8 Swimming for a living
The desmans live such very different lives from moles that they have
been left to be dealt with separately.

DISTRIBUTION AND HABITAT PREFERENCE
During the Pleistocene Desmana moschata ranged right across Europe,
in a broad band from southern Britain in the west to the Caspian Sea in
the east. Since those ancient times the species has become progressively
more and more restricted in distribution, so much so that by historical
times it was confined to the southern part of European Russia, to the
basins of the rivers Dnieper, Don, Kama, Ural and Volga and to a few
small rivers, such as the Mius, which flow into the Sea of Azov.
Galemys pyrenaicus is known only from Quaternary deposits associated
with the Pyrenees and their foothills. However, its fossil remains are
easily overlooked and its distribution was probably much wider than
these discoveries indicate. Today, the species is restricted in distribution
to the northern half of the Iberian peninsula and to the French side of the
Pyrenees.
Although both of the living species of desmans are clearly adapted for a
semi-aquatic life, nevertheless their specific habitat requirements are
very different indeed. The Russian desman avoids rapid currents and
seems to prefer low-lying oxbow lakes and river pools which are slow
flowing and even stagnant. The heavy, dank atmosphere of the haunts
favoured by the desman along the valley of the River Kerzhenets is
clearly evoked in the writings of A. N . Formozov (quoted in Ognev, 1928).
The desman usually stays strictly in the shallow lakes of the
floodlands. These parts, which are vestiges of the changing course
of the Kerzhenets are seldom wider than 10-25 sagenes
[1 sagene=2.13 m], and they are of elongated appearance and
frequently of bizarre form (from which they derive their names of
Kalachik [pretzel], Kosti [bones] etc.). A large quantity of flood
debris such as treetrunks, twigs, and half-rotten leaves and needles
are deposited each spring on the bottom and vegetation, alders and
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willow shrubs encroaching from the shore into the shallow lake grow
on the moisture permeated soil. Half submerged black alder forests
in which the trees grow, as it were, on enormous tussocks of earth are
especially characteristic for the animal. Numerous streams meander
among these tussocks where reeds, cattails and sedges proliferate
and where, in the spring, lovely yellow irises grow. In some areas
semi-liquid and quaking moss carpets are very numerous. The water
of these forest ponds is of a brownish colour, not very clear, with a
strong smell of decomposing vegetable matter. It is in such
conditions that the natural habitations of the desman in the lakes of
the Kerzhenets floodlands can be found.
The world occupied by the Pyrenean desman could hardly be more
different. Whilst Desmana positively abhors swiftly running waters,
Galemys seems to take delight in plunging into the wildest of mountain
torrents (Plates 7 & 8). This species enjoys a high-altitude distribution
and can be found near the sources of major rivers at elevations of well
over 2,500 m. At the lower end of its altitudinal range it is rarely found
below 400 m except, perhaps, in the Basque country. Between these
upper and lower altitudinallimits the species frequents clear, unpolluted
and fast-flowing streams and really comes into its own in lively and
highly oxygenated mountain torrents. According to Richard (1985) the
ideal habitat for the Pyrenean desman is a torrential stream flowing
through meadows, bordered by boulders and drystone walls, and lined
with open-canopied trees, such as ash and alder, which do not cast too
intense a shade across the water. The stones of the stream bank together
with the exposed roots of the trees provide good shelter while the light
ensures an abundance of plant life for the aquatic invertebrates on which
the desman feeds. The desman is usually absent from areas which have
been planted with coniferous trees largely because they block out most of
the light, but also because their cast needles acidify both the soil and the
water.

THE HOME BASE
Desmans, like moles, usually have a single nest site to which they return
in order to sleep and rest. The Pyrenean desman does not dig a burrow
but instead makes use of one of the multitude of natural shelters provided
by the rocks and roots bordering the mountain streams along which it
lives. The drystone walls built immediately alongside the banks of some
streams by farmers make particularly desirable residences for desmans.
The entrance to the nest site almost always lies underwater and leads
upwards to a circular nest chamber some 15 cm in diameter. If the animal
should feel the need to improve its shelter by rearranging the sand or soil
that lies among the rocks, then it will do so with its proboscis-like snout,
rather than with its feet. Richard (1985) suggests that this is because the
claws of the feet are essential for gripping onto the rocks and resisting the
torrential flow of water. If the desman is not to be swept away when it is
out and about, then the claws must be kept sharp and in pristine
condition. The desman may further improve its home comforts by
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Figure8.1 The burrow systems of Russian des mans (after Barabasch -Nikiforow, 1975)

collecting moss, twigs and leaves in order to make a nest. The fact that
the P yrenean desman can survive the intense cold of winter in such
rudimentary shelters testifies to the high quality of its fur. This consists
of three layers: a fine , waterproof and down-like underfur, a middle layer
of pile hairs, and a sparse covering of long oily guard hairs.
Russian desmans are much more enthusiastic excavators than their
Pyrenean cousins, and they dig themselves a proper burrow in the soft
shore of their pond, stream or creek. Usually, but by no means always,
there is a single entrance which opens underwater and at such a depth
that it remains navigable even when the surface of the water freezes.
Desmans do not hibernate but continue to forage under the ice
throughout the winter.
The burrow leads eventually to a nest which is almost always placed
near to the surface of the ground, in loose soil, among the roots of a tree or
bush . The length of the burrow is determined by the distance from the
shoreline to the nearest trees or shrubs; if the shore is gently sloping the
burrow tends to be long, whereas if it is steep the burrow is short (Figure
8. 1). Because of its location, near to the surface and in soil that is fissured
by a network of roots, the nest is well ventilated despite the fact that its
entrance lies underwater for much of the year. The nest itself is made up
of sedge leaves and mosses collected from the shore tussocks and from
decaying trees. A notable feature of the nest site is that it is often awfully
smelly and littered with discarded fish bones.
The nest of the Russian desman is usually built well above the highest
level of water to be expected during the summer months. However, if the
snow melt in the spring is unusually rapid the nest may becom~
inundated and then the desman may be forced to abandon its home
t emporarily. It is at such times that desmans are most likely to be seen
during the hours of daylight, as they perch on what high ground they can
find, looking thoroughly despondent and waiting for the waters to recede.
It is in such circumstances that they are also most vulnerable, not only to
t he attentions of man, who hunts them for their lustrous fine fur, but to
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Figure 82 Annual changes in the size of a population ofR ussian des mans (based on data in
Barabasch -Nikiforow, 1975)
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birds of prey such as reed-harriers, black kites and ospreys. At least one
unlucky individual is known to have fallen foul of both bird and man! The
following extract by N. A. Zarudnyi (quoted in Ognev, 1928) will explain.
In April1887, seeing an osprey near the junction of the Sakmara and
Ural circling high over the flood , I approached it within gunshot
range. The bird just then dived into the water, caught a black animal
of some kind and passed overhead. A successful shot gave me two
acquisitions at once- the hawk and the desman.
A rapid spring thaw, therefore, brings both inconvenience and some
degree of danger. An unexpected thaw in midwinter is another matter
altogether; this is a much more serious affair and can prove to be quite
disastrous to large numbers of desmans. The problem is that during a
winter thaw the thick ice can remain intact and firmly attached to the
shoreline. The rains and melting snows then rapidly flood both the ice
and the surrounding land to such a depth that the desmans become
trapped in their flooded nests and without the strength to break through
the ice, or the time to dig through the soil to the surface, they drown.
Such unseasonable flooding can have a very profound and prolonged
impact on the demography of a local population of desmans. One result is
that populations tend to vary quite considerably in size from year to year
(Figure 8.2). This is, of course, in stark contrast to the situation with
moles, which live in a generally stable and dependable environment and
whose populations fluctuate in size only within very narrow limits.
However, winter flooding is only one of the factors involved in inducing
population fluctuations in the Russian desman; changes in population
size also depend to a large extent on annual variations in rainfall and
consequent water levels. This is clearly shown by data collected in the
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Figure 8.3 The relationship between rainfall and the numbers of des mans present in the Oka
Reserve during the summer (based on data inBorodin, 1963)
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Oka Nature Reserve (Borodin, 1963; Figure 8.3). In this region summer
densities of desmans tend to be highest in those years when rainfall and
spring water levels have been of average magnitude. In years when water
levels are unusually low the areas available for feeding are much reduced
and, as a result, breeding success is poor. Conversely, in years of
particularly heavy precipitation and high water levels, many animals are
drowned or are forced out of the area because they cannot find a nest site;
again the result is a relatively low population density.

FOOD AND FORAGING
The food of both species of desmans consists of a wide variety of relatively
small aquatic life.
The Russian desman is largely nocturnal in its habits and is rarely
seen during the hours of daylight except on those occasions when it has
been flooded out of its nest. Babuschkin (1967a) has been able to show, by
regular counts of the numbers of individuals seen to be actively feeding
near the centre of a lake, that desmans forage throughout the night but
with peaks of increased activity at dusk and dawn (Figure 8.4). The diet
of Desmana includes insect larvae, worms and leeches, molluscs, small
fishes and frogs , and their eggs. The relative importance of the different
prey types varies considerably throughout the year, depending upon
what happens to be 'in season' at any given time (Figure 8.5). Rather
surprisingly, quantities of plant life are consumed at all times of the year;
A. N . Formozov (quoted in Ognev, 1928) described how desmans often
come to the surface at sunrise and sunset to chew on the white roots of an
unidentified water-plant until their stomachs are rendered quite taut
with finely chewed vegetable matter.
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SWIMMING FOR A LIVING

Figure 8.4 Russian des mans are nocturnal: numbers of individuals foraging near the centre
of a lake at different times (based on data inBabuschkin, 1967a)

"';;;

Hours of da rkn ess

6

Q)

Q)

5

;;;:

c
~

"'E
c
"'0
~

4

3

2

.0

E

:>

z

0
20

21

23

22

0

2

4

3

Time o f d ay ( h o urs)

Figure 8.5 Seasonal changes in the diet of the Russian des man (after Barabasch -N ikiforow,
1975)
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Figure 8.6 The patterns of activity of two pairs ofPyrenean des mans. The stippled areas
represent the hours of darkness (after Stone & Gorman, 1985)
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When actively foraging, Desmana relies much more on smell and touch
than sight. While swimming at the surface, the proboscis-like snout is
often held above the water, like the periscope of a submarine, constantly
testing the air for signs of prey or danger. When foraging underwater the
creature swims along, just above the bottom, constantly turning its agile
snout from side and side and frequently darting it into the slime to
extract an item of prey which is then transferred to the mouth to be
bolted, often underwater, whole or in large chunks.
The Pyrenean desman is also a predominantly nocturnal species
although, in May and July at least, individuals are often also active for a
short time during each afternoon (Figure 8.6). The diet of Galemys
reflects, naturally enough, what food is present in montane streams and
thus consists largely of aquatic insects and their larvae, particularly
Trichoptera (caddis-flies), Ephemeroptera (mayflies) and Plecoptera
(stone-flies), together with freshwater gammarid shrimps and small
molluscs. The amount of food available in these mountain streams can be
surprisingly high; in a good Pyrenean torrent, four metres wide, the drift
of arthropods out of the substrate and into the water column can exceed
0.5 kg per metre per day (Richard, 1985). The Pyrenean desman obtains
its food by diving into the torrent to thrust and probe among the rocks
and gravel with its prehensile snout. The proboscis is kept in a state of
constant and excited agitation, lightly brushing across and sniffing at
any interesting object that the desman encounters. The snout is so
incredibly adept at grasping and immobilising objects, and then transferring them to the mouth, that any item of prey that is discovered stands
very little chance indeed of escape.
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SOCIAL BEHAVIOUR AND REPRODUCTION
The social behaviour of Russian desmans is not very well documented;
what little information there is comes largely from the work of Krazovski
(1954), but the first real clues as to how a population might be organised
were provided by fur trappers and traders who reported that at some
times of the year as many as seven individuals might be scared from a
single burrow.
During the early spring the males start to fight with each other and to
compete for territories and for access to females. Once a pair is formed,
the male and female remain together, occupying a single burrow system
and jointly defending their territory, until the autumn. Tenure of the
territory is advertised by scent marking, using a large scent gland that
lies underneath the tail and which secretes a dense oily liquid with a
strong musky odour. (The very name of the animal betrays its powerful
smell: both desman, a Swedish word, and moschata from the Greek
moskhos, mean musk.) However, this olfactory front line is but a warning
system and, if it should become necessary, then the territory will be
vigorously defended against neighbours and other intruders, sometimes
with such enthusiasm that deaths result.
After mating the female builds a breeding nest where a litter of 3-5
young is born sometime around June. For the first few days after birth
the female stays with the young but then she builds a nest of her own,
within the same burrow system, and thereafter visits the young only in
order to suckle them. The male also takes an active interest in the young
and often shares their nest and thus helps keep them warm. After
weaning the young remain with their parents and forage within the
family's territory for the rest of the summer; this is the time at which
several individuals can be trapped at a single burrow. By the time
autumn arrives the young are fully grown and independent and are
beginning to disperse away from their natal area. They usually disperse
overland, rather than by water; in this way they minimise their chances
of an encounter with a territorial adult, but at the expense of an
increased risk of attack from predators. Once the young have gone, the
bond between the parents rapidly breaks down and they separate.
Whether the members of a breeding pair get together again in future
years, or whether they prefer to seek out new partners, is unknown.
Lamentably little is known about the breeding biology of the Pyrenean
desman. Pregnant females are first encountered in late January of any
year and there are three clear peaks in the proportion of pregnant
females in a population; one in February, one in mid-March and one in
mid-May. This, together with the fact that pregnant females are
frequently found to be in a state of full lactation, suggests that most
females give birth to two or more litters per year. There is little
information on litter size, but in trapped and dissected females the most
common number of embryos is four . It is likely that both sexes first breed
when they are twelve months old and do so in each subsequent year until
they die. From an examination of tooth wear in a sample of 87 skulls,
Richard (1985) has estimated that few animals live beyond their third
year, a lifespan that is similar to that of moles.
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The social organisation of the
Pyrenean desman has been investigated in some depth, at least
during the summer months (Stone
& Gorman, 1985, Stone 1985).
These studies, which involved
fitting desmans with radio transmitters, were carried out along a
number of streams in the Ariege
region of the French Pyrenees
during the months of May, June
and July.
Once they have established
themselves in an area along a
stream, adult desmans probably
remain there for the rest of their
lives. In the Ariege region the
population consisted, in the main,
of pairs of animals of opposite sex
each living in a jointly occupied
linear range, but with each animal
having its own nest (Figure 8.7).
Generally, the female of each pair
occupied a relatively short range
(mean=301±7 m; n=7), centrally
enclosed within the longer range of
her mate (mean=429±10 m; n=7).
At their extremities the ranges of
males overlapped to a relatively
Nest
small degree with those of their
neighbours, the average length of
' - - - - -- - - - ' 5 00 m
disputed ground amounting to
around 7 per cent of the range. The
disputed areas between neighbouring ranges were extremely attractive to the males, who spent a
disproportionate amount of their
active time patrolling in them as
compared to the central areas of their territories (Figure 8.8). When in
these contested border areas the males fed little, if at all, but instead
spent their time swimming to and fro across the stream, carefully
examining all the rocks and the banks and frequently pausing to scent
mark with their sub-caudal glands. It would seem, therefore, that males
are territorial and that they do everything in their power to prevent other
males from gaining access to their females. The ranges of the females,
enclosed as they were within those of their partners, overlapped not at all
with those of their neighbours and, in contrast to their male partners, the
females concentrated their activities towards the central parts of their
ranges (Figure 8.8).
In addition to the established breeding pairs, the area also contained
Figure 8. 7 The spatial organisation of
Pyrenean des mans living along the Artillac
stream in the French Pyrenees. For the sake
of clarity the ranges of an individual are
shown along one bank only; in reality each
animal used both banks and the full width of
the stream (after Stone & Gorman, 1985)

*
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Figure 8.8 The proportion of time that three pairs of male and female Pyrenean des mans
spent in different parts of their ranges (after Stone, 1985)
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solitary individuals, some of them the young of the year, others adults. It
seems likely that these were transitory individuals who had yet to
acquire a territory or mate and who were currently moving through the
area. One of them, for example, was observed to travel over 2. 7 km
during a single activity period. This probably explains the very high
number of individuals that can be trapped on some streams; there is, for
example, an authentic record of 79 desmans being trapped on a 3 km
stretch of river during the course a single year. Undoubtedly the majority
of these animals would have been transient individuals rather than
permanent residents.
Despite the fact that the territories of males overlap, albeit to a small
extent, neighbours rarely came into contact with each other. This is just
as well, because desmans are highly intolerant of their own kind and will
fight quite ferociously if they meet. In order to understand how such
bloody encounters are avoided, an appreciation of the daily pattern of
activity is required.
During the summer months the desmans in the Ariege displayed two
distinct periods of activity in each 24 hours; one at night and a shorter
one during the afternoon (Figure 8.6). The activity periods of neighbouring pairs of desmans were highly synchronised with each other; for
example, on one stream daylight activity started between 1 and 1.30 p.m.
and all the residents were actively foraging by 1.45. During any one
activity period both the male and the female of a pair moved either
upstream or downstream, although they foraged separately and at some
distance from each other (Figure 8.9). Furthermore, they both moved
upstream from their nests in one active period and downstream in the
next, and in this way they routinely covered the whole of their territory
every 24 hours.
This is the clue as to how neighbours avoid meeting in areas of overlap.
On any given stretch of stream all the desmans moved upstream in one
activity period and all moved downstream in the next, as shown by three
neighbouring pairs living along the Bouigane stream (Figure 8.9).
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Figure 8.9 The movements of three pairs ofPyrenean des mans over a period of24 hours. Note
the synchrony of activity between the pairs, and the fact that all the animals move up or
downstream at the same times
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Thus in Pyrenean desmans, as in moles, overt and potentially deadly
confrontation between neighbours is avoided by temporal isolation, with
only one individual using jointly held areas, be it stream or ground, at
any given time.

CONSERVATION AND PROGNOSIS
Quite clearly, as a group the desmans are not one of life's great success
stories. They have never been a very diverse group and the two species
that are still with us are now very much restricted and fragmented in
distribution and must be regarded as prime candidates for extinction.
This sad state of affairs has probably resulted primarily from the
desmans' high degree of specialisation for a life in habitats which are
quite rare, which are discontinuous, and which are unusually sensitive to
climatic changes. The particularly severe vicissitudes of climate that
characterised the Pleistocene must have led to the local extinction of
desmans on a large scale. Those populations that managed to survive the
last ice age found themselves isolated on watery islands of wetland set in
a dry sea of habitats in which they could not survive and which they could
cross with only the very greatest of difficulty. These populations would
have been small and genetically isolated and thus highly susceptible to
the problems of inbreeding, and particularly prone to extinction as a
result of such random visitations as disease and famine. The chances of
any vanished population being subsequently replaced by recolonisation
from elsewhere would have been remote. Thus the gradual decline in the
fortunes of desmans has been due, largely, to natural climatic changes
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and to the consequent loss and fragmentation of suitable habitat. In
addition, thanks to the activities of man, the problems facing desmans
have multiplied and have become much more intense over the last
century or so.
The Pyrenean desman faces challenges on several fronts. The number
of highly productive mountain torrents available to desmans decreases
year by year as a result of dam projects and road building. Invertebrate
populations are adversely affected by pollution from agro-chemicals, road
salt and acid rain, by the planting of conifers which block out the light,
and by deforestation at higher altitudes which leads to soil erosion and to
the scouring of the stream beds.
Galemys also suffers from misguided persecution, on the one hand from
anglers who imagine that it eats a lot of young fish, and on the other from
over-enthusiastic museum collectors. Poduschka & Richard (1986) have
reported seeing 70 recently collected skins in the laboratory of a
university professor in Madrid, despite the fact that the species enjoys
legal protection in Spain and that the scholar in question did not even
work on the species!
A new and quite devastating threat to the survival of the desman in
Spain has recently emerged. Some 30 years ago a commercial mink farm
was established at El Espinar 130 km from Madrid. Inevitably, a number
of mink have escaped over the years and this alien, semi-aquatic predator
is now firmly established in the wild. Desmans stand no chance at all
against this highly opportunistic killer and they have already disappeared from areas where they were formerly abundant. The prospects
for the survival of the desman in areas where mink abound are bleak
indeed.
The Russian desman has long been hunted for its lustrous fur, which is
prized for being extremely soft and dense. Originally, the furs were taken
only for local use and the desman remained a common species in many
parts of its range. However, during the latter part of the nineteenth
century a regular commercial export trade in its skins became established and hunting pressures dramatically intensified. There are, for
example, records from Nizhini Novgorod of villagers bringing 400-500
pelts to market on a single day (Ognev, 1928). With this level of
exploitation the numbers of desmans declined sharply in many areas.
The methods used to kill desmans varied from place to place and from
season to season. The people of Ryazan province had a pretty straightforward approach to the problem: one hunter would scare an animal out of
its burrow and his companion would club it to death as it emerged. As we
have said above, in April and May desmans are often flooded out of their
homes and obliged to seek shelter among tree roots on high ground.
Hunters would ambush them at such times and shoot them as they
emerged to feed at dusk. Up to 1890 the Kerzhenets floodlands were
densely populated with desmans as no one hunted them. Later on,
however, the heavy demand for pelts led to widespread hunting, usually
with snares or creels placed underwater at the entrance to the burrow.
Shooting was less common and took place early on in the year as the ice
began to melt. Two hunters would work together in a dugout canoe,
lurking among the trees until they spotted a feeding desman. The man in
the back of the boat would then row after the animal, following its
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movements along the bottom of the lake by the trail of bubbles rising to
the surface. Eventually the desman would surface for air, only to be shot
by the marksman in the bow. Prior to the First World War a skilled pair
of hunters could get 40 pelts in a month by this method.
Commercial hunting declined considerably during the First World War
and the early years of the Revolution, and the overexploited populations
were able to recover to some extent. Unfortunately the furs remained in
demand and hunting was soon resumed to the continuing detriment of
the species.
In more recent years hunting has become less of a threat but it has
been replaced by a number of other, all to familiar, problems of the
modern world. Large areas of the wetland haunts of the desman have
been drained for agriculture, leading to further fragmentation and
isolation of populations and to reductions in their density. The desman
also now faces competition for space from two introduced aquatic rodents,
the coypu, Myocastor coypus, and the muskrat, Ondata zibethicus. Both of
these species are native to the New World but escapees from fur farms
have established themselves in wetlands in various parts of Europe. To
make matters yet worse for the desman, pollution from industry and
agriculture is as rife in the region as it is elsewhere in the developed
world. One can only hope that, despite such formidable problems, this
charming and totally inoffensive creature will continue to thrive in those
few areas where it still exists. The desmans have beeP left to the closing
pages of this book; let us hope that our generation is not to have the
dubious honour of witnessing the last chapter of their very existence.
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