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Neck collar retention in a Greylag Goose Anser anser population

HAKON PERSSON

A total of 179recaptures, obtained oneto elevenyearsafter
collar placement, wasusedto estimateneck collar retention
rates in a marked breeding population of Greylag Goose
Anser anser in Scania, southernmost Sweden. Owingto a
very highyear-roundre-sightingfrequency, all calculations
weremade on thetotal time neck collarshad been exposed
topotential losses. Theoverall annual neck collar retention
rate was 97.1+0.7%. The annual |oss rate was four times
higher in malesthan in females (5.5+1.5% vs 1.4+0.5%),
twiceashighamong birdscollared asgoslingsthan among
those collared as breeders, both in males (8.4+4.0% vs
4.6+1.6%) and in females (1.7+0.9% vs 0.7+0.7%) and
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markedly higher among individuals wintering in south-
western Spain than among those spending the winter
elsewhere, both in males (9.1+3.1% vs 2.5+1.4%) and in
females (2.3£1.1% vs 0.6£0.6%). Shooting was the main
cause of neck collar loss, but most collars did not actually
fall off until during the following breeding season.
Suggestions are presented of how these results ought to
influencetheanalysisof survival ratesbased onre-sightings
of neck-collared individuals from this population.

Hakon Persson, Department of Animal Ecology, Lund
University, Ecology Building, S-223 62 Lund.

Received 30 December 1999, Accepted 29 August 2000, Editor: T. Fransson

Introduction

The use of neck collars to mark geese individually
hasbecomeacommontechniqueto study migration,
behaviour and population dynamics (e.g. Rusch et
al. 1998). In the Greylag Goose Anser anser, re-
sightingsof neck-collaredindividual sfromabreeding
population in Scania, southernmost Sweden, have
been usedto estimatevariouspopul ation parameters,
including survival rates (Nilsson & Persson 1993,
1996, Persson 1996, Nilsson et al. 1997). In these
studies, no correction for marker losswas made due
to alow rate of collar loss and the replacement of
broken or lost collars on recaptured individuas
(Nilsson & Persson 1993). However, collar loss
results in an underestimate of survival rates and a
loss of precision. Marker loss may be important in
studies of potentially long-lived species, especially
if lossratesvary dueto sex, age of bird at collaring,
collar type, age of collar and migration strategy.
This is the first attempt to analyse neck collar
retentionratesinamarked Greylag Goosepopul ation

in southernmost Sweden. The main objective of the
analysis was to provide future guidelines for field
work and the analysis of survival rates.

Material and methods

The capture of Greylag Goose families for neck-
collaring has been undertaken annually in a study
areain south-western Scania, southernmost Sweden
since 1985 (Persson 1994). For adescription of the
study area, see Nilsson & Persson (1992). Including
apilot catch in 1984, atotal of 575 adults and 1700
goslings was fitted with engraved plastic collars as
well as standard metal rings up to 2000 (Persson
2000).

Todeterminecollar retentionrates, only re-trapped
birdswereincluded inthe analyses. Thisresulted in
a smaller sample, but eliminated the bias of field
observation towards marked birds. In the catching
method used, the likelihood of a previously neck-
collaredindividual being re-trapped wasindependent
of whether or not the bird still wore the neck collar
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(Persson 1994). Broken collars were replaced on
recaptured individuals by routine.

The first generation of neck collars used in the
project was of an inferior quality, resulting in an
exceptionally high loss rate among males. For that
reason, all individuals marked with such collars
were excluded from the analyses. The remaining
neck collars were supplied by three different
manufacturers. Collars from the first were used
throughout the study period, from the second only
on goslings and from the third only since 1997.
These collars were analysed together.

Owingto very high re-sighting frequency all year
round (Nilsson & Persson 1993) theinterval during
which are-trapped bird had lost its collar could be
narrowed down to between two and forty-six days
for all individuals but two. The latter two lost their
collarsduring afour-month period. The midpoint of
each bird’s interval was chosen as the day of neck
collar loss (Mayfield’s midpoint assumption;
Mayfield 1961) and used for the subsequent
calculations. Therefore, neck collar loss rate could
be cal cul ated based on thetotal timetheneck collars
had been exposed to potential losses, instead of the
total time elapsed between collar placement and
recapture. With the Mayfield method, annual loss

rate is estimated by dividing number of neck collar
losses by number of exposure years (number of
exposure days divided by 365.25) for recaptured
individuals (cf. Johnson 1979). Metal ring loss was
calculated in the same way. Rates are given with
standard error. Statistical tests of differencesinloss
rates among different segments of the marked
population were beyond the scope of this analysis.

Results

A breakdown of the 179 re-traps by the number of
yearssince collar placement, age of bird at collaring
and sex isshown in Table 1. The number of re-traps
wastoo low to allow statistical analyses (cf. Samuel
et al. 1990) but overall, the data do not indicate an
increased loss rate with collar age.

It is not necessary to account for individuals
having lost both neck collar and metal ring before
being recaptured, asthe annual metal ring retention
rate (sexes and age groups combined) wasashigh as
99.64+0.25% (based on 558.1 metal ring years).

Theoverall annual neck collar retentionrate (sexes
and agegroupscombined) was97.1+0.7% (based on
589.9neck collar years; ‘ years' hereafter). Theannual
loss rate was four times higher in males than in

Table 1. Number of males and females, collared as goslings and breeders respectively, still wearing neck collars
recaptured in different yearsafter neck-collaring. Number of individual sthat |ost their neck collar beforerecapture
isgiven in brackets. For the latter group, the year of neck-collar lossisindicated (and not the year of recapture).
Thetableis based on re-traps made in Scania during the years 1987—-2000.

Antal hanar och honor, mérkta somgéasslingar respektive hackare, sommed halsringeni behall aterfangadesolika
antal &r efter markningen. Inom parentes anges hur manga individer som hade tappat sina halsringar innan de
aterfangades. For den sistnamnda gruppen anges aret de tappade halsringen (och inte aret de aterfangades).
Tabellen baseras pa aterfangster gjorda i Skane under aren 1987-2000.

Years after neck- Goslings Breeders Total
collaring Gasslingar Hackare
Antal &r efter Males Females Males Females Totalt
halsringmérkning Hanar Honor Hanar Honor
1 4(1) 3 17(2) 19(1) 43(4)
2 1(1) 1(2) 19(2) 14 35(5)
3 2 7 6 23
4 (1) 7(2) 5(2) 3 15(5)
5 2 5 6(1) 6 19(1)
6 1 4 2 3 10
7 1(1) 4 (1) 1 6(2)
8 2 2
9 3 1 4
10 3 3
11 1 1 2
Total Totalt 11(4) 41(4) 57(8) 53(1) 162(17)
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females, 5.5+1.5% (220.0years) vs1.4+0.5%(369.8
years). Theratewasal so higher anong birdscollared
as goslings than those collared as breeders, both in
males (8.4+4.0% (47.8 years) vs 4.6+1.6% (172.2
years)) and in females (1.7£0.9% (228.7 years) vs
0.7+0.7% (141.1 years)).

The annual loss rate was markedly higher among
individuals wintering in south-western Spain than
among those spending thewinter el sewhere (mainly
the Netherlands and north-central Spain), both in
males (9.1+3.1% (87.8 years) vs 2.5+1.4% (118.6
years)) and in females (2.3£1.1% (176.5 years) vs
0.6+0.6% (176.4 years)).

Two of the 17 birdsthat lost its neck collar before
being recaptured lost it during the period from the
end of October to theend of February. All but one of
the other 15 birds lost its collar during the first half
of the breeding season, from the beginning of
February toabout 20April. Theexceptionwasabird
that lost its collar in October or early November.

In the course of the study, 16 individuals got their
collarsreplaced; el even collarshad been hit by shot-
gun pellets (seven worn by females and four by
males), three were broken of unknown cause (two
worn by femalesand oneby amale), whiletwo were
insufficiently glued (onewornby each sex). Of those
ten individuals with known winter quarters that got
their collars replaced after hits by shot-gun pellets,
70% wintered in the Guadal quivir Marismas. These
replacements might have biased the resultsas one of
the males was recaptured once more. If this bird,
without the replacement, had lost its collar during
thefollowing breeding season, theannual neck collar
lossrates should have been higher for thefollowing
groups of birds (the higher values are given within
brackets): overall (3.1£0.7%), males (6.0£1.6%),
males marked as adults (5.3+1.7%) and males
wintering in the Guadalquivir Marismas
(10.2+3.2%).

Discussion

The neck collar retention rate observed in this study
is one of the highest ever recorded. In the Canada
Goose Branta canadensis, Hestbeck (1994)
calculated an annual retention rate of 98.8% for a
population in the Atlantic Flyway, while rates of
about 80% were found for birds in the Mississippi
Flyway (Craven 1979, Trost 1983, Samuel et al.
1990). Other published ratesare 97% for the Greater
Snow Goose Anser caer ulescensatlantica (Menu et
al. 2000), 95.5%for thePacificWhite-fronted Goose
Anser albifrons frontalis (Schmutz & Ely 1999),

87.5% for the female Dusky Canada Goose Branta
canadensisoccidentalis(Campbel| & Becker 1991),
75% for the Cackling Canada Goose Branta
canadensis minima (Raveling et al. 1992) and 68%
for the Lesser Snow Goose Anser caerulescens
caer ulescens (Johnson et al. 1995).

Onereasonfortheobserved differencesinretention
rates may be differencesin behaviour, temperament
and bill structure among species and populations.
L esser Snow Geese(Maclnnesetal. 1969) and Taiga
Geese Anser fabalis (pers. obs.) vigorously chew
their collars, which neither the Canada Geese
(Fjetland 1973) nor the Greylag Geese (pers. obs.)
do.

Moreimportant, however, isthat awide variety of
collar materials and attachment techniques have
been used (seefor example, Samuel et al. 1990). For
instance, the first generation of neck collarsusedin
the Nordic Greylag Goose Project turned out to be
very sensitive to ultraviolet radiation. As a conse-
guence, maesstartedtolosetheir collarsinnumbers
already after eight months. Thiskind of collarswas
phased out during 1986. Among the neck collars
used in Scania since then, there may be differences
in retention rates depending on the manufacturer.
For the time being, however, the number of re-traps
is much too low to alow analyses of the three
different collar types separately.

In severa studies, annual neck collar loss rate
increased with collar age (Fjetland 1973, Raveling
1978, Craven 1979, Wilsonetal. 1991, Nicholset al.
1992, Johnson et al. 1995, Hines et al. 1999), while
such an effect wasnot found by others(Zicus& Pace
1986, Hestbeck & Malecki 1989, Campbell & Becker
1991, Raveling et al. 1992, Hestbeck 1994). An
increased loss rate might be caused by an accumu-
lation of small chips and cracks over the years,
finally leading to collar breakage, as discussed by
Maclnnes & Dunn (1988). Such an ageing effect is
not evident in the Scanian population, but it cannot
be ruled out totally based on the existing data.

Shooting hasbeen singled out asthemain cause of
neck collar loss, due to collar breach when hit by
pellets(Wilsonetal. 1991). Inthe Greenland White-
fronted Goose for instance, most collars were first
noted missing during thewinter of 1985/86, theonly
period when shooting in Ireland was permitted
(Wilson et al. 1991). In the present study, the results
strongly indicate that shooting is the main cause of
collar loss. This is supported by the fact that most
replacements during the study period were due to
collars having been hit by shot-gun pellets. The
higher loss rate among individuals wintering in
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south-western Spain can be related to a markedly
higher hunting pressureinthe Guadal quivir Marismas
than in other winter quarters used by thispopulation
(Nilsson & Persson 1996, Persson 1996, 1999).

In most cases, several months, or even years,
elapse from the moment acollar ishit by ashot-gun
pellet until it actually fallsoff. Thisinterpretationis
fully supported by field observations in Scania, as
well as abroad (Nilsson & Persson unpubl. data).
Thelarge differencein annual |oss rate between the
sexesisharder toexplain. Itistruethat morefemales
than males got their collars replaced after being hit
by shot-gun pelletsbut if exposuretimeistakeninto
account, there is no longer any difference between
the sexes. A possible explanation is that hunters
preferentially fire at adult males, especialy when
shooting at along range, giving ampletimetosingle
out the largest target. Such a selective harvesting of
adult males was found among sportsmen hunting
Taiga Geese at Trolle-Ljungby (pers. obs.).

In general, femalesretain their collars at a higher
rate than males (Fjetland 1973, Johnson & Sibley
1989, Samuel etal. 1990, Campbell & Becker 1991,
Nicholset al. 1992, Johnson et al. 1995, Hineset al.
1999, thisstudy; but see Craven 1979, Zicus& Pace
1986, Hestbeck & Malecki 1989). Trost (1983)
suggested that this sex-related difference was the
result of increased aggressiveness among males,
primarily during courtship and territorial defence.
The fact that nearly all recorded neck collar osses
among the Scanian Greylag Geese occurred during
thefirst half of the breeding season lends support to
thishypothesis. Further support comesfrom Johnson
et al. (1995), who reported that most neck collar
losses in the Lesser Snow Goose occurred during a
brief period each year, with almost 60% of all lost
neck collars being found at the breeding colony.
Apparently, hunting pressure and aggression act in
combinationto causethehighlossrateamong Scanian
Greylag Goose males wintering in south-western
Spain.

Inmost studies, ahigher lossrateamongjuveniles
thanamongadultsmay beattributedtocollarsdlipping
over the smaller heads of goslings, as suspected by
Samuel et al. (1990). That explanation is not appli-
cableto the Scanian Greylag Geese, however, asno
bird lost its collar until more than six months after
collar placement. Nor can the age difference be
explained by a higher susceptibility to shooting
during thefirst year after collar placement (Persson
1996). | nstead, theexpl anation must besought during
the period running from the bird becoming inde-
pendent fromits parents until becoming established
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asabreeder. During thisperiod the geese, especialy
the males, movearound much morethanlaterinlife,
prospecting potential breeding, moulting, staging
and wintering areas (Nilsson & Persson 1992, and
unpublished). In that way, they run a higher risk of
being shot at.

The main point to be learned from this report
concerns analysis of survival rates based on re-
sightings of neck-collared individuals. Restricting,
whenever possible, thedataset usedinthecal culations
toincludeonly femal esgreatly improvestheprecision
of thesurvival estimates. Sucharestrictionisfavoured
not only by a much higher collar retention rate in
females, but also an extremely high fidelity to natal
area (Nilsson & Persson unpublished). But evenin
such an analysis, resulting survival rates should be
divided by retention rates obtained in this study, to
correct for neck collar losses. At the same time,
however, the number of individuals receiving a
replacement collar must betakeninto consideration.

The rates reported above give a measure of the
extent of neck collar losses in the study population
up to now, but little about future losses. There are
several factors that can give rise to a completely
different picture of loss rates. The most likely
candidates among these are the ageing of collars,
changesin hunting practise and hunting pressure, as
well as changes to new types of glue and neck
collars. For that reason, it is of importance that the
recapture of neck-collared individuals continues by
routinefor aslong asthemarked populationisavital
part of aresearch project.
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Sammanfattning

Halsringforluster i en population av gragas Anser
anser

Syftet med denna analys var att klarlégga hur stora
de érliga forlusterna av halsringar varit i en markt
grégaspopul ation som hackar i sydvéastraSkane. N&r
hal sringmérkning utnyttjas for flyttningsstudier be-
hoéver man vanligtvis inte ta hansyn till eventuella
ringforluster, sdvidadeinte & extremt hoga. Utnytt-
jas faglarna daremot for att studera popul ationsdy-
namik, till exempel dverlevnad, & det viktigt att
skaffa sig kunskap om hur stora ringforlusterna ar,
samt om de varierar mellan olika segment av popu-
lationen.

Fangst av grégasfamiljer for mérkning med hals-
ringar och konventionella metallringar har skett ar-
ligen i sydvastra Skane sedan 1985. Inklusive en
provfangst 1984 forsags totalt 1700 gasslingar och
575 fullvuxna faglar med halsringar till och med
2000. Foér bergkning av hal sringférluster utnyttjades
endast de individer som aterfangades efter att ha
hal sringmarktsunder tidigaredr, totalt 179. Med den
anvandafangstmetoden var sannolikheten for att en
individ skulle aterfangas oberoende av om fageln
fortfarande bar sin halsring eller om den forlorats.
Denforstagenerationen av halsringar som anvandes
inom detta projekt exkluderades, eftersom devar av
samre kvalitet. Tack vare en hdg observationsfrek-
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vens dret runt kunde den period under vilken en
aterfangad fagel hade tappat sin halsring begransas
till mellan 2 och 46 dagar for samtliga individer
utom tva. Forlusterna kunde darmed berdknas pa
den tid som halsringarna varit mojliga att forlora,
istéllet for paden tid som forflutit mellan halsring-
markning och aterfangst.

Den genomsnittliga arligaforlusten av hal sringar
var 2,9%. Deédrligaforlusternavar fyraganger hogre
bland hanar &n bland honor (5,5% respektive 1,4%),
dubbelt s& hog bland faglar markta som gasslingar
jamfort med de som maérkts som fullvuxna, bland
saval hanar (8.4% respektive4,6%) somhonor (1,7%
respektive 0,7%), och markant hogre bland faglar
som dvervintrade i sydvéstra Spanien én bland de
som tillbringade vintern ndgon annanstans (framfo-
rallti Nederlandernaoch norraSpanien), bland savél
hanar (9,1% respektive 2,5%) som honor (2,3%
respektive 0.6%). Bland de &terfangade som hade
tappat sin halsring, hade tva gjort det under vintern
(slutet av oktober—slutet av februari), medan 14 av
ovriga 15 hade forlorat den under den inledande
delen av hackningsfasen, perioden 1 februari—20
april.

Dengenomsnittligadrligahal sringforlusten bland
de skdnskagragassen &r en av delagstasom éverhu-
vudtaget har rapporteratsfran ndgon studie. Skillna-
der mellan olikastudier kan bero paett flertal fakto-
rer. Till exempel pa skillnader i beteende, tempera-
ment och nabbmorfologi mellan olika arter. Sava
Sndgass som tai gagéss angriper sinahal sringar bade
intensivt och lange med sina ndbbar, vilket varken
kanadagéass €ller gragass gor. Av storre vikt & dock
att halsringar av ett flertal olikamaterial och utseen-
de har anvants, samtidigt som appliceringsmetode-
rnahar varierat. Inom det Nordiska Gragasprojektet
visade det sig till exempel att de forst anvanda
hal sringarnavar kénsligafor UV-ljus, vilket fick till
foljd att gassen borjade tappa dem redan efter &tta
manader. Anvandningen av dessahal sringar upphor-
de dérfor redan 1986. | Skane har sedan dess hals-
ringar frén tre olika tillverkare anvénts. Tyvarr &
antalet &terfangadeindivider an salangefor litet for
att mojliggora en analys av om det foreligger skill-
nader mellan dessa tre ringtyper. Likasa ar det for
tidigt att uttalasig om forlusterna tkar med 6kande
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ader hosringarna. En dylik aldringseffekt har kon-
stateratsi ett flertal studier, men langtifrani alla

Den framstaanledningen till att gassforlorar sina
halsringar & uppenbarligen jakt. | den aktuella stu-
dien finns det starka indikationer pa att sa &r fallet.
De flestahalsringar som byttes pa &terfangade indi-
vider var skadade av hagel. Vidare kan de higa
ringforlusterna bland géss som dvervintrade i syd-
vastra Spanien relaterastill ett betydligt hogre jakt-
tryck dér &ni andraomraden som de skdnska géssen
overvintradei. Orsakentill att individer som méarkts
somgésslingar uppvisar hogreérligahal sringforlus-
ter an de som mérkts som vuxna bor sokas under
perioden fran det att ungarna frigor sig fran forald-
rarna tills dess att de etablerar sig som hackfaglar.
Under dennafasav livet &r géssen, framforallt hanar-
na, betydligt rorligare én senarei livet, utforskande
potentiella hacknings-, ruggnings-, rast- och tver-
vintringslokaler. Darmed |6per de storre risk att bli
péskjutna. Skillnaden mellan hanar och honor dare-
mot forklaras vanligen med en storre aggressivitet
bland hanar, framforal It under parbildning ochrevir-
forsvar. Det faktum att en dvervagande majoritet av
ala halsringforluster bland de skanska gragassen
skedde under den tidiga delen av héckningssasong-
en ger stod & denna hypotes.

Den framsta lardomen som kan dras av denna
studie géller 6verlevnadsberakningar baserade pa
observationer av halsringmérkta skanska gragass.
Néarhelst mojligt & bor dessaberakningar begrénsas
till att inkludera endast honor. Men &ven da bor de
erhdlIna vardena korrigeras for de ovan redovisade
ringforlusterna, med hansyntagentill antal et indivi-
der som forsetts med nya halsringar efter att ha
&terfangats. De redovisade vardena ger ett métt pa
halsringforlusternai den aktuellapopulationen fram
tills nu, men vadigt lite om framtiden. Det finns
flerafaktorer som kan ge upphov till en helt annor-
lunda bild i framtiden. De troligaste kandidaterna
bland dessa ar &dring av halsringar, forandringar i
jaktmetoder ochjakttryck, samtibruktagandeav nya
typer av lim och halsringar. Darfor & det av storsta
vikt att aterfAngandet av halsringmarkta individer
kan fortga rutinmassigt s lange som den mérkta
populationen utgor en del av ett pagaende forsk-
ningsprojekt.





