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Introduction: Alpine ibex

(Capra ibex ibex, L.) is currently

classified at Least Concern by IUCN

(International Union for

Conservation of Nature, Temple and

Terry, 2007). Considering the long

time series of ibex population

recorded in Gran Paradiso National

Park (GPNP) a drastic decrease has

occurred in the last few decades.

Causes are not completely clear but

this decline could be linked to recent

climate changes (Mignatti et al.,

2012).
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The aims are:

1) to evaluate the distribution of

ibex in GPNP in 1985-2009

period and describe the livestock

distribution in the same area in

2000-2009;

2) to assess the relation between

the distribution pattern and ibex

population trend in 2000-2009 in

order to understand if species

distribution is influenced by

population dynamics or

environmental processes.

Dataset description: Park area is divided in 36 surveillances

zones with an average extension of 1100±185,2 ha (MEAN±SD). Since 1956

ibex population has been censused by the Park wardens according to

sex/age classes and in 1985, using a monitoring unit of 250X250 m, they

started to map the animal distribution in order to understand the

characteristics of the selected territories. Since 2000 Park wardens have

been collected also data about the livestock distribution. The present study

refers only to three particular moment of ibex population trend: 1985-1987,

1992-1994, 1999-2009. Livestock data refer to 2000-2009 years.

Spatial pattern analysis: maps were created and pre-processed

using QGIS 2.8 (Quantum GIS Development Team, 2015), while Fragstats

(Mcgarigal, 2012) allowed to analyse the distribution patterns through

different years. According to literature, the analysis was carried out using two

different spatial scales, in order to explore the possible difference between

the resultant of the two analysis (Turner et al., 1989). These are the 250 m

grid cell available from census data and the 500 m grid cell created using

census data.

Statistical analysis: following the patch-centric perspective, the

distribution statistics selected to provide a statistical summaries of patch

metrics are: mean, standard deviation and coefficient of variation (Mcgarigal

2012). The Spearman's rank correlation coefficient was used to test

composition and configuration metric trends in 1985-2009 period. The same

test was used also to assess if ibex population dynamics play a role in

shaping distribution using changes in ibex abundance and distribution

patterns values. Changes are Δ=t2-t1 where t are values in two consecutive

years. The considered period for this kind of analysis was 1999-2009. The

statistical analyses were performed using R 3.1.2 (R Development Core

Team 2015).

Tab. 1 | Selected landscape metrics and relative unit of measure

The results showed a strong reduction (rs= -0,818; P<0,001) and

fragmentation (rs= 0,784; P<0,001) of ibex occupied territories in 1985-2009

period. Table 2 shows that these results are confirmed by both scales of analysis.

On the other side there was not a particular modification in livestock occupied

territories and, using both scales of analysis, distribution values did not show a

particular trend (P>0,05). Correlation test values between changes in ibex

population and landscape metrics are listed in table 3. The relation between

changes in ibex population trend and distribution patterns was not demonstrated

by Spearman's rank correlation (all P>0,005).

Tab. 2-3 | The results of selected metrics. Values are listed according to spatial scales used (250 m and 500 m grid). For each index is reported the

result of correlation coefficient to assess index trends.

Tab. 4 | Results of correlation test between changes in ibex abundance (ibex pop.) and distribution

pattern. Values are listed according to spatial scale.

Discussion and

conclusions: the results show

an effective change in Alpine ibex

distribution while livestock

distribution doesn't show any

particular modification in selected

periods. Considering the literature

we can only suggest the factors

affecting ibex distribution operating

at different scales and we suppose

that landscape modification

(Gehrig-Fasel et al. 2007; Falcucci

et al. 2006), climatic changes (Post

et al. 2008; Pettorelli & Pelletier

2007) and anthropogenic

disturbances (Iranzo et al. 2013;

Hibert et al. 2010; Bagchi et al.

2004) play an important role in

shaping ibex distribution.

These results highlight how the

contrasting phenomena of land

abandonment and pasture

overgrazing tend to modify the Alps

landscape with considerable effects

on species distribution. In our

human dominated landscape the

nature conservation and

maintenance of traditional activities

are complementary objectives.
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Fig. 1 | Gran Paradiso National Park (GPNP)
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