Intrasexual home range overlap and dispersal in the European wildcat
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1.Introduction

In carnivores many species lead a solitary life'”

. Solitary means that their home ranges overlap to some extent but that they have only limited contact with conspecifics and

, times’. Besides environmental factors, such as habitat quality, intrasexual home range overlap is also assumed to be influenced by the degree

of relatedness®, An increase in home range overlap among related individuals is common in female solitary carnivores'®!!, Home range
/overlap in males on the other hand is not expected to correlate with relatedness'?. Prerequisites for the influence of relatedness on female
home range overlap are male-biased dispersal and female philopatry®'®. The sex that remains philopatric in the natal area is more likely to
form associations between relatives and should therefore exhibit increased home range overlap*™.

~
Hypothesis 1: It is predicted that dispersal in the European wildcat is male-biased, leading to higher relatedness values in females than
in males at a site.

Hypothesis 2: Given female philopatry, it is further assumed that female home range overlap rises with increasing relatedness, while
home range overlap is independent from relatedness in males. Yy,

A

2. Methods

Telemetry and genetic data were available for 29 male and 36 female intrasexual wildcat
dyads from five study areas in Rhineland-Palatinate (Germany) and the North-Vosges
(France) (Figure 1). Data collection took place from 2001-2013 during several research
projects carried out by OEKO-LOG field research (Parlow, Germany). Home range overlap
was calculated with the utilisation distribution overlap index (UDOI). The UDOI accounts
for the intensity of use in the overlapping area and gives an approximation for contact
rates *’*®, Relatedness was based on genetic analysis of 14 microsatellite markers and
calculated with COANCESTRY 1.0.1.5 *°.
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Hypothesis 1: We conducted a permutational analysis of variance in R 3.1.3% to test whether at each site relatedness was higher in
females than in males. Additionally, a genetic spatial autocorrelation analysis, which tests for correlations between genetic and geographic
distances, was carried out with GenAlex 6.5** to investigate differences in spatial genetic structure between sexes.
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Figure 1 The five study areas in the Eifel region (A60 and Wittlich), the Hunsriick
{Moselsporn) and North Vosges and Bienwald in the South-East of Rhineland palatinate
(Ger phy by ’

Hypothesis 2: In order to test for correlations between home range overlap and relatedness we applied a Mantel test® in R 3.1.3%°

and France. €C BY-54 licence.

3. Results

Hypothesis 1: Intrasexual relatedness did not significantly differ between the sexes in the study areas. Even so, spatial autocorrelation analysis revealed significant spatial genetic structures in both
sexes (Omegaremae= 39.586, p-valu€remae= 0.001; Omegam,.= 28.168, p-valuem,.= 0.005), with non-significant differences between the sexes (Omega= 4.93, p-value= 0.64). However, the
correlogram shows the highest correlation (r) between genetic and geographic distance at the lowest distance class (500 m) for females, while for males the highest r was detected at the distance
class of 7500 m (Figure 2).

Hypothesis 2: In males, no correlation between home range overlap and relatedness could be detected in any study area. In females on the other hand, positive correlations were found in two
study areas (Moselsporn: r= 0.62, p-value= 0.0448; North Vosges: r= 0.48, p-value= 0.06).

Females . .
e 4. Discussion and Prospects
0200 (Hypothesis 1: Male-biased dispersal could not be supported in this study. From telemetry studies, examples of
- 00 —_— both sexes dispersing over c. 25 km are known®"?*. The genetic structure of males (Figure 2) could result from
o e T u male mating excursions or short distance dispersal, where they do not leave the broader natal range. Such
e e L behaviour would likewise be supported by the selection pressures favouring male-biased dispersal, such as spatio
Mwsm o e o o e -temporal variability in resource availability, avoiding kin competition and inbreeding avoidance®®
Distance Class (Mid Point) Hypothesis 2: In two study areas, female UDOI rose with increasing relatedness. In these areas mother—daughter
dyads were present and the habitat quality for the European wildcat was high®®. This supports the .
Males kin selection theory”. However, UDOI values in these areas were still similar to UDOI TR 2
0.300 values of other solitary living carnivores, like cougars (Puma concolor)™®. In the other B
0.200 areas, unrelated individuals also showed a similar amount of UDOI. This could be s T -
0.100 because of higher mortality due to fragmentation by roads. High mortality has . ~ . .
" 0.000 — Qeen shown to increase range overlap and reduce relatedness®® .
400 o e b, T s &
] L Further research is needed to refine the results and to allow more/tl,-.
500 3000 7500 12500 17500 22500 detailed inferences. A sufficient sample size is crucial, especially for
Distance Class (Mid Point) spatial autocorrelation analysis®. A road-kill approach could be
used to improve the sample size. In addition, the number of

Figure 2 Results for female (A) and male (B) wildcat spatial autocorrelation, where the correlation coefficient (r) indicates
correlation between genetic and spatial distance plotted at the mid point of each distance class. Upper and lower error
bars bound the 95% confidence interval about r as i by by p {no. of = 1,000). Upper
(U} and lower {L} confidence limits bound the 95% confidence interval about the null hypathesis of no spatial structure for
the combined data set.

microsatellite markers should be enhanced because the
assignment of second degree relatives is inaccurate
with only 14 markers, c. 50 markers are
recommended for such analysis®
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