecessarily expended contro|ing
popu aUons that were not causing a flighi safety hazard.

3.2 Examples of possible management strategies:

a) An airfield close to a public park where geese breed and roost. The geese fly out
to feed on nearby felds crossing the airfield. Shooting is not possibte in the pari( and
public pressure may preveni cullng.

The mortality of Canada Geese in such situatrons is tikety to be very tow so egg
control may take many years to reduce the poputation sze. lf the paft suffers
problems with damage to grassland etc staff may be made avaiiable lo assisl in a
ong term egg control operation ln this case, any srnall influx of birds from
surrounding populations may be enough to maintain numbers. tf the park is not
importanl as a nature feserve. habitat mociification to exciude geese from breeding
sites may be an accepiable alternattve. In order to achieve a rapid reduction in the
hazard, scaring, shooling or exclusion at the feeding site may be the onty opton. lf
transiting flights are ai predictable times (e.9. dawn and dusk) flying operations may
be able 1o be modiiied to reduce lhe hazard

b) An airfield close to country estate where shooling is practiced and cu ing is
possible. The geese fly out to feed and cross the airfietd.

Culling during the moult can be caried out to eifecl an immediate reduclion tn the
hazard lf the estate wishes to keep some geese. then egq control combned with
shooting in season can be used to keep the tota poputaiion down to an acceptabte
leve. lf birds from surrounding areas move in. fudher smaller culls could be
employed to manage the hazafd

c) A farm with winter cereals near the airport is atiracting geese ffom a nearby waier

Since the food soufce and hence the hazard, is shod term scanno and exclusion
re.g gas cannol ano raoe slredme.sr rern,orceo bv - foottng al  lhe;eed;ng stte car
effeclively eliminate the hazard and protect the crop in this situatjon. Assistance from
lhe farmer may therefore be a way of reducing cosis

d) There is a complex of lakes and gravel pits cose io the aideld. Geese move from
one area to another lhroughout the year and cross the a rfield at unpredictable times.

5 ?



lf the movements of lhe geese are not predictable and they have a number of
alternative feeding or roosting sites then scaring at a given ste s unlikely to be
etreclive. A concerled oopLlalion reoucnon progrdr4me, tarqeted at the btfds wf,rcn
actually cause the prcblems, and coordinated across a number of the sites is the
only way to efiect vely reduce the hazard in this situation.

In conclusion, the control of Canacta Geese deoends uoon the develooment of ll\rs
whrcfi are appropnate for lhe location, nature and scale of the oroblems
encountered. The one feature that all sttuations have in common is thal the
population biology of the birds at that site will profoundtv affect the effectiveness of
ihe llMS employed. A thorough understanding ot the prccesses invotved in the
population biology of Canada ceese is therefore requirec, il successfut tMS are
to be developed. Expen advice should be sought before expensive and
potentially controversial control prog.ammes arc implemented.
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