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El hábitat de la rata de agua Arvicola sapidus Miller,
1908 en Francia: descripción y conservación

Arvicola sapidus Miller, 1908 mendebaldeko
ur-arratoiaren habitata Frantzian: deskribapena eta kontserbazioa

ABSTRACT

The water vole Arvicola sapidus Miller, 1908 is a semi-aquatic species found in both Spain and France. It is highly probable that the water
vole will experience a significant decline throughout a large part of its range of distribution. The preservation of its habitat is an important issue
for its conservation in France. Numerous surveys have been carried out over several years providing enough information about the typical ha-
bitat of the water vole in France, and enabling us to make some general recommendations in support of its conservation. The water vole can
be found in diverse aquatic areas yet always with certain characteristics in common. In the main, common features include the facies of the
river substrate and its vegetation. Ground vegetation is typically herbaceous, generally hygrophilous, and above all sufficiently tall so that the
water voles can move without being seen. Ideal environments are more often those that are not long-lasting on the river network. These pla-
ces are at times unstable due to natural or human disturbance. The local distribution of these micro-habitats, their evolution and their connection
conditions effect, to a great extent, the local distribution of the species as well as their presence across the network of sites. A great deal of
the French countryside, particularly in rural areas, is maintained and the state of these areas depends heavily on human use. The conserva-
tion of the water vole in these areas completely depends on maintaining these sites as suitable habitats for this species.
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RESUMEN 

La rata de agua Arvicola sapidus Miller, 1908 es un roedor semiacuático que se distribuye por España y Francia. Es probable que esté
experimentando un importante descenso a lo largo de gran parte de su área de distribución. El mantenimiento de su hábitat es una cuestión
prioritaria para su conservación en Francia. Se han llevado a cabo numerosos estudios durante varios años que han proporcionado suficiente
información sobre el hábitat característico de la rata de agua en Francia, y que nos permite hacer algunas recomendaciones generales en
pro de su conservación. La rata de agua se puede encontrar en diversas zonas acuáticas pero siempre con ciertas características en común.
En general, las características habituales son la granulometría del fondo del río y su vegetación. La vegetación es típicamente herbácea, ge-
neralmente higrófila, y lo suficientemente alta para que las ratas de agua se puedan mover durante el día sin ser vistas. Los ambientes idó-
neos son frecuentemente aquellos que se mantienen temporalmente en la red fluvial. Estos lugares son a veces inestables debido a
perturbaciones naturales o humanas. La distribución local de estos micro-hábitats, su evolución y sus efectos, condicionan en gran medida
la conexión y la distribución local de las especies, así como su presencia a través de la red de sitios. Una gran parte de la campiña francesa,
en particular las zonas rurales que se mantienen, mantienen su estado en gran medida gracias a la actividad humana. La conservación de
la rata de agua en estas áreas depende completamente del mantenimiento de estos sitios como hábitats adecuados para esta especie.

PALABRAS CLAVE: Gestión de márgenes fluviales, corredor fluvial, mamíferos semiacuáticos, red acuática.

LABURPENA

Arvicola sapidus Miller, 1908 mendebaldeko ur-arratoia espezie erdi urtarra da eta Espainian eta Frantzian bizi da. Seguruenik, mendebal-
deko ur-arratoiak gainbehera nabarmena izango du haren banaketaren zati handi batean. Espezie hau Frantzian kontserbatzeko, garrantzitsua
da haren habitata zaintzea. Azterlan ugari egin izan dira duela hainbat urtetatik hona eta jada badugu Frantzian mendebaldeko ur-arratoiek ohiko
dituzten habitatei buruzko behar adina informazio. Horrek aukera ematen digu kontserbazioan laguntzeko hainbat gomendio orokor emateko.
Mendebaldeko ur-arratoia askotariko ur-ingurutan bizi da, baina toki guztiek partekatzen dituzte ezaugarri jakin batzuk. Toki horietan dauden ohiko
ezaugarriak, batez ere, ibaietako substratuaren faziesari eta landarediari lotutakoak dira. Lurzoruko landaredia belarkara izan ohi da, gehiene-
tan higrofiloa eta, batez ere, behar bezain garaia, mendebaldeko ur-arratoiak egunean zehar inork ikusi gabe batetik bestera mugi daitezen. In-
guru egokienak ibai-sarean luze irauten ez dutenak izaten dira. Toki horiek, batzuetan, ezegonkorrak izaten dira asaldura naturalen edo gizakiek
eragindako asalduren ondorioz. Mikro-habitat horien tokiko banaketak, bilakaerak eta lotura-baldintzek, hein handi batean, eragin egiten diote
espeziearen tokiko banaketari eta guneen sarean duen presentziari. Frantziako mendi-inguruaren zati handi batean, batez ere landaguneetan,
mantentze-lanak egiten dira eta inguru horien egoera giza erabileraren araberakoa da neurri handi batean. Inguru horietan, ur-arratoiaren kont-
serbazioa aipatu ditugun gune horiek espeziearentzat habitat egoki izaten jarraitzearen mende dago erabat.

GAKO-HITZAK: Bankuaren kudeaketa, korridore urdina, ugaztun erdi urtarra, ur-sarea.
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First, the habitat of the water vole is described at of
site of presence level where it is present with emphasis
on certain physical habitat conditions required for the spe-
cies to live there. Then, this description is applied across
a section of landscape that constitutes a set of sites in-
habited by the water vole with the objective of extending
the understanding of the conditions necessary to keep it
there. As a result of these two approaches, some general
suggestions can be made on how to maintain these areas
to promote conservation of the water vole.

MICRO-SCALE HABITAT DESCRIPTION
The water vole generally lives in several, individual

confined groups on a site of a size that does not usually ex-
ceed 50 to 200 meters of a long linear environment (wa-
terway, bank of large pond…) or a 5000 m2 surface
environment (marshland and water way complex) (pers.
obs.; Pita et al., 2010; Rigaux et al., 2009a). The water vole
is more demanding in terms of facies than other rodents li-
ving in aquatic environments, in particular exogenous spe-
cies present in Europe: common muskrat, coypu
Myocastor coypus (Molina, 1782), and wild, brown rat
(pers. obs.). Furthermore, the needs of the water vole
seems very similars to those found in France for the euro-
pean water vole Arvicola terrestris (L., 1758) (formerly A.
terrestris terrestris) (pers. obs.; unpublished data). Euro-
pean water vole Arvicola terrestris can be found in the
north and north-east of France, in an area to be clarified
but whose overall appearance does not match that of the
water vole (unpublished data). 

At this point, a description of the inherent conditions of
the habitat that are required to attract and to keep the water
vole on the site is given. This involves a habitat occupied for
at least one reproduction cycle by territorial mammals; out-
side this situation, the water voles could have come into
contact on a temporary basis with all types of aquatic ha-
bitats when travelling from site to site for diverse reasons
(physical disruption of reproduction site habitat, establis-
hed dispersion, or in search of territory, etc…) (pers. obs.).

The water vole can be found in all sorts of aquatic
places, from brackish marshlands on the Mediterranean
or Atlantic coast to mountain heath in the Pyrenees. It
lives by small streams or on the banks of large rivers, in
vast ponds or in a network of small pools, in natural cre-
eks or artificial channels, in certain forest environments as
well as farmed countryside and even in urban areas. 

Although the water vole can be found in extremely va-
ried aquatic places, it depends upon certain characteris-
tics that are common to all the different types of habitats
where it lives. The main requirements of this species are
based on the structure of the bank and bank line vegeta-
tion as well as certain water regime characteristics (unpu-
blished data, pers. obs.). With regards to other
characteristics of the place (physico-chemical, quality of
the water…), it would seem that none of these have been
clearly identified as being a decisive factor for the water
vole to live there and remains to be determined.
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INTRODUCTION
The water vole Arvicola sapidus Miller, 1908 is spe-

cific to aquatic environments. It can be found in stagnant
or slow-running streams, canals, ponds and wetlands,
from sea level up to at least an altitude of 2,300 meters.
Its world distribution is Iberian-French, limited to a part of
the Iberian Peninsula and metropolitan France where it is
historically absent from the north-east side of the country
(Baudouin, 1984). The water vole has experienced a de-
cline over much of its range of distribution over the last
few decades. While it may be a common sight locally,
the water vole is, in general, uncommon or rare in
France, missing locally, with a great difference between
one place and another. This supposed decline is not me-
asurable, and the causes have not been completely
identified. It would seem that this is largely due to the
loss and degradation of its habitat. To a lesser extent, it
could be due to the growing number of exogenous spe-
cies introduced: mainly the common muskrat Ondatra
zibethicus (L., 1766), and probably the wild, brown
brown rat Rattus norvegicus (Berkenhout, 1769), and
lastly the American mink Neovison vison (Schreber,
1777) in certain regions where it lives.

About 40% of the places where you can find the
water vole are located in France, giving this country the
important task of being responsible for the conservation
of this species in the world. A national survey on the
water vole performed between 2008 and 2013 has given
us a greater insight into the distribution of this species
and the places where it can be found in France. This sur-
vey was coordinated by the SFEPM and supported by
numerous local centres and/or independent naturalists.
It is expected that the results of this survey will inform on
the situation of the species. The field-terrain observations
already made in a wide range of landscapes of its dis-
tribution area as a whole in France have provided us with
considerable information about its habitat. 

The main points in this article are a direct result of
the observations made by the author in different regions,
during surveys carried out and field-tests that have not
been published. These observations have been amen-
ded and contribute significantly to the elements of the
National Survey. To this end, this article is complimented
by some information from the said bibliography. During
the National Survey on the water vole, about 9,500 sec-
tions of banks of 100 meters long were surveyed follo-
wing a defined protocol, in 480 squared areas of 10x10
km (20 sections per squared area). Each section surve-
yed has been chosen for it being the most similar to that
frequented by the species in the area. For each section
surveyed, the presence/absence of the water vole has
been detected by signs of presence indicators. This is
possible because these characteristic presence indica-
tors are visible after analysis when the water vole settles
on the bank; to the contrary, should no signs be detec-
ted following exhaustive research this means that there
are no water voles in that section. In this way, the habi-
tat of each surveyed section has been researched in a
standardised manner.
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Water

The water vole needs the constant presence of open
water. Some exceptions to this have been found on the
Iberian Peninsula (Alis et al., 2009; Fedriani et al., 2002;
Román, 2003) are not found in France (unpublished data).
When the water disappears from a site (artificial drainage
of a pond, natural drying-up of part of the waterway), new
indicators about the activity of the water vole could per-
haps be found on the site for a short period of time. Ho-
wever, the species staying under these conditions has
never been confirmed in France beyond a few days or se-
veral weeks (pers. obs.). 

The depth of the water in the different occupied areas
is diverse, but rarely lower than 10 cm. The flow of the
water can be non-existent or slight. It is not known what
measure could be applied here but it is quite clear that
water voles do not inhabit a site where the water flow is too
strong inhibiting viable water activity. These animals make
a burrow in the bank where the entrance is normally above
water from which they can easily swim. Water voles have
been found to inhabit areas of moderately fast flowing
water if there are frequent intermittent micro-areas of cal-
mer currents. The mammals that inhabit this type of site
are usually found in these micro-areas. It is assumed that
they could move between them over land using the banks
that run alongside the more strongly running currents. 

Structure of vegetation coverage

The settlement of the water vole on a site is dependent
on the presence of an herbaceous vegetation cover, thick
and perennial on the immediate edge of the water. This
cover must be along a strip of at least 30 to 50 cm from the
outer edge of the water. It must also be at least 30 cm tall.
This characteristic seems to be extremely important. The
water vole must be able to move around under the shelter
of this cover. The need for this sheltered movement is due
to the real need for protection against predators (Graells,
1897; Román, 2003). In the natural environment in France,
a site inhabited by water voles where the embankment
does not give some form of partial cover allowing for the
sheltered movement of the water voles on the surface is
not known of (unlike the Norway Rat or the Coypu or even
the Musk Rat who might suffice with bare banks or cropped
vegetation (unpublished data). The water vole also feeds
on this vegetation. 

At site level, the facies of banks over one meter high
from the water do not appear to have any determining in-
fluence over their presence. There is evidence of this for
example where the same stretch of river passes through
agricultural areas used for a variety of purposes, woods
and even urban areas: the water vole can inhabit suitable
sections regardless what the general environment is be-
yond the banks. This is the case in many of the rural lands-
capes in France. You can even find the water vole at a very
local level in certain areas of large-scale intensive cereal
farming. In this case, the species cannot be present if the
waterway itself and its immediate banks do not have a sui-

table facies of some 10 centimetres in width. This exists for
example in the Paris Basin, on the cultivated plains of Au-
vergne or in the south-west of France. It would seem, ho-
wever, that the species is scarce in these landscapes and
in most cases non-existent. The reasons for this absence
could be examined from a larger landscape perspective
rather than the proximity of the inhabited area and its adja-
cent land (pers. obs. ; unpublished data).

The density and the length of cover provided by ve-
getation of a few tens of centimetres or metres from the wa-
ter’s edge seem to have a positive influence over the water
vole staying for a medium term. In addition, the vegetation
cover is even more suitable if is in direct contact with the
water. To the contrary, the predominance of bare or open
ground for several tens of centimetres long between the
water and the vegetation is adverse to species installation.
However, it could happen that the species stays to a cer-
tain extent on a site where the facies are growing: for exam-
ple, when the water level lowers in a pond and reveals an
area with bare ground between the river water and vege-
tation. But their stay is more often temporary (pers. obs.).

Composition of vegetation coverage

A suitable site where the water vole is likely to settle is
where the vegetation right on the edge of its banks is her-
baceous, and in general hygrophilous. Its botanical com-
position does not appear to have any influence over the
presence of the water vole in terms of food. This is quite
evident when observing their “refectories “; small eating
places where the water vole leave plant fragments that is
cut up (pers. obs.), and confirmed by some surveys per-
formed on the mammal’s diet (Fabien, 2000 ; Garde & Es-
cala, 2000): all of the herbaceous species growing on the
banks throughout the year are eaten as well as the soft
above-ground plants that are accessible close to the
ground. Nevertheless, it is likely that the water vole is at-
tracted by the above-ground plants with aerial parts still
appent during the winter months, such as the rush (Juncus
sp.) (pers. obs.). 

The botanical diversity of the bank’s herbaceous co-
verage does not seem to have any influence over the
water vole. A lack in specific richness does not seem to
be a limiting factor either; in the case of certain single-
species rush (Juncus sp.) in which the density of the
water vole could be high (Grasset, 2011; obs pers.). This
could be explained by the fact that the presence of cer-
tain species of plants is conducive to maintaining the
water vole due to the structural role that they play. These
plants are suitable because they are high enough to
cover the water vole, being thick, and stable throughout
the year (in the case of rush Juncus sp). Conversely, in
the summer, herbaceous vegetation offers an attractive
shelter but its structure is not so attractive to the water
vole when it changes during autumn and the winter
months making it an unsuitable habitat. This could per-
haps be the case for vegetation that is composed of cer-
tain sedge (Carex sp.) that is tall in the growing season
but collapse completely in the autumn, inhibiting the mo-
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for the lack of vegetation coverage where the land meets
the water. In this situation, their food source is found
above the edge of the bank. If these plants are not ac-
cessible or scarce to non-existent, the site would not be
a suitable habitat for the water vole (pers. obs.).

In swamp areas, where there are no banks, water
voles might still build their nests. They could settle in the
vegetation where it is sufficiently thick, dense and solid
to form a substratum that would be like the ground of a
bank. This would be the case for “tussock” facies that
are hillock-type structures made by sedge Carex spp.
growing in dense mounds. This is also common to reed
beds in which the water vole can build a nest hidden
amongst the reeds and lying on a heap of plant debris or
any type of substratum that is not covered by water. This
nest is the shape of a ball made out of plant debris of
about 30 cm in diameter. Nonetheless, this type of nest
installation is not very common (pers. obs.). Above all,
marshland does not have any type of substratum that fa-
cilitates the making of a sheltered nest and the water
vole cannot build a habitat out of the water.

Conclusion: the four requirements of the water vole

The structural conditions required for the water vole
to settle on the site can be summarised into the following
four points: 

- open water facilitating under water swimming (excep-
tions excluded)

- physical coverage between water/land allows shelte-
red land movement 

- appropriate substratum for building a nest right on the
water’s edge 

- accessible herbaceous vegetation to eat

Obviously the aforementioned requirements are not
an exhaustive description of the structural conditions ne-
eded so that the water vole settles on the site and should
be viewed as its vital domain in order to stay. In this way,
to make up a suitable habitat, the bank facies may not
be on ground level all of the time or cover the entire land
mass normally inhabited by a group of these mammals
but must be predominant on the site.

HABITAT DESCRIPTION AT THE LANDSCAPE
LEVEL

At the landscape level, a suitable habitat for the water
vole rarely exists all the way along the water system catch-
ment area. There are only certain places, very specific
and very limited, that have a suitable and continuous ha-
bitat over a long distance or large surface area. This is the
case, for instance, of the old man-made drainage ditches
on the l’île de Noirmoutiers, in Vendée: these ditches are
edged with a thick covering of rushes several kilometres
in length. There is a continuous presence of the the water
vole in this area (Grasset, 2011). To a lesser extent, this is
the case in other marshland, and in particular coastal

vement of the water vole over land. The opposite is true
for vegetation that is enough tall during the spring-time
growth that flattens during the winter months being less
suitable medium-term than vegetation offering more sta-
ble coverage throughout the year (pers. obs.).

To a lesser degree the water vole can be found on
sites where the vegetation coverage right on the river
banks is partially ligneous (unpublished data). This ve-
getation type is suitable because its lower layer is thick
enough for the water vole to move around underneath. It
could have thorns being part of the bramble (Rubus sp.)
or a bushy variety close to the ground. This type of ve-
getation however is not enough to attract the water vole
because it is not something that it eats, or very rarely.
Some distinct eating habits exist: for example the water
voles feed on willow-genus branches Salix sp. when
there are no herbaceous plants available during the win-
ter months on a frozen pond (pers. obs.). Overall, to
make the site viable, if the bank’s vegetation is partially
ligneous, it must be sufficiently abundant to guarantee
the food source. This twofold requirement in terms of ve-
getation (structural coverage/food source) is found in an
edifying way in some marshland where the vegetation is
primarily composed of woody Salicornia (Arthrocnemum
sp., Sarcocornia sp.). In this marshland, the vegetation
layer close to the ground takes the form of a thick, bushy
coverage at the water’s edge giving the water voles a
shelter that is not very attractive as such. On the other
hand, the tip of the salicornia branches is herbaceous
and clearly appetising. These branches grow in abun-
dance very close to the ground and are therefore ac-
cessible. In this way, the juicy parts of these branches
are abundantly eaten by the water voles up to the point
that they form the main source of their food supply and
can be seen in their “refectories “.

Structure of the bank

The need for the water vole to dig a dry burrow in
the bank with an entrance that is quite often under-
ground means that the bank must have certain charac-
teristics or type of waterside substratum: the latter must
be sufficiently soft but firm and be at least 15 cm above
water level so that the burrow keeps dry. On the other
hand, a bank that is too high or steep would not be sui-
table because the water vole would not be able to move
around or stand right on the edge of the river bank. This
criterion is linked to the importance of the presence of a
vegetation coverage that guarantees free movement on
land and facilitates an interface between water and land. 

However, it has been known for the water vole to in-
habit sites where the bank is high and with no vegetation
right on the water’s edge. This situation occurs when the
bank has a solid sub-surface; that is, when the lower part
of the bank has a culvert that forms a large niche in a
straight line like a sheltered corridor at the water’s edge.
This rather particular bank structure allows the water vole
to move on land along the water’s edge, whilst being ca-
mouflaged by the sloped edge of the bank making up
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marshland on the Atlantic and Mediterranean coasts.
Here, the habitats appears to be suitable continuous
across large surface areas however this does not mean
that the water vole is common. More often, it is not even
found at these sites and is rather scarce with irregular
sightings and frequently absent.

A network of interconnected sites

Often, a suitable habitat for a water vole is only avai-
lable at certain points along the water course system. At
times these places can be clearly and easily identified in
landscapes with water course systems if the sections are
differentiated making their habitat easy to characterise.
For example, in the case of some of the long, mid-moun-
tain rivers in the Alps. These streams for the most part
have an appearance of vast gravel shores on which the
water vole could not settle, whereas he only settles in
some confluences. Petits annexes hydrauliques provide a
very suitable facies, completely different to that of the river
itself (Rigaux, 2013a). In terms of length, they make up a
small portion of the local water system catchment area.
The river connects them enabling the water voles to colo-
nise them. This network of macro-sites keeps the popula-
tion alive along the points of the river basins (pers. obs.).

An unstable network due to human activity

In many of the landscapes in France, the facies of
the embankments right on the water’s edge is largely re-
lated to human activities: mowing, crushing, grazing,
scrub clearing, etc. This is the same for the majority of
rural landscapes and in particular for the smaller stre-
ams. Yet the majority of water vole populations in France
are very likely to be found in rural spaces. Human acti-
vities as a whole as well as historic development of these
rural spaces have clearly influenced and are still in-
fluencing the local distribution of this species. The un-
derstanding of how water vole populations work in
connection with human activity is particularly significant
for the conservation of this species. 

When a site occupied by the water vole experien-
ces an upheaval to the extent that the habitat is destro-
yed, the water vole usually abandons the site in the short
term. Its habitat could be damaged in such a way that
one of the aforementioned facies disappears. This is the
case for example when the vegetation right on the banks
is cut too close to the ground and the water vole can no
longer move in a sheltered area (pers. obs.; Rigaux et
al., 2009b). These upheavals are usually linked directly
to human activity on the banks or driven into the stream
(mowing, grazing, clearing....). It could also be inde-
pendent to direct human activity (flood, drought...).
These disturbances can result in a temporary change
(waiting for the vegetation to grow back the following
year) or can result in a more lasting change (physical
change to the river). 

In the same way, sites can be abandoned when the
habitat does not evolve in a satisfactory way for reasons

relating to the lack of human pressure (mowing, grazing).
As a result, the lack of intervention can, in certain cases,
lead to, in the medium to long term, the development of
woody vegetation making the herbaceous vegetation
close to the ground disappear: development of bushes,
brambles Rubus spp. Small irrigation or drainage chan-
nels abandoned by farmers could make the habitat less
suitable to the water vole (pers. obs.; Bonnet, 2006 ; Ri-
gaux & Charruau 2007). 

It has been observed that sites abandoned after un-
dergoing an upheaval of facies (mowing, clearing) can
be colonised once again one or several years after-
wards, because the other nearby sites with a suitable
habitat welcome the species. These nearby sites are of
course refuges (Rigaux et al., 2009b). Temporary sites
can only accommodate a handful of mammals because
the in relieable on smalls, linears zones. In general, these
sites are only inhabited if there are other, suitable sites
nearby and that they are connected by a water network.
These interconnected sites are usually less than 3 km
apart along the water network and very rarely exceed 10
km. (pers. obs.).

At times, the distance between habitats and their
distribution can be clearly identified in rural landscapes.
When a small stream runs through a multitude of agri-
cultural land, the facies is extremely variable according
to the different plot of land and the different farmers con-
cerned. This variety is due to current actions or actions
in the past that have affected the banks: mowing (or not),
frequency, installation (or not) of an electric fence to stop
the cattle accessing the stream and subsequent tram-
ping, etc. River-side farmers, without knowing it, could
condition their actions with regards to the the local dis-
tribution of the water vole (Rigaux & Charruau, 2007).

An unstable network due to natural causes

This network organisation of unstable, inter-connec-
ted sites can also be found in places where there is no
human activity. A river is known for being an important,
dynamic waterway and is a case apart for causing ins-
tability in the habitat of the water vole in a natural way. Ri-
vers where the current and the facies are continually
being reclaimed by floods, sections of the suitable ha-
bitat disappear, while others just disappear over time.
For example, a flood could create a secondary channel
to the slow-running current in which sediment settles and
by consequence herbaceous vegetation starts growing
on the banks. On the contrary, sections of the suitable
habitat are continually being wiped out by floods that
strip away the vegetation. This can be seen in the rivers
in the vicinity (approach) areas of the Alps, or someti-
mes in the Loire in the centre of France. In these places,
it is recognised that the local populations of the water
vole is due to the sustainability of the site network, even
if each site is highly unstable (pers. obs.). 

Unstable sites can also be found in certain river
systems that have dried up in part during the summer
months. This is the case of Maures, a vast forested area
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to the south-east of France in the Mediterranean. Here
the river system is such that the streams practically dry
up for several months of the year. Under these condi-
tions, during the summer, the water voles seek refuge
and stay on a temporary basis in the micro-sections of
the river network where there is still some open water.
These micro-sites are natural basins that hold water
edged by vegetation. Throughout the rest of the year
when the water is wide spread across the river system,
the local distribution of the water vole is very different
(and more difficult to characterise). What does seem to
be clear is that at a very specific landscape level, the
presence of a water vole population depends on the
existence of open-water refuges (pers. obs.).

Conclusion: distribution of the water vole in the landscape

The water vole has a certain ability to adapt to the
temporary nature of its habitat. This is very likely to be re-
lated to two key facts: the water vole is completely de-
pendent on its habitat and this habitat does not always
exist in a way that is long-standing and sustainable.

The most common spatial organisation of water vole
populations in French landscape where the species can
be found can be described in the following three points:

- On random sites on the edge of a stream, pond, or marsh
where the water vole can be found along the banks that
are about a few dozen to a few hundred metres.

- Sites that are inter-connected and usually distributed
over a radius of a few kilometres in such a way that they
form “isolated populations” some being on lower (2 to
3) or higher sites. 

- Site occupation is usually stable if there are no distur-
bances, but there could be a spatio-temporal variabi-
lity over the years within these isolated populations due
to human activity and/or natural circumstances that
could compromise the habitat of the species. 

In most cases, a linear waterway occupied by the
water vole with isolated populations is a minority. This ap-
parent low population count may be explained due to the
lack of suitable habitats available along the waterway; this
could be related to human activity, or not. In other cases,
the habitat does not seem to be a limiting factor and the
low population count is inexplicable. Furthermore, in bet-
ween these isolated populations, there are often vast
areas where the water vole cannot be found. The absence
of the water vole in these isolated populations cannot al-
ways be due to not having a suitable habitat. 

This organisation is confirmed by the observations
and land surveys carried out in different regions in France
where the species can be found (pers. obs.; unpublished
data), even if very little bibliographical material is availa-
ble (Rigaux & Charruau, 2007; Noblet, 2008; Barré, 2009;
Legrand, 2009 ; Rigaux & Charruau, 2009; Hervieu, 2011;
Pellegry, 2011; Sorrel, 2011; Rigaux, 2013b). Numerous
studies on the water vole, carried out with more effective
means (genetic) in the Iberian Peninsula also confirm this

(Fedriani et al., 2002; Centeno-Cuadros et al., 2011…).
Above all, there is a strong similarity on what is known
about the water vole (Arvicola terrestris) in England (Strat-
chan & Moorhouse, 2006…).

PRESERVE THE WATER VOLE IN THE LANDSCAPE
In natural areas where the habitat is suitable for water

voles and is sustainable independent to human activities,
it goes without saying that it is recommended that they
should not be disturbed to ensure the conservation of this
species. These places could be sections of water ways,
marshland, or bogs, or different types of wetlands. If, ho-
wever, human activity has to be performed on these pla-
ces, it is essential that the sections where there is a
suitable habitat for the water vole are conserved. 

When the existence or the sustainability of the habi-
tat is directly linked to human activities, its preservation
must be comprehended at both site and landscape level
(or network of sites).

To make sure that the water vole stays on the site, it
is important to foster stability and, in particular, herbace-
ous vegetation coverage at the water’s edge. This vege-
tation must be kept sufficiently high and long-lasting. In
pasture areas, the conservation of the habitat could be
made better if the cattle were kept one metre away from
the water to stop them stamping the ground and/pulling
up such important vegetation. Herbaceous vegetation be-
side rivers must only be cut if there is a medium-term re-
quirement because there is a natural scrubland cycle.
Maintenance must be performed preferably outside the
reproduction period of the water vole, namely October
through February.

At landscape level, this means there is always the pos-
sibility that there exists a network of suitable sites. In this
way, when the habitat of the water vole is destroyed along
a section of the bank, it is imperative that other sections of
the bank are preserved close to the affected site. If actions
are performed at the level of the river network as a whole or
on its banks (mowing, crushing…), it is important that they
are carried out in sections, leaving sections untouched
each year to serve as a refuge for the water voles.

It could be said that this approach is a natural pro-
cess in certain landscapes in France. This maintenance is
performed in an uncoordinated way and it is quite ob-
viously done without any intention to preserve the water
vole species and unwittingly helps the water vole in a po-
sitive way. This is particularly apparent in small streams
and channels in breeding areas in many regions. In ge-
neral, farmers with river plots of land are not aware of the
existence of the water vole but their actions could be be-
neficial in the medium-term. If the farmers cut the banks
every now and then to stop them becoming overgrown
this could help preserve the habitat of the water vole. If
these actions are not performed along the local river net-
work the same year, a group of suitable sites continue to
be permanent and enables the species to stay (Rigaux &
Charruau, 2007; Rigaux et al., 2009b).
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On the contrary, certain actions are harmful on the
short-term: burning of bank vegetation over large areas,
general clearing, etc. It has been confirmed that the water
vole disappears after a certain degree of disturbance to
their habitat at the level of the river network as a whole
even if there are few random, more isolated bank sections
with suitable habitats. The level of intensity that causes
this disappearance is difficult to evaluate in the sections
where human activities on the water’s edge is relatively
moderate but is very clear in areas of high activity where
the activities along the waterway and banks are intense.
In many of these landscapes, it is quite obvious that the
pressure of human activities is such that the water vole’s
habitat no longer exists: radical transformation of the wa-
terway, concreting of banks, continuous clearing, and
destruction of wetlands, etc.

The impact of these human disturbances on the ha-
bitat of the water vole also affects other elements of the ve-
getation coverage: physical structure of the banks,
artificial variations in the level of the water, etc. Nonethe-
less, the impact of these human actions on river vegeta-
tion seems to be affecting many French landscapes and
is one of the main factors that has a direct influence on
whether the water vole settles and the density of the sub-
sequent colonisation. 

The water vole is by nature absent from rather large
areas where the river network is not a suitable habitat due
to natural circumstances (rocky banks, forestation, unsui-
table river network…). Elsewhere, the historic degrada-
tion and regression of wetlands in France are without
doubt factors that have influenced local decline and di-
sappearance of the species. It is highly likely that the ab-
sence of the species in large areas in France is due to the
indirect or direct impact of human activities on the river
network. In the areas that are currently populated, the loss
of its habitat due to the harmful activities by humans along
the waterway seems to be an important factor that threa-
tens water vole populations. Taking into consideration the
water vole’s habitat seems to be one of the main initiatives
to put into place in order to preserve this species. 

Even so, is it really necessary that precise conserva-
tion measures be implemented to conserve the habitat
specific to the water vole? This would involve close ma-
nagement specific to waterways and their banks with the
objective of preserving or creating suitable places for this
species. It would seem that such measures have shown
their ability to preserve the water vole as part of a Resto-
ration Plan in England where the state of conservation of
the water vole was critical (Stratchan & Moorhouse, 2006).
To establish more stronger protection of water areas poli-
cies. It is perhaps not necessary to put into place a spe-
cific maintenance system orientated towards the precise,
ecological requirements of this species, if the waterways,
their banks and the water places are better protected on
a global basis. The water vole was inscribed in 2012 on
the French list for protected mammals in France just as
nearly all native semi-aquatic animals in the country have
been gradually inscribed over time: the European beaver

Castor fiber L., 1758, European otter Lutra lutra (L., 1758),
European mink Mustela lutreola (L., 1761), Eurasian water
shrew Neomys fodiens (Pennat, 1771) and Southern
water shrew Neomys anomalus Cabrera, 1907. It is hoped
that statutory protection of the water vole is a starting point
for possible actions in favour of the protection of conti-
nental aquatic areas in France benefiting the water vole it-
self as well as the ecosystem as a whole.
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