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Fig. 1: Arctic fox at Hornvik

In Canidae, monogamy is the most prevalent reasistgm. It has been suggested that this
obligatory monogamy may be a consequence of tieési@f post-partum care. Estimated
postnatal growth rates from captive canids aregrighan in any other carnivore and milk
energy output estimated during peak lactationipassed only by hyenas. High energy
demands, and the widespread phenomena of bipacargakithin Canidae support the premise

that significant male parental care (e.g., foaslmion to the female and pups) occurs within
Arctic foxes. The goal of our study is to deterntine parental investmentin free-ranging male
and female Arctic foxes during the breeding peritd anticipatethat if monogamy is
associated with significant paternal investmerentive will be able to demonstrate that Arctic
fox males with pups invest equally as females,thatiffemales compensate by increasing
activity when paternal investment is reduced. Phésnise was tested by comparison of FMR
(double-labeled water) and activity patterns (GR@doggers) in reproductively successful
males and females during the breeding period dltgmanipulations. We handicapped half
the mated males by fitting them with a bell for theration of activity measurements. Here we

that monogamy may be a consequence of high reptivegosts. Previous field studies suggest

Fig.2: Darting an arctic fox (Photo: E.R. Unnsteingir)
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report preliminary data on parental activity at fieik.

Hypotheses

Monogamous rearing systems are typically associattttisignificant biparental care. Observations gasy
that significant male parental care (e. g. foodvjsion to the female and pups) occurs in foxes. &uris to evaluate
the hypothesis that paternal investment in theié\fcix is considerable during the breeding sea3bis hypothesis
implies that paternal care is significant, andefee females are 1t on male ir intend to
use the Arctic fox as a model to test this hypdshéBig.1). We predict that activity duration andtence travelled in
males with pups during the post-lactation pericel @ high as in females, and females compensateregsing
activity when paternal investment is reduced. We test these predictions by sex comparisons dfigctpattern in
paired foxes and by a series of field manipulations

Study design

We have selected fox pairs with home ranges situatéHormnvik along the coastline, and their denstied
nearby bird cliffs. For the first group of fox pino manipulations were conducted, and these sewede control.
In the second group, the males were fitted witfitl2 Ibells attached to their collar. The bells seas a handicap as
their sound warns the prey from the approaching Bata on prey items harvested by foxes at Hormlicated
more than 90% of live captured adult sea birdsniydulmar Fulmarus glacialig, kittiwake Rissa tridactyld,
razorbill (Alca tordd) and black guillemotGepphus gryll Previous observations have shown that foxeippqd
with bells, athough handicapped, were capableapfuring sea birds and, thus, not subjected tvatian. The
primary hypothesis underlining our design is tiambnogamous mammals both sexes invest equallyeinering
of the pups (e.g., baby-sitting, food provisioniretg.). Hence, paternal investment should be higingl the post-
lactation period, and reduction in paternal investmis expected to be compensated by increase térmag
activity. Assuming the social system of Arctic fexe in fit with the general monogamy model, wedinethat our
design will show that compared to the control grol-fitted males will bring less food to the damd expend
more energy per day, and their female mates \aillefr more and bring food to the den at a highes. rat

Results

Arctic foxes in Hornvik were socially organized fairs, which shared the same home range (Fig. 8). N
sexual dimorphism was observed (mean mass for nra®8 kg and for females = 3.2 kg). Foxes were/ect all
hours of the day, with peak activity during eveniagd early morming hours. Rise in ambient tempezateduced
activity (Fig. 4). Home range of males was smaten that of females (Fig. 3 & 5). Daily activityidtion (Fig.6)
and distance from the den (Fig. 8) were similamben sexes, but distance traveled (Fig. 7) wasrlawenales.
Males fitted with bells (i.e., handicapped) redudistance from the den and were more active, widlme range,
activity and distance traveled by their mates viias to that of control.
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Fig. 3: Home range of a mated Arctic fox pair at Hornvikidst site (Homnstrandir Nature Reserve,
north-east Iceland). Female range is indicatedidtied and male by solid lines. The home range
is based on 95% adaptive kernel from approximafé¥ fix positons measured over 7
consecutive days. The black crosses activity of the adults. are home
ranges of pair #7 before (Control; left) and durihg experiment (right). See text for further
explanation.
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Conclusions

The preliminary results do not support our hypadthtésat males investin parental
care equally to females. Instead, males invesgaxttean females, and their handicap
does not generate an increase in female activitply a reduction in their own
investment. Although home range of handicappedsisaimewhat increase compare
with control, they travel less and maintain ataset distance from the den indicating
less time invested in foraging. These interestorgetusions resulted from limited
number of experiments, and require several mole$iEasons to allow solid statistical
support.

Methods
Trapping

Arctic foxes were captured using a dart gun (Dgeeiy Fig. 2). Because the lack of hunting expeserand the presence
of tourists that i feed foxes, mostvintlials are tame and approached people. Our tiw@es yexperience in Hornvik
indicates that several breeding pairs can be daitbih a week after a short prebaiting and hakiitwe period. We captured,

collected tissue samples from the ear using bigpsh, weighed, and took body measurements ofialtsaand pups. Pups were
collected by hand near the den after caling them o

Distance measurements
The foxes were individually marked by GPS colla@PE3300L; Lotek Wireless, USA) and their movememrtd ambient
temperature were continuously monitored for onekwéch unit is a GPS receiver that stores on bthardixes and temperature
taken (700 data points per week). After one weled,collar drops off the animal and transmits a \&itfhal that enables us to find
it. The data was downloaded in the field to a lpptomputer, and the unit refurbished by replacimg drop-off mechanism. The
refurbished unit was fitted on another individu@ihe system makes it possible to get very acculatpdsitions of any tagged fox.
Fixes obtained via telemetry were used to deterrdialy movement distances. Distances reflect faagiffort of the
foxes. Greater dispersion of food patches andridittiers are expected to generate larger distatemes greater energy
expenditure) by both parents, as food for the fhgssto be carried into the den at this stage. Thela component makes it
possible to correct for the effort of climbing bypeportional increase of the calculated distanetsive to the angle of the terrain
covered. Location of all foxes, taken at 15 mireringl, ici accurate estir otal distance traveled per
day.

Rate of food provisioning

We used video cameras to observe dens withoutighatshnce caused by human presence. An activerddfrmonitor
connected to a video camera enables to record amgment of foxes at a den. This small system wasdubin a shoe-size box
and hidden 20 m away from the den entrance (Trai i Goodson & i Inc.). A vi was placed at
each den for 2 days every week in order to veitlgr Isize and rate of food provisioning by bothgmes.
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