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Summary: The abundance of mammals and birds fluctuatesidenadly among years in most
northern environments. These fluctuations, in tare,often related to variation in the abundance
and distribution of foods. However, the influendeseasonally superabundant foods (such as
large concentrations of nesting birds) on poputatiynamics of local consumers (e.g. arctic
foxes) is poorly understood. The objectives of gtigly are to examind) how arctic foxes use
seasonally superabundant foods such as geese@neédhgs and2) how access to these foods
influence population dynamics of arctic foxes. Tsigdy will provide information on foraging
behaviours and population dynamics of arctic fodest can be used for management and
conservation of both arctic foxes and arctic-ngsthirds. Proper management of natural
resources is important to residents in many nanteemmunities where hunting and trapping are
integral parts of the economy and culture. Fieldwior 2010 will be limited to trapping and

marking of adult foxes in spring as other field gmments of the project are completed.



1. INTRODUCTION

The abundance of mammals and birds often variesidgerably among years in northern
ecosystems (Sinclair and Gosline 1997, Krebs €20f)1). These fluctuations, in turn, are often
related to variation in the abundance and distiinubf foods (Krebs et al. 1995). However, the
influence of food caching and use of temporallyesapundant foods (e.g. large concentrations
of nesting birds) on population dynamics of locahsumers is poorly understood (Vander Wall
1990, Willson and Womble 2006). In fact, the extehfood caching and its implications on
population dynamics are poorly understood in masnals (Vander Wall 1990).

Arctic foxes Yulpeslagopus) are opportunistic predators and scavengers ¢haheavily
on small mammals throughout most of their ranged@2002). However, other foods such as
birds and their eggs and carrion from the marirséesy can be important in arctic fox diets when
small mammals are scarce (Bantle and Alisauska8,1®@melius et al. 2007b). In fact, Prestrud
(1992) suggested that the ability to learn new ingrgkills and exploit local variation of foods is
crucial factors for arctic fox survival.

Arctic foxes commonly cache foods when it is abumidand these foods can be important
in arctic fox diets during periods of food shortg@antle and Alisauskas 1998, Samelius and
Alisauskas 2000, Samelius et al. 2007b). Caching ase of stored foods appears to be
especially frequent among arctic foxes at largd bolonies where food is often superabundant
during the nesting season of birds (Bantle andafbkas 1998, Samelius and Alisauskas 2000).
Large bird colonies therefore provide an idealisgtto study various aspects of food caching

and the link between seasonally superabundant faoedipopulation dynamics.

2. OBJECTIVES
The objective of this study is to examine how fanggbehaviours and population

dynamics of arctic foxes are influenced by largacemtrations of geese. Specifically, we will
examine {) how abundance, survival, and recruitment of arfctxes vary among areas with and
without large concentrations of geese a@jl How foraging behaviours of arctic foxes vary
among individuals and in relation to individualridttites of foxes (size, sex, and reproductive
status) and nesting distribution by geese. Fieléwor2010 will be limited to trapping and

marking of adult foxes as other field componentthefproject are completed.



3. STUDY AREA
This study is done at Karrak Lake @T4' N, 10@ 15' W) and surrounding areas in the

Queen Maud Gulf Bird Sanctuary, Nunavut (FigureKigrrak Lake is the largest Ross@hén

ross) and lesser snow gees€hén caerulescens) colony in the Sanctuary, consisting of 1.1
million nesting geese in 2009 (R. T. Alisauskaspublished data). This study is part of long-
term research on factors affecting the ecology o$sR and lesser snow geese by Dr. R. T.

Alisauskas and Environment Canada.

4. TRAPPING AND MARKING OF FOXES

Trapping and marking of arctic foxes is vital foonitoring population dynamics and
estimating vital rates (e.g. survival and recruitineates) of foxes. Trapping and marking of
foxes was also important for observing foragingaweburs of foxes — a part of this study that is
now completed (see preliminary results below). pnag procedures for this study are reviewed
annually by the University of Saskatchewan Animal&CCommittee (UCACS protocol number

19990029) and follow the Guidelines of the Canadianncil on Animal Care.

4.1. Trapping of adult foxes

Adult arctic foxes are captured in spring by udiox-traps (plastic and wire traps) and
padded leghold-traps (Softcatch No. 1) that areqalaat locations with signs of fox activity (e.g.
elevated knolls and large rocks). Foxes are trapped5x14 km area of the original and central
part of the goose colony (Figure 1) in May. Boxpare checked at least twice daily whereas
leghold-traps are kept under continuous observdatbaminimise stress on animals (Samelius et
al. 2003). Adult foxes are anaesthetised to prosafe handling and to reduce stress on animals.
We use 15 mg of Telazol (corresponding to 0.15 hthe solution reconstituted to 100 mg/ml)
that is injected intramuscularly in the upper pdrthe back leg (Samelius et al. 2003). We have
not seen any ill-effects of the drug and immobil@a with Telazol is characterised by safe
handling and predictable recovery (Samelius eR@03). Foxes are individually marked with
collared ear-tags (plastic ear-tags by Dalton IBt&ys Ltd. that are 1x3.5 cm in size — these
tags are permanent and remain on foxes throughettlife), weighed, sexed, and we measure

the right hind-foot. Fur and blood was collected dtable isotope analyses in 2000 to 2004; we



clipped a small sample of fur and collected a sieathple of blood (ca 0.5 ml) from the cephalic
vein on the lower front leg.

A subsample of foxes were marked with radio-coliar2001 to 2003 to help locating
foxes for behavioural observations (MOD-105 Telsnlicc., weight = 70 g). Arctic foxes will
not be radio-collared in 2010 as we have enouga fdetbehavioural analyses (see preliminary

results below).

4.2. Trapping of juvenile foxes

Juvenile arctic foxes (pups) were captured in wiaps in mid to late July in 2000 to
2007. Traps were kept under continuous observatioen capturing pups. We placed traps on
dens in early July to allow foxes to get used apsr(fieldwork in 2000 showed this to be critical
for successful capture of pups). Pups were indaligunarked with collared ear-tags (same tags
as used for adults above), weighed, sexed, and easumed the right hind-foot. We collected a
small sample of fur from all fox pups for stablet@e analyses in 2000 to 2004. We did not

anaesthetise pups, as they were calm during handlin

4.3. Summary of fox capturesin 2000 to 2009
We have captured and marked 109 adult and 171 ijeviexxes at Karrak Lake in 2000-

2009. Forty-seven of these foxes have been enamuhét Karrak Lake one or more years after
their initial capture (35 of which were marked atulés and 12 of which were marked as
juveniles). In addition to foxes encountered atrKli_ake, two foxes have been encountered in
Resolute Bay on Cornwallis Island in 2001 (one sutiamale and one subadult female that were
both marked as pups at Karrak Lake in 2000), ome(identity unknown) has been seen at
Cambridge Bay in 2002, and one fox was encounter&bppermine in 2004 (a subadult female

that was marked as a pup at Karrak Lake in 2004).

4.4. Methods of travel to study area and within study area
We will travel to and from Karrak Lake by twin att¢Cambridge Bay-Karrak Lake
return) and we will use a snowmobile to travel wtkhe study area when trapping adults in

May. We will stay at the Karrak Lake Research Statvhich was established for the long-term



research on Ross’ and lesser snow goose ecologgredk Lake by Dr. R. T. Alisauskas and

Environment Canada.

5. POPULATION DYNAMICS OF ARCTIC FOXES

Abundance and reproduction of foxes were monitdredugh line-transects and den
inventories (see Samelius 2006 for detail) whemasival of foxes is monitored through a
mark-recapture study following Pollock et al. (1990he mark-recapture study will also allow
us to estimate the relative contribution of adulvészal and recruitment to population growth by
foxes by using reverse-time mark-recapture follgvidichols et al. (2000). All aspects of
population dynamics will be evaluated in relatiomesting distribution by geese and variation in
small mammal abundance.

Small mammal abundance was the main factor affggiopulation dynamics by arctic
foxes; fox numbers were closely related to smalinmal abundance in the previous year (i.e.
there was a time-delay of about 1 year in fox nubelative to small mammal abundance) and
fox reproduction was closely related to small mamataindance (e.g. foxes did not breed in
years when small mammals were scarce). Nestingégeydid not appear to influence changes in
fox numbers among years. Nesting geese and thgs égl, however, elevate fox abundance
about 2-3 times above that outside of the goosengoat Karrak Lake. We have a manuscript
that examines the influence of fluctuations in dmemmals and geese on population dynamics

of arctic foxes that is currently in review for pightion in a scientific journal.

6. FORAGING BEHAVIOURS OF ARCTIC FOXES

Arctic fox diets were examined by stable isotopalgses where isotope signatures of fox
blood and fur were compared to that of food itewltected in the field (Kelly 2000, Samelius et
al. 2007b). Stable isotope analyses showed thét doxes switched from small mammals to
cached eggs in years when small mammals were seartaehed eggs made up to about 50% of
fox diets in years when small mammals were scatter@as foxes rarely used cached eggs in
years when small mammals were abundant (Samelias 2007b). Caching of eggs may, thus,
function as a buffer to unpredictable changes iralsmammal abundancé&his study also

showed that cached eggs were important in arcticliets almost one year after caching.



We observed foraging behaviours of individually-keat foxes following Samelius and
Alisauskas (2000). We are interested in how indiaidattributes of foxes (e.g. size, sex, and
reproductive status), small mammal abundance, asting distribution by geese affect the rate
at which foxes take eggs. We also plan to model hwbbing by geese influence the rate at
which foxes take eggs to evaluate whether mobbyngelese acts as a cost of food acquisition for
foxes. Preliminary analyses show that (1) arctiefotake about 2,000-3,000 eggs per fox during
the nesting season by geese and (2) individuabuatirs of foxes did not affect the rate at which
foxes took eggs — i.e. there was no partitioninthiwithe population in the rate at which they

took eggs.

7. APPLICATIONS OF RESEARCH AND RELEVANCE TO NORTHERN RESIDENTS

This study will provide information on foraging kehours and population ecology of
arctic foxes that can be used for management anskeceation of arctic foxes and arctic-nesting
waterfowl. Proper management of natural resoursémportant to residents in many northern
communities where hunting and trapping are integeats of the economy and culture (Usher
1971, Bromley 1996). The fox study at Karrak Lakes mesulted in seven publications to date
(Samelius et al. 2002, Samelius et al. 2003, Saslb04, Hendrickson et al. 2005, Samelius et
al. 2007a, Samelius et al. 2007b, Wiebe et al. Al we currently have another manuscript in
review for publication in a scientific journal. Weave also contributed to a study on population
genetics of arctic foxes (Dalén et al. 2005) whsblowed that there was little genetic separation
of arctic foxes on a circumpolar scale (i.e. therkarge exchange of foxes throughout its range).
Our research has been noted in National Geograjohidids (December 2002), National
Geographic News (http://news.nationalgeographic/nems/2007/10/071029-arctic-foxes.html),
and Natural History Magazine (http://nhmag.com/ded@/7/1107_samplings.html). More

information about the project can be found at httpvw.usask.ca/biology/foxvhich we hope

will help to distribute information about the proje



8. ACKNOWLEDGEMENTS

We thank J. Aitaok, J. Bantle, C. Bergman, R. ddeC8.R. Eyegetok, C. Hendrickson,
R. Kerbes, W. Kurz, A. Lusignan, K. Phipps, J.,Ritt Shirley, D. Stern, J. White, and N. Wiebe
for assistance in the field. This study was funbdgdCalifornia Department of Fish and Game,
Environment Canada, Delta Waterfowl Foundation, K3utnlimited Inc., Polar Continental
Shelf Project, Sweden-America Foundation, and Usitseof Saskatchewan. Special thanks to J.

Aitaok, B.R. Eyegetok, and D. Stern for help andpitality in Cambridge Bay.

9.LITERATURE CITED

Audet A.M., Robbins C.B. and Lariviere S. 20@2opex lagopus. Mammalian Species 713: 1-
10.

Bantle J.L. and Alisauskas R.T. 1998. Spatial anaporal patterns in arctic fox diets at a large
goose colony. Arctic 51: 231-236.

Bromley R.G. 1996. Characteristics and managenmepligations of the spring waterfowl hunt
in the western Canadian arctic, Northwest Terg®riArctic 49: 70-85.

Dalén L, Fuglei E., Hersteinsson P., Kapel C., RhtBamelius G., Tannerfeldt M, and
Angerbjorn A. 2005. Population history and genstracture of the arctic fox: a circumpolar
species. Biological Journal of the Linnean Socgaty79-89.

Hendrickson C.J., Samelius G., Alisauskas R.T.lartviére S. 2005. Simultaneous den use by
arctic foxes and wolves at a den site in Nunavaha@a. Arctic 58: 418-420.

Kelly J.F. 2000. Stable isotopes of carbon andogén in the study of avian and mammalian
trophic ecology. Canadian Journal of Zoology 7&71-

Krebs C.J., Boutin S. and Boonstra R. 2001. Ecesystdynamics of the boreal forest. Oxford
University Press, New York.

Krebs C.J., Boutin S., Boonstra R., Sinclair A.R&mnith J.N.M., Dale M.R.T., Martin K. and
Turkington R. 1995. Impact of food and predationtlo® snowshoe hare cycle. Science 269:
1112-1115.

Nichols J.D., Hines J.E., Lebreton J.D. and Prd®lel2000. Estimation of contributions to
population growth: a reverse-time capture-recapappaoach. Ecology 81: 3362-3376.



Pollock K.H, Nichols J.D, Brownie C. and Hines JI990. Statistical inference for capture-
recapture experiments. Wildlife Monographs 107:71-9

Prestrud P. 1992. Food habits and observationseohtinting behaviour of arctic foxesopex
lagopus, in Svalbard. Canadian Field-Naturalist 106: 236-2

Samelius G. 2004. Foraging behaviours and populalymamics of arctic foxes. Arctic 57: 441-
443.

Samelius G. 2006. Foraging behaviours and populaymamics of arctic foxes. Ph.D. Thesis.,
University of Saskatchewan, Canada (http://librargask.ca/theses/available/etd-08212006-
170019.

Samelius G. and Alisauskas R.T. 2000. Foragingepattof arctic foxes at a large arctic goose
colony. Arctic 53: 279-288.

Samelius G., Alisauskas R.T. and Lariviere S. 20&tavival rate of experimental food caches:

implications for arctic foxes. Canadian JournaZoblogy 85: 397-403.

Samelius G., Alisauskas R.T., Hobson K.A. and liarerS. 2007b. Prolonging the arctic pulse:
long-term exploitation of cached eggs by arctice®xvhen lemmings are scarce. Journal of
Animal Ecology 76: 873-880.

Samelius G., Alisauskas R.T., Lariviere S., Bergr@anHendrickson C.J., Phipps K. and Wood
C. 2002. Foraging behaviours of wolverines at gdaarctic goose colony. Arctic 55: 148-
150.

Samelius G., Lariviere S. and Alisauskas R.T. 20@3mobilization of arctic foxes with
tiletamine hydrochloride and zolazepam hydrochridoletil®). Wildlife Society Bulletin
31: 192-196.

Sinclair A.R.E. and Gosline J.M. 1997. Solar atyivand mammal cycles in the northern
hemisphere. American Naturalist 149: 776-784.

Usher P.J. 1971. The Bankslanders: economy andgcof a frontier trapping community.
Volume 2: economy and ecology. Department of Indi#airs and Northern Development,
Ottawa, Canada.

Vander Wall S.B. 1990. Food hoarding in animalsivgrsity of Chicago Press, Chicago, USA.



Wiebe N., Samelius G., Alisauskas R.T., Bantle, Bergman C., de Carle R., Hendrickson C.J.,
Lusignan A., Phipps K.J. and Pitt J. 2009. Foradiegaviours and diets of wolves in the
Queen Maud Gulf Bird Sanctuary, Nunavut, Canadati&\62: 399-404.

Willson M.F. and Womble J.N. 2006. Vertebrate exXploon of pulsed marine prey: a review

and the example of spawning herring. Reviews ih Bi®logy and Fisheries 16: 183-200.



10

TATE L
ST A

Figure 1. Extent of the goose colony (light grey) and lomatof the fox trapping area (grey

square) at Karrak Lake goose colonyq6a#4' N, 10@ 15' W) in the Queen Maud Gulf Bird
Sanctuary, Nunavut. Fox dens are symbolised byats.



