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ABSTRACT

We analysed the diet of a single individual of Eurasian otter Lutra lutra that escaped from 
an enclos ure of the Conservation Centre of the Gran Paradiso National Park. In this area 
otters were present until the late 1960s, when conflicts with humans led the species to 
extinc tion. We found that the diet of the otter is based mainly on fish. This is an import ant 
step in eval u at ing if this area could be still suit able for the species.
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INTRODUCTION

Food resource avail ab il ity is one of the most import ant elements for the suit ab il ity 
of habitat for a target species (Ruiz-Olmo et al., 2001; Kruuk, 2006). Studies on 
food resource avail ab il ity are partic u larly import ant for species in decline, in 
danger or with poten tial for future recol on iz a tion and/or rein tro duc tion within a 
territ ory, since food supply is a crucial limit ing factor for the success ful pres ence 
of most wild life species. Analysis of faeces allows the study of both a species’ diet 
and, in rela tion to the area considered, the avail ab il ity of differ ent food resources.

The Eurasian otter Lutra lutra is an oppor tun istic pred ator with a strong pref-
er ence for aquatic prey (Kruuk, 2006; Sales-Luís and Pedroso, 2007). Otters may 
vary their diet based on the season al ity of prey (Remonti et al., 2008), on the lati-
t ud inal and alti tud inal gradi ent (Clavero et al., 2003; Remonti et al., 2009) and on 
the avail ab il ity of preferred prey. The pref er ence for aquatic prey can be partly 
explained by its innate ability to hunt in the water compared to the land, where 
still it is able to prey on small mammals, birds, eggs, amphi bi ans, etc.
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In the territ ory of the Gran Paradiso National Park, the Eurasian otter was 
present until the late 1970s. In the follow ing years, together with the severe decline 
of the otter’s species in most of Europe which led to several local extinc tions, no 
more signs of the otter’s pres ence were detec ted and the species was considered as 
locally extinct. The Scientific Service of the GPNP in the 1990s started the ‘Progetto 
LONTRA’ with a strong emphasis on education and research, includ ing an 
educational centre where a couple of otters were kept in captiv ity. Following an 
escape by one of the two otters housed in the centre (a 3-year- old male), we started 
monit or ing all the signs of a pres ence in the area left by the escaped indi vidual by 
using video from camera traps, and by monitoring anal secre tions, tracks, and 
spraint. In this article, we examine the diet of the otter by spraint analysis.

MATERIAL AND METHODS

From December 2013 to November 2014, we collec ted 23 spraints suit able for 
continu ous analysis. We kept the scats in a plastic bag where we noted the day and 
site of collec tion, then we stored them in the freezer at –20° until the samples were 
taken to the labor at ory for analysis.

SPECIES

The Eurasian otter is a semi- aquatic mustelid, with an elong ated body strongly 
reflect ing its rela tion ship with water. The total length is about 1.2–1.5 metres, 
with a long tail up to 60 cm. The weight ranges from 4 to 8 kg, showing sexual 
dimorph ism in relation to size (with the male being bigger and heavier than the 
female).

Individuals of the Eurasian otter are gener ally territ orial, and they use spraints 
and jelly to mark and to commu nic ate their pres ence to other indi vidu als. Spraints, 
char ac ter ized by a strong fishy smell, are gener ally left on prom in ent rocks and on 
visible patches, which can be chosen as perman ent marking sites by the indi vidual 
animal (Kruuk, 2006).

ANALYSIS OF FAECAL SAMPLES

Spraints were washed using three sieves with progress ively smaller meshes (1.00 
– 0.54 – 0.21 mm) to simplify the detec tion of tiny food items. The three sub- 
samples were observed under a stereo- micro scope (50x), and the volume of 
differ ent kinds of food remains were estim at ed in each sample. The iden ti fic a tion 
of food items was carried out by compar ison with refer ence mater ial leading to the 
recog ni tion of fish bones (Forneris et. al., 1990).

Results were expressed as an abso lute percent age frequency of occur rence 
(%occ: [number of occur rences of each food category/total number of 
spraints]*100) and a percent age of volume (%vol: [estim ated volume of each food 
category/total estim ated volume]*100).
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RESULTS

The diet is domin ated by fish (%vol = 81.36; %occ = 91.30). Unfortunately, the 
iden ti fic a tion of the largest part of fish remains has been diffi cult because of the 
lack of diagnostic elements. Nevertheless, we were able to identify the vomer bone 
of a small species of brown trout (Salmo trutta fario).

Insects repres ent the second food item in terms of volume (%vol = 4.09;  
%occ = 69.57), and macro- benthonic larvae (Plecoptera, Trichoptera and Diptera) 
are the most frequent groups.

Birds repres ent a limited part of the total volume (%vol = 3.31; %occ = 13.04).
Finally, the occur rence of vegetal matter is relat ively high (%vol = 3.31;  

%occ = 52.17), while the contri bu tion of this food category to the total volume is 
not substan tial.

DISCUSSION

Despite the limited samples from one indi vidual in a relat ively short period  
(11 months), the analysis of its diet suggests that the Eurasian otter could live in 
the area using fish as a main food resource. In one case, we have been able to 
estim ate the biomass of the prey caught by the otter. Following Prenda et al. 

Table 1 List of the food items exploited by the Eurasian otter in Valsavarenche (GPNP). 
Frequency of occur rence (%occ) and percent age of volume (%vol) are repor ted for each food 
category. In one case only, we have been able to determ ine the species of fish eaten by the 
otter. We suppose that most of the small inver teb rates found in the spraints were already 
present in the digest ive system of the fish pred ated by the otter.

Food categor ies %occ %vol

INVERTEBRATES
 Insects 69.57 4.09
  Coleoptera 21.74 0.56
  Larvae 52.17 3.31
  Plecoptera 13.04 0.30
  Trichoptera 34.78 2.02
  Diptera 30.43 0.99
  Unidentified insects 17.39 0.22
 Other inver teb rates 4.35 0.04
  Lumbricidae 4.35 0.04
VERTEBRATES
 Fish 91.30 81.36
  Salmo trutta fario 4.35 0.86
  Unidentified fish 91.30 80.50
 Birds 13.04 3.31
  Galliformes 13.04 3.31
VEGETAL MATTER 52.17 3.31
UNIDENTIFIED MATERIAL 21.74 7.88
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(2002), and compar ing the vomer bone found with refer ence samples from the 
same alpine area, we were able to estim ate the length of the fish. The unique vomer 
bone found in the faecal samples was 4.41 mm long, so the total length of this fish 
is about 10–12 cm (Figure 1). We were unable to determ ine the species of pred ated 
fish, but we assume they were all salmonids, since Alpine rivers and torrents are 
gener ally inhab ited by this family.

The Eurasian otter has also been repor ted to feed upon inver teb rates by other 
authors (see Clavero et al., 2003). Nevertheless, since insects found in otter spraints 
are gener ally small (0.5–1 cm), it is likely that these inver teb rates were included in 
the digest ive system of the fish eaten by the otter (Figure 2).

Birds can also be included in Lutra lutra’s altern at ive pool of prey. The finding 
of bird remains (feath ers, beaks, etc.) indic ates that the escaped otter prob ably 
also ate a few chicks left near the centre. This confirms the Eurasian otter’s oppor-
tun istic beha viour.

CONCLUSION

This work explored the diet of one indi vidual Euroasian otter in order to eval u ate 
whether the area could be suit able for a poten tial re- colon iz a tion of the species in 
the distant future. The study of food resources is undoubtedly an import ant factor, 

Figure 1 The only vomer bone (Salmo trutta fario) found in the otter’s faecal samples. 
Following Prenda et al. (2002), we can argue that the total fish length is about 10–12 cm.

Figure 2 Chironomidae larvae (Diptera) found in some faecal samples.
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and in these circum stances we took advant age of an unusual ‘re- intro duc tion’ to 
collect import ant inform a tion about the quality and quant ity of food in the area. 
Results indic ate that the otter could count on a good quant ity of fish. This is 
encour aging, even if we recog nise that the small data sample (1 indi vidual,  
23 faeces) cannot be considered as stat ic ally relev ant. Other studies should be 
taken into consid er a tion in order to eval u ate the suit ab il ity of the area, such as 
road impact or human atti tude towards the species.

ACKNOWLEDGEMENTS

We thank Dott. Bruno Bassano, respons ible for the Scientific Service, for his help 
and coordin a tion of the research work. We also thank the referee who helped us 
to improve the manu script.

BIBLIOGRAPHY

Carss, D.N., Kruuk, H., and Conroy, J.W.H. (1990) Predation on adult Atlantic salmon, 
Salmo salar L., by otters, Lutra lutra L., within the river Dee system, Aberdeenshire, 
Scotland. Journal of Fish Biology 37(6): 935–944.

Chanin, P. (2003) Ecology of the European otter Lutra Lutra. Conserving Natura 2000 
Rivers. Ecology Series, No.10.

Clavero, M., Prenda, J., and Delibes, M. (2003) Trophic diversity of the otter (Lutra  
lutra L.) in temper ate and Mediterranean fresh wa ter habit ats. Journal of Biogeography, 
30(5): 761–769.

Forneris, G., Paradisi, S., and Specchi, M. (1990) Pesci d’acqua dolce. Udine, Carlo 
Lorenzini Editore.

Kruuk, H. (2006) Otters: Ecology, Behaviour and Conservation. Oxford University Press
Kruuk, H., Carss, D.N., Conroy, J.W.H., and Durbin, L. (1993) Otter (Lutra lutra L.) 

numbers and fish productiv ity in rivers in north- east Scotland. Symp. Zool. Soc. Lond., 
65: 171–191.

Prenda, J., Arenas, M.P., Freitas, D., Santos-Reis, M., and Collares-Pereira, M.J. (2002) 
Bone length of Iberian fresh wa ter fish as a predictor of length and biomass of prey 
consumed by pisci vores. Limnetica, 21(1–2): 15–24.

Remonti, L., Balestrieri, A., and Prigioni, C. (2009) Altitudinal gradi ent of Eurasian otter 
(Lutra lutra) food niche in Mediterranean habit ats. Canadian Journal of Zoology, 87(4): 
285–291.

Remonti, L., Prigioni, C., Balestrieri, A., and Sgrosso, S. (2008) Trophic flex ib il ity of the 
otter (Lutra lutra) in south ern Italy. Mammalian Biology Zeitschrift für Säugetierkunde, 
73(4): 293–302.

Ruff, K.A. (2007) Nutritional and Energetic Studies on Captive Eurasian Otters (Lutra 
lutra). Free down load: http://edok01.tib.uni- hannover.de/edoks/e01dh07/541491776.
pdf

Ruiz-Olmo, J., López-Martín, J.M., and Palazón, S. (2001) The influ ence of fish abund ance 
on the otter (Lutra lutra) popu la tions in Iberian Mediterranean habit ats. Journal of 
Zoology, 254(3): 325–336.

Sales-Luís, T. and Pedroso, N.M. (2007) Prey avail ab il ity and diet of the Eurasian otter 
(Lutra lutra) on a large reser voir and asso ci ated trib u tar ies. Canadian Journal of 
Zoology, 85(11): 1125–1135.




