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Abstract

The Cantabrian capercaillie (Tetrao urogallus cantabricus Castroviejo, 1967) is classified
as Endangered since 2005 according to the IUCN Red List categories. This subspecies population
has suffered an enormous decrease mainly due to the severe habitat fragmentation and consequently
the loss of connectivity of forest patches. Capercaillie habitat was studied in the east of the
Cantabrian Mountains at landscape scale. We evaluated the forested area within a circle of 2,3 km of
radius around 123 display-grounds. The structure and composition of surrounding landscape was
quantified within a 1662 ha area around each historical lekking place using ortophotos at a
resolution of 10 meters. Landscape metrics variables (landscape fragmentation, spatial heterogeneity
and size of forest patches) were assessed through landscape ecology techniques and multi-variable
analysis. We obtained that beech forests within small open areas are the most important forest habitat
patches for the capercailllie. Then we used a methodology based on habitat availability that integrate
forest attributes like habitat quality to assess the connectivity of the fragmented habitat of capercaillie
at 200 meters spatial resolution. These analyzes show us the patches that concentrate the highest
accumulated connectivity importance although representing a small % of habitat capercaillie. The
results are oriented to detect the high priority areas for improving the management of Cantabrian
capercaillie habitat.

Keywords: Tetrao urogallus cantabricus, fragmentation, habitat availability, forest
management, species conservation.

MATERIAL AND METHODS

The capercaillie is affected critically mainly due to the high habitat
fragmentation (Suchant et al. 2003, Garcia et al. 2005) and the loss of its
habitat connectivity (Klaus 1994, Storch 2000, Graf & Kramer- Schadt
2007). This study makes an approach to describe the connectivity of the
highly fragmented habitat of Capercaillie in the south-eastern area the
Cantabrian Mountain (Leon province) at landscape scale (Fig. 1)
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Fig. 1 - Distribution of the Cantabrian capercaillie in Ledn and Palencia provinces.

We evaluated the forested area within a circle of 2.3 km of radius
around 123 display-grounds (Fig. 3). The structure and composition of
surrounding landscape was quantified within a 1662 ha area around each
historical lekking place using ortophotos at a resolution of 10 meters (Fig.
4). Landscape metrics variables (landscape fragmentation, spatial
heterogeneity and size of forest patches) were assessed through landscape
ecology techniques (Fragstats 3.3) and multi-variable analysis. We obtained
that beech forests within small open areas are the most important forest
habitat patches for the capercailllie.

Then we studied variables like forest structure (species, density), relief,
human influence, etc. to get the habitat quality of the capercaillie in these
lekking places and analysed that variable with the program Conefor
Sensidone 2.2 (Pascual-Hortal & Saura 2006). This methodology is based
on graph structures (Fig. 5) and a habitat availability that integrate forest
attributes like habitat quality (Quevedo ef al. 2006) to assess the
connectivity of the fragmented habitat of capercaillie at 200 meters spatial
resolution.
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Fig. 3 Study area in the east of Leon
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Fig. 5 Connectivity between the same type of forest patches

RESULTS

The graph connectivity analysis shows the areas with high availability
according to the extension of patches plus connectivity between them.

In a preliminary study, we obtained the forest habitat areas that are
essential for the landscape connectivity for the Cantabrian capercaillie in the
east of Leon (Fig. 6).
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Fig. 6 — Distribution of the capercaillie with the actual priority areas and the critical forest areas to
guarantee the conectivity

The results are oriented to improve the management of Cantabrian
capercaillie habitat focusing conservation efforts on those forest habitats.

We obtained, for example, the public forests that concentrate the
highest accumulated connectivity importance although could represent a
small % of habitat capercaillie (Fig. 7). These analyses could be essential to
improve the actual limits of Protected Birdlife Reserves (Fig. 7).
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Fig.7 — Public forests with higher connectivity area for the capercaillie in the eats of Leon
REFERENCES

1. Garcia D., Quevedo M., Obeso J.R., Abajo A., 2005. Fragmentation patterns and
protection of montane forest in the Cantabrian range (NW Spain). Forest Ecology
and Management 208: 29- 43.

2. Graf R.F., Kramer-Schadt S., 2007. What you see is where you go? Modeling
dispersal in mountainous landscape. Landscape Ecology 22: 853-866.

3. Klaus S., 1994. To survive or to become extinct: small Tetraonids in Central
Europe. In: Remmert H (ed) Minimum animal population. Springer-Verlag,
Berlin, pp 137-152.

4. Pascual-Hortal L., Saura S., 2006. Integrating landscape connectivity in broad-
scale forest planning through a new graph-based habitat availability methodology:
application to capercaillie ( Tetrao urogallus ) in Catalonia (NE Spain). European
Journal of Forest Research 127: 23-31.

5. Quevedo M., Baifiuelos MJ., Saez O. & Obeso JR., 2006. Habitat selection by the
Cantabrian capercaillie at the edge of the species distribution. Wildlife Biology 12:
269-278.

6. Storch 1., 2000. Grouse status survey and Conservation Actions Plans 2000-2004.
WPA/BirdLife/SSC Grouse Specialist Group. IUCN, Gland. Switzerland and
Cambridge, UK and the World Pheasant Association, Reading, UK.

7. Suchant R., Baritz R., Braunisch V., 2003. Wildlife habitat analysis — a
multidimensional habitat management models. Journal for Nature Conservation
10, 253-268.

292




Analele Universităţii din Oradea, Fascicula: Protecţia Mediului,                                                 Vol. XIII, 2008

FOREST STRUCTURE AND LANDSCAPE CONNECTIVITY OF THE CANTABRIAN CAPERCAILLIE HABITAT

Gómez-Manzanedo, M. Reque, J.A.* 


*Department of  Plant Production and Silvopastoralism H.T. C.  of Agricultural Eng. - University of Valladolid Avd. Madrid, 44 – 34004-Palencia. Spain, e-mail mgomez@pvs.uva.es

Abstract
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MATERIAL AND METHODS


The capercaillie is affected critically mainly due to the high habitat fragmentation (Suchant et al. 2003, García et al. 2005) and the loss of its habitat connectivity (Klaus 1994, Storch 2000, Graf & Kramer- Schadt 2007). This study makes an approach to describe the connectivity of the highly fragmented habitat of Capercaillie in the south-eastern area the Cantabrian Mountain (Leon province) at landscape scale (Fig. 1)
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Fig. 1 - Distribution of the Cantabrian capercaillie in León and Palencia provinces.

We evaluated the forested area within a circle of 2.3 km of radius around 123 display-grounds (Fig. 3). The structure and composition of surrounding landscape was quantified within a 1662 ha area around each historical lekking place using ortophotos at a resolution of 10 meters (Fig. 4). Landscape metrics variables (landscape fragmentation, spatial heterogeneity and size of forest patches) were assessed through landscape ecology techniques (Fragstats 3.3) and multi-variable analysis. We obtained that beech forests within small open areas are the most important forest habitat patches for the capercailllie.


Then we studied variables like forest structure (species, density), relief, human influence, etc. to get the habitat quality of the capercaillie in these lekking places and analysed that variable with the program Conefor Sensidone 2.2 (Pascual-Hortal & Saura 2006). This methodology is based on graph structures (Fig. 5) and a habitat availability that integrate forest attributes like habitat quality (Quevedo et al. 2006) to assess the connectivity of the fragmented habitat of capercaillie at 200 meters spatial resolution.
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RESULTS


The graph connectivity analysis shows the areas with high availability according to the extension of patches plus connectivity between them.


In a preliminary study, we obtained the forest habitat areas that are essential for the landscape connectivity for the Cantabrian capercaillie in the east of León (Fig. 6).



Fig. 6 – Distribution of the capercaillie with the actual priority areas and the critical forest areas to guarantee the conectivity

The results are oriented to improve the management of Cantabrian capercaillie habitat focusing conservation efforts on those forest habitats.


We obtained, for example, the public forests that concentrate the highest accumulated connectivity importance although could represent a small % of habitat capercaillie (Fig. 7). These analyses could be essential to improve the actual limits of Protected Birdlife Reserves (Fig. 7).




Fig.7 – Public forests with higher connectivity area for the capercaillie in the eats of Leon
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Fig. 3 Study area in the east of  Leon







Fig. 4 Forest stand mosaic, the occurrence of forest gaps and the linear structures within 2,3 km radius of a lekking place







Fig. 5 Connectivity between the same type of forest patches
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