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Fragmenta Theriologica

Use of Radio Tracking to Improve the Estimation hy .’I‘rack Counts of the
Relative Abundance of Red Fox

TELEMETRIA JAKO METODA ZWIEKSZAJACA DOKLADNOSC OSZACOWAN WZGLEDNEJ
LICZEBNOSCI LISA OPARTYCH NA TROPIENIACH :

Jorge I. SERVIN, Jaime R. RAU! & Miguel DELIBES 2

Servin J. I, Rau J. R. & Delibes M., 1987: Use of radio tracking to
Improve the estimation by track counts of the relative abundance of
red fox. Acta theriol, 32, 30: 489—492 [With 1 Fig.]

Radio tracking of red foxes Vulpes vulpes (Linnaeus, 1758) in Coto
Donana (SW Spain) was used to obtain a correction factor to transform
the number of fox trails crossing a transect into an index of relative
abundance, expressed as individual foxes per km. Results prove that
the patterns of fox movement and the transect position greatly influence
the data obtained through track counts.

[Instituto de Ecologia, Apdo. 18845, 11800 México D. F., México (JIS);
and Estacion Bioldgica de Donana, CSIC, Apdo. 1056, 41080 Sevilla,
Spain].

1. INTRODUCTION

‘T'rack counts have been an useful technique to estimate carnivores
relative abundance (e.g. Heptner et al., 1967, and papers of Soviet authors
cited there). In these works it is usually assumed that the individual
rate of daily passing across the (ransect is constant. Thus, a direct
relationship could be stablished between absolute abundance of tracks
and relative abundance of the species. _

The aim of this note is to record how many times per day an in-
dividual fox Vulpes vulpes (Linnaeus, 1758) crossed a linear transect
on an homogeneous sand dune habitat of southwestern Spain, and how
the pattern of fox movements and the situation of the transect can affect
the estimations of red fox relative abundance by {rack counts.
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2. STUDY AREA AND METHODS

The study was done from December 1984 to February 1985 (i.e. late fall and
mid winter) inside the DoRana Biological Reserve, SW Spain (sce Allier et al.,
1974, for a vegetational account and Delibes, 1980, lor a short description).

Four adult male foxes were captured with neck snares and padded Victor No. 2
steel traps. The animals were immobilized with a combination of ketamine
hydrochloride and tiazine hydrochloride in doses of 3.75 mg of each product per
kilo of body weight. They were [litted with a radio transmitter working in the
151 Mhz range (Biotrack, England) and rcleased at the capture places. Seven 24
hour-periods of continuous radio tracking (one bearing per hour) were done (four
for one animal and one for each one of the three others) by using conventional
radio telemetric techniques. Movements on each period were depicted on a map.
Next, we registered the daily number of times each individual crossed a 3.3 km
long straight fence transect that went accross the home ranges of the [our animals.

To apply our results to a real situation, monthly counts of fox trails crossing
a 1.3 km stretch of the same fence transect were performed on the same seasons.
The day before of the counts we cleared off the census route with a sweep
mounted on rollers or else we waited for three days after the last rain (see Rau
et al., 1985, for more details).

Relative abundance (individuals/km) will be obtained by dividing the absolule
number of trails crossing the {ransect by the average individual rate of daily
crossing and by the transect length in km.

3. RESULTS

Each radio equipped fox crossed the fence between zero and six times
a day (meanz*standard error=2.86*0.7; B=T). As the number of cros-
sings was about the same in both directions (i.e. inside or outside the
transect), suggesting the animals were resident in the area, we reported
only the total number. All the moves were at night in accordance with
the temporal activity pattern of the species in the area (authors,
unpublished).

The numbers of trails crossing the transect were 1 (December), 5
(January) and 8 (IF'ebruary). This means 0.77, 3.85 and 6.15 trails/km
respectively, or 0.27, 1.35 and 2.15 individual fox/km (Soviet authors
usually present their results as number of trails/10 km; see Heptner
et al., 1967).

To evaluate the effect of the transect location on the results we
depicted a “typical pattern” of daily fox movement by averaging each
hourly radio location (i.e. computing 25 “activity centers”, sensu Hayne,
1949). On this sketch eight equally spaced “simulated” transects were
drawn (Fig. 1). From the figure il is clear that the position of the
transect will greatly influence the data obhtained through track counts.
It must be noticed that this kind of bias will be particularly important
when nonpermanent or imaginary transect lines are run (e.g. ski paths).
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Fig. 1. “Typical pattern” of red fox daily movement in the study area, obtained
by averaging each hourly radio location (n=T7 24 hour-periods of radio tracking).
The beginning and the end of the moves are represented by a dot and a triangle
respectively. The fence transect (dashed line) and other eight simulated transects
are shown together with the number of crossings on each one.

4. DISCUSSION

Radio tracking has been previously used to evaluate the reliability of
drive counts (Tester & IHeezen, 1965) and as an useful tool to complement
spot-light counts (von Schantz & Liberg, 1982) and mark-recapture
estimations of abundance (Greenwood et al., 1985). In this paper we used
radio tracking to improve the estimations of red fox relative abundance
obtained by track counts.

As usually performed, track counts can be taken only as gross trend
measures of population size (Pulliainen, 1980). A better use of this method
needs: (a) to meet a large sample size in order to decrease the variance
of the estimators (Mooty & Karns, 1984), (b) to know the individual rate
of daily passing across the transect, (¢) a clearing of the census route
to prevent overtracking, either by using a special “sweeping device”
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(Alvarez et al., 1981) or waiting for the weather to do the work'(e,g.
Brand et al., 1976), and (d) to assume that the animals are neither
attracted nor repelled by the transect (i.e. when roads or fence transects
are employed). We focus on (b) in this study. _

We are aware of a number of potential criticisms to this work, mainly
{he exclusive use of males in our experiment (but home range sizes and
daily movements of males and females were about the same in the study
area; authors, unpublished) and the short number of track counts (but
they were used only as an example case). Nevertheless, our data prove
that the daily patterns of movement of the animals and the transect
position greatly affect the results of the track count method used to
estimate carnivore abundance.

Thus, radio tracking appears as a helpful tool in order to obtain cor-
rection factors for each species, kind of habitat and season, which could
improve the reliability of the method and favour a belter sampling
design. This will be specially relevant when rare or endangered species
are involved, as in these cases a short variation in numbers can deserve
particular attention.

Acknowledgements: Mr. R, Laffitte, Mr. J. F. Beltran, Mr. E. Collado and Miss N.
Bustamante helped in various ways. JRR wish to acknowledge his wife A. Catalin
for the drawing of the figure and for her continuous help. Two of the authors
(JIS and JRR) enjoyed grants of the Instituto de Cooperacion Iberoamericana (ICI).
The research was funded by the CSIC-CAICYT (project 944).

REFERENCES
Allier C., Gonzilez-Berndldez F. & Ramirez-Diaz L., 1974: Mapa ecologico de
la Reserva Biolégica de Donana. C.S.I.C., Sevilla. — Alvarez F., Azcarate T.,

Aguilera E. & Martin-Franquelo R., 1981: Circadian activity rhytms in a vertebrate
community of Dofiana. [In: “Act. XV Congr. Int. Fauna Cineg. Silvestre”]: 379—387.
Sevilla. — Brand C. Y., Keith L. B. & Fischer C. A. 1976: Lynx responses {o
changing snowshoe hare densities in Central Alberta. J. Wildl. Manage.,, 40:
416—428, — Delibes M., 1980: Feeding ecology of the Spanish lynx in the Coto
Donana (Huelva, Spain). Acta theriol.,, 25: 309—324. — Greenwood R. J., Sargeant
A. B. & Johnson D. H., 1985: Evaluation of mark-recapture for estimating striped
skunk abundance. J. Wildl. Manage.,, 49: 332—340. — Hayne D. W., 1949: Cal-
culation of size of home range. J. Mamm., 30: 1—19. — Heptner V. G,
Naumov N. P, Jirgenson P. B, Sludski A. A, Cirkova A. F. & Bannikov A. G.,
1967: Die SHugetiere der Sowjetunion, Band II: Seekithe und Raubtiere. Gustav
Fischer Verlag: 1—1006, Jena. (German translation from Russian, 1974). —
Mooty J. J. & Karns P. D., 1984: The relationship between white-tailed deer track

counts and pellet-group surveys. J. Wildl. Manage., 48: 275—279. — Pulliainen E.,
1980: The status, structure and behaviour of populations of the wolf (Canis 1. lupus)
along the Fenno-Soviet border. Ann. Zool. Fenniei, 17: 107—112. — Rau J. R,

Delibes M., Ruiz J. & Servin J. I., 1985: Estimating the abundance of the red fox
(Vulpes vulpes) in SW Spain. Trans. Int. Congr. Game Biol,, 17: 869—876, —
Schantz T. von & Liberg O, 1982: Censusing numbers of medium-sized nocturnal
maminals in open landscapes. Trans. Int. Congr. Game Biol., 14: 409—415. —
Tester J. R. & Heezen K. L., 1965: Deer response to a drive census determined
by radio-tracking. Bioscience, 15: 100—104.

Received 7 May 1986, Accepted 30 March 1987.





