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- of was the 
move only  a distance 

if patches of and to 
of the 

words: 

- “Conséquences écologiques de l‘abandon des terres sur la distribution des scarabées Carabidae dans deux zones 
contrastées de avons analysé ici la dispersion des scarabées Carabidae dans des prairies de et des 

Dans ces deux régions, la dispersion des Carabidae s’est effectuée de façon semblable. Les espèces des forêts ne 
peuvent s’éloigner que peu de  ces espaces pour pénétrer dans les champs abandonnés ou les pâturages p l m  extensifs. Les espèces 
des couloirs ne peuvent se disperser que s’il existe des roncières qui persisterzt pendant un temps sufisant à leur reproduction. 
Ce  processus de dispersion est fortement influencé par la structure du paysage et les pratìqqrles agricoles. 

écologie du paysage, structure de l‘espace, Carabidae, pratiques agricoles, 

in policy leading to 
changes in land 1987). 

tional on the one hand 
the ploughing of good soils but on the 

the abandonment of difficult soils 
and 1988). Landscape is changing in such 

a homogeneous state to a 
one. New patches of vegetation may 

in extensively used as in land 
has changed to a  low stocking (Asselin  and 
1989).  Vegetation and land use modi- 

fied at spatial scales, individual fields to 
the landscape. 

These new dynamic within the 
space new habitats within a developing landscape 

and induce changes in the 
tion of animals. Species 
woodlands, heathlands and  old fields ...) may  colonize 
new habitats isolated ones. 

this 
two studies, involving the of 
beetles in two in These 

one being in 
the in the but also in 

the way  they used by the cattle and the and 

they one of the best known of 
et al., 1986). studies have focused 

on spatial and ability  (Evans 
1986). They have also been to to landscape 

1988). 
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Study  areas 

the study the d’Auge, is 
mainly  used  by and cattle The land- 
scape is by the dominance of 

often planted with apple and 
often with delimit the fields 

and a mesh On steep slopes, some 
small woods have been planted the 

of abandonment. The plateaus, soils 
shallow and low in by 

two main modifying the land- 
scape: 

(a) ploughing of most ‘mesic 

(b)  extensification of of 

sification.  This  changes  the  colonisation  by  non- 
palatable species, spp.)  which lead 
to the of patches. 

The studied landscape is a mosaic of small wood- 
lands, old fields, and 
patches. 

the the soils in the valleys 
intensively cultivated in with cattle which 

and the common 
most of the valley the fields, ploughed, 
now 1987). the valley d’Oo, 

they by cattle and sheep, autumn to 
the whole being by all the village 

animals which the unenclosed 
the each makes his hay  on his 

own holding within the common. Fields 
small, sometimes no than 10 m wide and 100 

m long. So, a mosaic of vegetation types 
the which depends on which in turn 
is to cultivation the 
inputs and to intensity 1986a, 1986b). 
Some woody at the in slopes 
but do not delimit fields. 

the flat of the valley common 
which cut hay coppice wood 

on the steep slopes. 

The study the valley the 
up the to the wood edge. The landscape 
included cut and 
woods. 

Dispersion of forest  carabid  beetles 
through rural landscapes 

studies on the of 
species in landscape showed  that 
they found in the fields only at the edge. 

away the they 
on the top of banks. Some landscape 
enhance beetle movements and to these 
spatial levels of (Allen and 1982; 

1989). 

(a) at the level only those with at least 
a few dense will act as  a 

the of species, even if they 
close to the edge. 

(b) at the level of a few elements, lanes 
between  two the best 

species. efficiency depends upon 
width and vegetation density. 

(c) at the landscape level is a distance effect 
the edge on the This is due 

to the of species 
in the 100 m  and of peninsula species on. 

one km, only species in the 
and abundance is by the 

connectivity between lanes and  by  the vegetation 
of the 

The minciml 
sion in landscapes i; Fig. 

as a  basis the sampling 

m Forest - dense vegetated hedgerow 

- vegetated hedgerow 

‘corridor‘ 

L 

4 

1 and 

Fig. 1. of 
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Methods 

collected in pitfall of 13 
25 cm deep. 

30 sets of 3 set in an 
of 100 ha in to sample the landscape 
elements and to take into account the distance the 

and peninsula species (Fig.  2). Two sampling sites 
in 7 in new .small woods,  4 in 3 in 

in old fields, 8 in patches. 

the 51 sets of 3 set; 40 
along 2 11 in a (Fig.  3).  Along 
the going the to the edge of 
the woods, sampling sites set at a distance’of 20 
m each The was  ,located  between 

at 

opened seven days and 
collected in the 
nees. The lasted to 
July. 

The data by 
and 1984). analysis 

using Addad 

. i  

Results 

1. Normandy  study 

the study 32 taxa (names 
to 1971). All the 

in the data (3O.sampling sites X 28 species) have 
in to focus on spatial 

A using all 
the species which the 
2%, giving 18  of the 28, as active to 
the basis of the space. The species 

as 
elements. the sampling sites  a 
plan was established using only  what could be called 
“stable” land uses to act as active elements. They 
patch types  whose dynamic position is on a 
time scale than  the patches. 
patches mapped  on  this plan so 
species composition could be to that of the 

landscape elements which act as potential 

On the axis of the analysis (Fig. 
4) the sites along  a of vegetation 

to The species 
to 

mine  this  axis Carabus monilis, 

Amara lumicollis and Amara  communis which found 
fields, 

one and Abax ater and Steropus  madidus, which 
species 

woody sites divided into two the old 
on the plateau in the case, the small 
woods on .the slopes the second. The . 

to these 
A b a  ovalis, Argutor  oblon- 

gopunctatus the and Steropus  madidus 
the small woods. The species 

“peninsula” 1989), while the 
final species is able to widely it is able 
to find some shade 1978). 

the analysis with the 
species composition those typical of 
to those found in position in the 

is, distance to a 
of species, and by the of 

ex ample,^ patch 20 (Fig.  2) is close to a 
a lane, which  is  a  good potential 

while patch in the middle of a 
isolated any In patch 20 the 

species such as Abax ater and Steropus 
madidus whilst in patch 19 
and Anara comnzunis 75% of the individuals. 

2. Pyrenees  study 

The have not yet been fully analysed in the 
study because not all the species  have 

yet been identified. only  the species 
and  a few of the fields used in this  analysis. 

Ten taxa to 
dona, 1971) and as in the study, all the 

so that the data of 
51 sampling sites and 10 species. 

A analysis the 
whole On the axis  (Fig. 5) sites the 

of the opposed to the one 
on  the Sites located close to have 
an position on this axis. The sites 

Carabus ,nemoralis, Abax ater and Ster- 
opus  madidus, all species. the sites  which 

some distance away the 
da& species and Anchomenus 
dorsalis, two field species. On  the second axis  the  two 
woody landscape elements, ie 

The fiist sites Abax ater 
and Tomocarabus  convexior while the second sites 

by Steropus  madidus. 

The species composition enables 
the to be split into zones: 
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.Sampled patch 

(D Sampling site 

Wood 

Fig. 2. Study area in 
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- 
O 40 

U Wood 

Fig. 3. Study in 
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la 

45 

cmrcetktzcs 

Abaæ ater 

Tomocambus 
cunverior 

33 

axis 

Fig. 5. of the analysis in study 
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(1) the of the close to the 
which by the of species, 

(2) sites close to Steropus nzadidus 
is abundant 

(3) sites in 
by cupreus and Anchonlenus dorsalis. 

Discussion 

these studies the of beetles 
uncultivated to lightly the 
same as seen the species as the 
distance to the population is When  they 

in  woods species, 
in they in the 

the species find the patches to be 
suitable habitats, but able to colonize only the 
as the a Thus, a distance 
of only 20 m is too colonisa- 
tion. 

The two study by land- 
scape and  by the way  which managed  by 

in the landscape is a  mosaic of 
woods, old fields, and fields, delimited by  a 
highly connected 
species in all and 
so is a high patches 
to be invaded by  new  species. Colonisation of the exten- 
sively meadows may be seen as a step 
by step patch to patch, 
at least if they long enough species to 
duce in them. should be as 
stepping stones 

the the study may be divided into 
two quite The 
fixed in a  woody in the 
land is set amidst isolated only one of which 
is connected. the zone species the  wood 

as if it was  a continuous edge 
in the zone, the is 

only slightly influenced by  woody elements, and 
species only seldom in sites adjacent 

to this case, the landscape is 
less the of species than 
in which shows the of 
the of and in land- 
scape colonisation 

The management also between the 

decisions by taken at 
field level. A of animals in a 
field a time and if any, is 
the same a  whole field. The spatial of 

is to the of cattle and 
feeding habits which, in turn, with the 

of physical conditions. Changes in vegeta- 
tion thus by deci- 
sions at field level. Each field will have its own 
dynamic with the elements and 

species will  become and 
ogeneous. 

the the study is 
time flock. the beginning of 
when  animals to the section 

is consistent of vegetation in the 
section. A of vegetation 

then evolves until the hay  cut. Even so, the 
species unable to colonize those fields 

which less intensively even left hay. 
The less intensively used patches of this mosaic cannot 
be  used  as habitats by species because the time 
scale of the changes  which each in 
vegetation size is  too fine to the life 
cycle of the beetles. The of the is 

the whole and its species 
composition is totally as the species can 
move the is distinc- 
tion  between the two which coincides with the 
limit of used  in  hay 

Conclusions 

This indicates the value of 
as landscape dynamic and potential 

studies. the two study as well 
as in the study out in the 

species have behaved identically. and 
peninsula species into the m a l  landscape not 

than  about 100 m, while the species use 
The 

able to developed patches if they 
close to a of  new individuals. 

the  two of 

in ways. 

to 
standing of the links between landscape and 
colonisation. will be out in landscapes 
with The can 
then be applied in the development 

policies. 
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