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The sensorial world of the Pyrenean desman, Galemys pyrenaicus 
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The Pyrenca n dc,man is a small (56 g) in sectivore from the Iberian peninsula, particularly the 
French Pyrenees. 11 lives in mou ntain torrents at a n altitude over 400 m. lis lrinship with moles 
(Talpa) goes back to the Eoce nc. lt is an exclusively aquatic anima l with strong specialisatio ns, 
blindness for example. Highly devel oped tactile sense together with abundant food resources in the 
environmen1 explain its success. 
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1. Introduction 

The Pyrenean desman, Gnlemys pyrenaicus, is only 
known fro m the northern side of the Pyrenees and some 
mountai ns of Spain (M . Cantabriques, Leon, Sa. de 
Gredos, Sa. de Guadarrama) and Portuga l (Minho, 
Douro and around Coimbra). Although discovered as 
early as 1825, this species has the reputation of being 
difficul t to keep in captivity and very few studies are 
ava ilable on it. I have kept desmans in captivity for up to 
two years, but they have not reproduced under the 
conditions provided. 

The desma n belongs to the Talpidae group but it 
probably separated from the common stem in the 
Eocene period. Its small size, solitary life and mountai n 
bi otope di tinguish it from another desman, Desmana 
moschata, whose ancestors spread a ll over Europe as far 
as France in the wes t, but which today is confined to 
southern Russia. 

The Pyrenea n desma n resembles Ta/pa europaea in 
size, colour and form, but it has a long, stronger and 
more mobile snout, and a tail which is longer than the 
bod y. The forelegs have sha rp, long and curved claws to 
grip hold of rocks and to withstand the pres ure of water 
curre nts in torrents. The hind legs are large and 
completely webbed . Like the fore legs, they have a fr inge 
of very stiff hairs on the externa l edges. The thigh is 
short and the articulation of the femur gives ample scope 
for leg movement, thereby facilitating rapid swimming 
under water. As in the mole, the ears a nd eyes are 
invisible. The fur composed of spear-shaped hair is 
rather coarse, but a th ick down provides excelle nt 
protection against water and cold fo r this non
hibernating a ni mal . living in an inhospitable 
environment. The animal is an excellent climber in its 
environment, but a poor runner in open spaces. 

2. Food 

T he Pyrenean desman feeds almost exlusively on 
animals from the river bottom; these are p redominantly 
arthropods such as larvae of Ephemeroptera, Plecoptera 
and Gamma ridae. The animal a lso collects food fa ll ing 
into the water from river banks, viz. mollu cs, worms 
and spiders. All this represents an import· nt biomass: 
every I 00 m of a small Pyrenean river produces a drift of 
50 to 60 kg per day. The females, which control about 
300 metres of torrent, then have at least 150 kg of drift at 
their disposal, whilst the more vagi le male has much 
more. 

3. O rientation 

No reliable observer can claim to have seen a desman 
in its natural environment (torrents) at night. The 
desma n leaves no trace at al l in the rocky torrents 
although in captivity it marks its territory with excn.t:J 
and with its anal and subcaudal secretions. Fifty-n i n ~o ..:·."(,{~ .. 
animals ringed and lat er kept in partial capt ivity for up 
to two years have taught us more abou t their 
movements, about the size of the territories of the sexes 
and about their periods of activity. 

Being partially ada pted to subterranea n life, the 
desman actually lives in an agitated aquatic environment 
where it has to find its food from the bottom . Using a 
series of simple experimen ts wi th two boxes (Fig. I) we 
came to the conclusion tha t it is insensitive to visual 
stimuli , because it was unable to di criminate between 
the boxes, i.e. to find the prey. 

We a lso studied how the desman behaves in a th ree
dimensional space when searching fo r food . Prey 
animals were presented at diffe rent levels (Fig. 2). The 
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Fig. I. Two transpa rent boxes, one of them with a mob ile prey and th e other empty. The position of the boxes ca n be 
ch"nged. The desman is unable to discriminate between them. 
Fig. 2. Constructi on of the experimental aq ua rium used to presen t prey anima ls placed at different Je,..,Js. 
Fig. 3. Experimental aqua rium for stud);ng choice of leve l of movements to explore or to search for food . 

. 
order of preference was: prey on the bono m, fl oating on 
the surface, placed in the middle and a few centi metres 
above the water. In another experiment we cut part of 
the experimenta l aquarium into two corridors, one of 
them with food available and the other empt y (Fig. 3). 
Each corridor was accessible through a wall with eight 
holes at different levels. Statist ics for entries and exi ts 
show that three quarters of the movements were made 
on or in the water, one quarte r on the bottom. It was 
also observed that the desman makes outward 
exploratory journeys on the water sm:fuce but returns 
along the bottom. It searches for its food both on the 
su rface and on the bottom, but it return v.'ith its prey on 
the surface because it ea ts its prey out of water. 

4. Tacti le sense 

The tactile organs, especially the "ibrissae and the 
Eimer's organs at the end of the snoUI are large and 
highly complex. As in most aquatic a nimals , th e 
vibrissae are numerous, long and strong and immobi le 
a t their roo ts . Thei r innerva tion is rich, the nervous 
fasciculus of each vibrissa being la rger than the vib rissa 
itself, more tha n three qua rters of the snout section 
being fill ed with efferent nerves of the ,;brissae. The 
latter perceive both the contact of nearby objects and the 
movemen t of passing wate r. Eimer's m-gans (Fig. 4), 
numbering about 100 000 over a fev. mm: at the end of 
the snout , have piled-up cell structures around the nerve 
ti ssue which rises up to the epidermis. as in certain 
orga ns of the head of whales and of the bill of Platypus. 
They are very sensi tive to contact and to varia tion in 
water pres ure caused by the movemen~ of the animal. 
These o rgans a re probably in volved in the detection of 
obstacles in water, at a dista nce of at least 100 cm (Fig. 

Fig. 4. Rosettes of Eimcr's organ , centr~ on a vestigial hair (X 120). 

5), and certainly in the discrimination of very fine 
particles. Detection of obstacles in the air at the sa me 
distance ( 100 cm) requires the aid of other organs. 
Under water, the desmari seldom collides with obstacles 
(Fig. 6). 

We are curren tl y studying the desma n's abi lity to 
recognize different surfaces (Fig.. 7) and geometrica l 
figures engraved on a smooth surface (Fig. 8). The 
stimuli have been placed in t o food boxes closed with 
lids. Onl y one of them can be opened to give access to 
the food. It is this one that the desma n has to recogn ize 
although the positions of the boxes a re changed at 
random. Geometric figures (Fig. 8) engraved on a 
smooth surface are easily distinguished if they are fairly 
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Fig. 5. Experimental aquarium for stud)ing the desman's ability to detect im·isible obstacles (transp:L!Tent doors) in the water or on the 
surface. 
Fig. 6. Immersed labyrinth. 
Fig. 7. Discrimination of different suriace structures of the lid. Onl y the reinforced hd 1-) can be o perued. 
Fig. 8. Recogn ition of geo metric form:! . The stimuli(+ and -) arc stuck in relief under the handle of a:hc lid , where it is touched by the 
snout when opening the lid . The ( ) I..C is the only one that can be opened. 
Fig. 9. Visual(-) as opposed to chenuca.l (+)detection. 

different. The height of the figure is perceived more 
easily than the width, the angles at the base better than 
those on the top. the sides beue r than the centre, the 
lines better than the angles... These differences are 
perhaps due to the manner of ta ile form exploration in 
which the extension and the d irection of the movement 
of the snou t are vital. The results of our experiments 
seem to prove th at in spite of its bli ndness the desma n is 
able to recognize a figure with t.be aid of its tactile sense. 

5. Chemoreception 

Finding of submerged food poses a different problem. 
It is neither a visual process nor eve n necessari ly a 
vibrato!) one, for imrn bi le prey is found as easily as 
mobile. at least at a hon distance. In order to study the 
possible role of the cliemica l sense, the foll owing 
experiment wa set up: o boxes containing the sa me 
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prey were used, one of them tra nsparen t to show the 
moving prey, the other opaque but p1erced wnh hole lO 

allow fluid s from the crushed prey to pass th rough (Ftg. 
9). The desman visited the la tte r box more frequently 
than the former. This chemica l detection seems to be 
'olfactory' rather tha n gustatory. Various arguments 
lead us to th ink that J acobson's organ plays a role m 
chemoreception of liquid material. Th is unique 
olfactory organ of lower vertebrates is usually absent 
from adult mammals, but persists in some groups, 
notably the ru minants a nd insectivores. lt is particu larly 
developed in the Taipidae, so it may be involved with 
their chemica l sen . However, this problem must be 
studied in greater deta il. 

6. Conclusi ns 

Traces of 'ch imeri~m· can be seen in the dcsman 
because it shows traces of adaptati on to two very 
different en\.i ronmcnts. lt has colonized torrents, thanks 
partly to the tacti le sense which it has inheri ted fro m its 
Talpid ancestors and which par\ly compensates for Its 
loss of vision, and part ly to the olfactory sense of the 
Jacobson's organ, w.hich is highly developed in the 
Talpidae. It-is a powerful swimmer, but it exhibits no 
particular respiratory adaptation, and it survives in the 
harsh envi nmcnt of river torrents because of the 
especia ll y rich biomass available. A slight ecologica l 
change in its very specia lized environment would, 
however, cause its disappearance forever. 
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