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The diet of otters Lutra lutra (Linnaeus, 1758) in central Finland was studied in 
1988-1993 by analysing 1506 spraints. The main components of the diet of otters are 
fish and amphibians. The most important fishes for otters are small (body length 
mostly less than 15 cm) cyprinids, perches and pikes. The composition of food varies 
seasonally. In winter amphibians are the most important prey (33.2% of all food). 
Perches, pikes and cyprinids are important during all seasons, but in winter small 
sculpins (9.8% of the food) and burbots (8.9%) are also important. In spring the most 
important prey are cyprinids (38.7% of the food). Amphibians are important, especially 
in the smallest streamlets (in winter, 68.4% of the food). Otters also eat toads Bufo 
bufo. In some areas crayfish and mammals are quite important; but for most otters 
in the study area salmonids, birds, reptiles, insects, mollusks and plants are only 
occasional food. Most of the otters in the study area live in small forest rivers. In 
central Finland in winter amphibians and sculpins are of great importance for otters 
living in small rivers. 
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Introduction 

The European otter Lutra lutra (Linnaeus, 1758) is an endangered species in 
Europe. In central Finland, however, the otter population has increased in the 
last nine years (Stjernberg and Hagner-Wahlsten 1991, Sulkava 1993). One of the 
essential conditions for the otters' survival is diet. Several studies have shown 
that while fish dominate the diet of otters, there are also great variations in the 
diet (eg Erlinge 1967, Fairley 1972, Jenkins et al. 1979, Chanin 1981, Adrian and 
Delibes 1987, Kemenes 1989, Mortensen 1989, Ozolins and Rantins 1992,  
Brzeziński et al. 1993). Little information has been published concerning on the 
diet of otters in Finland (eg Skaren 1992) and in the northern part of Europe 
overall. So our knowledge about otter foraging and diet in the North of Europe is 
still incomplete. 

The aim of this study, which is part of a long-term project on the ecology of 
otters in central Finland, was to ascertain the diet of otters. This paper presents 
the results of research in 1988-1993 on the diet of otters in central Finland. 
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Study area 

The study area, which covers about 2800 km2, is situated in the upper tr ibutaries of the 
Kokemaenjoki river system in central Finland (62°15'N, 24°25'E). This area includes three main water 
systems, many small rivers, streamlets and many lakes (Fig. 1). Most of the streams (69% of a total 
of 111 observed places) in the area are less than 5 m wide and only a few (8.1%) rivers are more than 
10 m wide. In the study area dystrophic waters are typical, but some oligotrophic and eutrophic 
waters are also found. The water level in all rivers varies seasonally. This is important for otters 
because the water level becomes lower in winter, when all lakes and most of the rivers are totally 
covered by ice. The lowered water level forms tunnels under the ice of the rivers, which can be used 
by otters. The smallest streamlets (< 2 m wide) are also important for otters, especially in the winter, 
when they find hibernating amphibians in the bottom of these. 

Fig. 1. Map of the study area and its location in Finland. The size of the study area is about 2800 
km2. The study area is dominated by small rivers and streamlets (lakes in grey). Most of the streams 
are covered by ice in normal winters. 

In winter the temperature generally drops to below -20°C, sometimes to -35°C. Normal thickness 
of snow is about 70 cm, sometimes more than 100 cm and the snow cover remains in the area from 
November to April. All rivers flow mainly through forest areas, but there is also some agricultural 
land (less than 15% of area) and settlements in the area. There live about 20 000 inhabitants in the 
area. The forests consist mainly of coniferous trees. 

Material and methods 

A total of 1506 spraints (scats) were collected in different parts of the study area from 1988 to 
1993. Careful field records were kept, eg exact location, width of the river, sprainting date (a sprainting 
month in the summer), and the running direction of the otter (if known). The date and direction were 
estimated by snowtracks in the winter, and in summer the same places were examined every month. 
Running direction was not known in the summer. Spraints were collected every month throughout the 



Diet of otters in central Finland 397 

year. The following months were included in each of the four seasons: spring - April and May, summer 
- June to August, autumn - September and October, and winter - November to March. 

The spraints were dried and remains were identified according to the keys of Eloranta (1975), 
Webb (1976), Martz (1987), and Steinmetz and Muller (1988) as well as using reference skeletons and 
scales of fishes and reference skeletons of other groups. The size of fishes was estimated according to 
Jenkins et al. (1979) and Wise (1980). 

The composition of the otter diet is presented as percentage frequency (PF), relative frequency 
(RF) and bulk percentages (BP). Percentage frequency shows the percentage of spraints containing a 
particular prey item. Relative frequency, which is the number of occurrences of an item, is expressed 
as the percentage of the occurrences of this particular item compared with the total number of 
occurrences of all items in the sample (sum is 100%). Bulk percentage is the number assigned to 
indicate the importance of a particular item in a spraint and was scored visually of spraint volume. 
The total score for all items, in each scat is 100. The values for each item in each spraint are added 
together and expressed as the bulk percentage (see eg Wise et al. 1981 or Mason and Macdonald 
1986). All figures and numbers in the text are presented as bulk percentages. 

Significance of the results was tested by analysis of a variance (Scheff-test) after square root and 
arcsin modifications (Ranta et al. 1994). The microcomputer program SYSTAT was used. 

Results 

Composi t ion of the diet in general 

Altogether 1506 spraints were analysed, yielding 3742 prey items from 37 prey 
species (or other taxons). In the total material fish is the main food of otters 
(62.9%). Amphibians (Rana s p . / B u f o bufo\ 16.5%) and mammals (11.0%) are also 
important food (Fig. 2). In some seasons or areas birds (3.1%) and crayfish (Astacus 

Mammals 
11.0% 

Birds 
3.1% 

Crayfish 
2.9% 

Others 
3.6% 

Amphibians 
16.5% 

Fish  
62.9% 

Fig. 2. The food of otters in central Finland in 1988-1993. A whole year and all waters together, as 
bulk percentages. Sample size: 1506 spraints altogether. 
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Burbot 
12.3 

Fig. 3. Different species or groups of fish in the food of otter in central Finland in 1988-1993. 

sp.; 2.9%) are important also. Other sources of food, such as plants, insects, reptiles 
or molluscs, are not important. 

The main prey species (or categories) of fish are presented in Fig. 3. The 
compositions of food during different seasons and in different sized bodies of water, 
and presented in different ways (percentage frequency, relative frequency and 
bulk percentage) are shown in detail in Appendices 1 and 2. 

Cyprinids (mainly Rutilus rutilus, Alburnus alburnus, Leuciscus idus and 
Abramis brama), perch (Perca fluviatilis and Acerina cernua) and pike Esox lucius 
are the most important fishes in the food of the otter (altogether 74.8%). During 
some seasons or in some areas, burbot Lota lota (12.3%) and sculpin Cottus cottus 
(6.5%) are also important food items. However, salmonids are eaten only rarely 
(3.2% of the fish in the food of otters and only 2.0% of all food). 

The identified mammalian species in the food of otters were Ondatra zibethica 
(31.0%), Arvícola terrestris (5.5%), Clethrionomys or Microtus sp.(4.8%), Neomys 
fodiens (1.7%), Sorex sp. (0.7%), and Microtus agrestis (0.3%). But 55.9% of mam-
mals are not identified. Most of the birds in the food of otters were young wild 
ducks (Anatidae), but only few of these remains were identified. Few Cinclus cin-
clus remains were also found in the spraints. The otters eat commonly also veno-
mous toads Bufo bufo, not only frogs Rana sp., but it is difficult to distinguish these 
species. The identified invertebrates were Dytiscus sp., Asellus sp. and larvae of 
some Trichoptera species. One snake (Vipera berus or Natrix natrix) was also found. 
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Composi t ion of the diet during di f ferent seasons 

In the diet of otters in the study area there was much seasonal variation (Figs 4 
and 5 and Appendices 1 and 2). In all seasons fish was one of the main foods, but in 
winter there are many fewer fish in the food of otters than in other seasons (p < 0.001). 

Fig. 4. Seasonal shift in the diet of ot-
ters in central Finland in 1988-1993 
as bulk percentages. Sample size (to-
tal number of spraints): spring 139, 
summer 441, autumn 423, winter 473. 
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Fig. 5. Seasonal shift of the species or 
groups of fish in the diet of otters. 
Sample size as in Fig. 4. 
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Fig. 6. Seasonal proportions of cyprinids in the diet of otters in different sizes of waters. Sample size 
as in Fig. 4. 

Amphibians are the most important single type of prey in winter (33.2%). 
Amphibians are caught less often in the spring than in winter (p < 0.001), and in 
the au tumn the proportion of amphibians increase rapidly (p < 0.001). Sculpins 
are another very important prey for otters in the winter. During tha t season these 
small fish make up a total of 9.8% of the food (20.1% in percentage frequency). 
The numbers of sculpins eaten differ significantly between winter and all other 
seasons (p < 0.001). 

Otters eat very few cyprinids in the winter, and more in all other seasons 
(p < 0.001). Cyprinids are the most important prey in the spring, with a clear 
difference between spring and summer (p < 0.001) (Fig. 6). Perches, pikes, birds 
and mammals are also eaten more often in summer than in winter (in all cases, 
p < 0.001). 

The proportion of burbot and salmonids do not differ between seasons (for both 
p > 0.05). There are also some parasi tes (the identified items were all Cestoda) in 
the spraints of the otter. Most parasi tes are found in spring (p < 0.001). 

Composi t ion of the diet in di f ferent s izes of waters 

In central Finland, otters catch more fish in lakes and in large rivers (> 5 m 
wide) than in smaller rivers or streamlets (p < 0.001). In winter fish is the most 
important food for otters only in large rivers and near lakes (where otters can 
dive under the ice of the lake). Sculpins are the most important prey in big rivers 
(23.6% of food), and near lakes (10.1%) they are nearly as important prey as perch, 
pike or cyprinids. No sculpins live in the smallest (< 2 m wide) s treamlets (App. 2). 
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Fig. 7. Seasonal proportions of amphibians in different sizes of waters (mean width of the river) as 
bulk percentages in central Finland in 1988-1993. Sample size as in Fig. 4. 

Amphibians are the most important prey in the winter both in the smallest 
s t reamlets (68.4%) and in small rivers ( 2 -5 m wide) (48.3% of food; Fig. 7). 

The diet of otters also differs between rivers and between areas of the same 
river or stream. The spraints were collected in all rivers and all par ts of the study 
area , and 12 different kinds of areas, a t a great distance, were on critical 
examination (Appendix 3). For example in one large river (near a lake) otters eat 
mostly sculpins (BP = 29.0% of food) and small burbots (BP = 22.0%). The body 
length of burbots is 5 - 1 5 cm and tha t of sculpins less than 8 cm. In this area 
there are always very many other prey items available. It is a fishing area (for 
example pike, perch, cyprinids and introduced salmonids) and there live muskra t s 
and many species of wild ducks also (it is a well-known bird area among orni-

Table 1. The mean length (± SD) of scale and vertebra (mm) of the different fish 
groups in the food of otter in central Finland. LV - length of vertebra, LS -
length of scale, n - number of measured vertebra or scales. 

Taxon LV n LS n 

Percidae 1.6 ±0.60 190 2.3 ±0.95 375 
Esox lucius 1.9 ±0.98 304 5.0 ±2.06 221 
Cyprinidae 2.4 ± 1.12 186 6.4 ±2.27 256 
Lota lota 2.2 ±0.83 331 - 0 
Unidentified fish 2.1 ±0.91 17 3.3 ± 1.77 « 2 

Total 2.1 1072 4.2 879 
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thologists). The proportions of other prey items in the food of otters in this one 
area are: salmonids 2.4%, other fish species 25.9%, amphibians 12.7%, muskrat 
8.0%, crayfish <0.1%, and wild ducks 0.0%. In another area, in eutrofic lake, 
mammals (muskrat) are the most important single prey (25.8% of the food), and 
in another location (a small river) crayfish is also important. 

The otters in the study area eat mostly small fish (Table 1). The size of fishes 
was estimated according to Jenkins et al. (1979) and Wise (1980). The body length 
of perches and cyprinids eaten, are nearly always 5-15 cm, and the mean body 
length of pikes are estimated to be 20 cm. Only a few large prey items were found. 
However, the length of one pike was approximately 60 cm and that of one perch 
30 cm. Some large individuals of breams were also found. The largest pikes had 
been caught mainly in the smallest rivers and streamlets. 

Discussion 

The diet of otters described in this paper appears to be very different from that 
reported in most studies made in other areas (eg Erlinge 1967, 1969 and 1972,  
Webb 1975, Kruuk and Hewson 1978, Jenkins et al. 1979, Jenkins and Harper 
1980, Wise et al. 1981, Adrian and Delibes 1987, Kemenes 1989, Kruuk and 
Moorhouse 1990, Beja 1991). In only a few studies has it been reported that otters 
eat large numbers of amphibians (Fairley 1972, Macdonald and Mason 1982,  
Skaren and Kumpulainen 1986, Laanetu 1989, Weber 1990, Ozolins and Rantins 
1992, Skaren 1992, Brzeziński et al. 1993), and most of these reports are from 
either the northernmost or the southernmost latitudes. In the cold season 
amphibians were reported to be the most important component of the diet of otters 
in Latvia (Ozolins and Rantins 1992) and in Białowieża National Park, Poland 
(Brzeziński et al. 1993). Most of the otters in central Finland live in small rivers 
or streamlets in the winter, and during this season eat mainly amphibians. In all 
of these areas (Latvia, Białowieża and central Finland) the most numerous flowing 
waters are small forest rivers or streamlets. In the past, these types of forest 
rivers were perhaps the most common watercourses on the lowlands of Europe, 
and this type of food composition (Ozolins and Rantins 1992, Brzeziński et al. 
1993, this paper) was probably the most important for otters over large areas of 
Europe. 

Erlinge (1968) and Jenkins et al. (1979) reported that in captivity otters do not 
eat toads Bufo bufo. Weber (1990), Beja (1991) and Brzeziński et al. (1993),  
however, found that some toads were eaten by wild otters. In this study no remains 
of toads were identified in spraints, but otters do eat toads. Otters are very skilled 
in skinning toads, and these separate skins with skulls were found when the tracks 
of otters were followed. Because the otters often do not eat the toad skulls, it is 
difficult to distinguish between the bones of toads and other amphibians. Based 
on my observations I believe that the otters in central Finland eat almost as many 
toads as other amphibians, and this may also be the case in other northern areas. 
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Amphibians are very common, and when they hibermate in the bottom of rivers, 
they are easy prey for otters. Otters often use their muzzles to turn over stones 
and wood to seek out amphibians, crayfish, sculpins and small burbots (Sulkava 
and Sulkava 1989, Sulkava 1993). All these prey species are easy to catch, and 
when plenty of this kind of prey is available, it is unprofitable for otters to try to 
catch larger and fast fishes like salmonids. 

Even though spring is the breeding time for amphibians, there are fever 
amphibians in the otter diet in spring than in the winter. The breeding season is, 
however, quite short, and Rana-species in particular breeds in various small ponds 
rather than in rivers or lakes. Perhaps otters do not easily find these breeding 
ponds. After breeding, amphibians leave the rivers, lakes and ponds and return 
in the autumn. 

In central Finland otters eat fish least frequently in the winter, a result that 
supports the findings of Skaren (1992) and Brzeziński et al. (1993). However, it 
also contradicts the findings of many previous studies (eg Erlinge 1967, Webb 
1975, Chanin 1985). The reason that otters eat fever fish in the winter is probably 
because lakes are totally covered by ice, and in the rivers are fewer fish available 
at tha t time of year. 

In many areas small fishes are typical prey for otters (Jenkins et al. 1979, Wise 
et al. 1981, Adrian and Delibes 1987, Kemenes 1989, Mortensen 1989, Ozolins 
and Rantins 1992, Skaren 1992, Brzeziński et al. 1993). In contrast, some studies 
have found that most of the fishes eaten by otters were quite large (Erlinge 1969,  
Carss et al. 1990). Mortensen (1989) and Skaren (1992) described small sculpins 
as relief food in the winter. The results of the present study do not, however, 
support that theory. For example, otters eat mainly sculpins and small burbots, 
even in one area where there are always a large number of (introduced) salmonids 
and other fishes as well as muskrats and overwintering wild ducks available. 
Sculpins and small burbots are such easy prey for otters that when there are 
plenty of these species available, it is profitable for the otters to concentrate on 
these small species. In the rivers of central Finland the most numerous preys 
found during electrofishing were sculpins (Anon. 1987). 

The largest fishes in the food of otters were found in the smallest rivers, 
probably because these fast fishes cannot escape from the otters in small and very 
shallow rivers. Chanin (1985) also reported that otters more often fail in their 
hunting if the water is deep. 

One jawless (Cyclostomata) species (Lampetra planeri) also lives in the study 
area. This species is common, but hard to find if it is a food item for otters. 

In conclusion, this study supports previous observations that habitat and 
available food resources largely determine the otter diet and foraging habits 
(Erlinge 1967 and 1972, Webb 1975, Jenkins et al. 1979, Chanin 1985, Mason and 
Macdonald 1986, de Silva 1991). According to these results in central Finland, 
small fishes and amphibians are important food items for otters in small forest 
rivers. 
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Nowadays amphibian populations are decreasing throughout the World, and 
in Finland many original small forest rivers and streamlets are destroyed by 
ditching every year. Disappearance of these food supplies and suitable habitats 
may be a threat for the otter population, although the current otter population in 
the study area is dense and viable. 
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Appendix 3. The diet of otter and the parasites in spraints of otter as bulk percentages in different 
waters in central Finland. Waters: 1 - big river (more than 10 m wide) between two big lakes, 2 -
2 - 5 m wide river, 3 - eutrofic small lake, 4 - 2 - 5 m wide river, 5 - 2 - 5 m wide river, 6 - 5 - 1 0 m 
wide river, 7 - big lake, 8 - small lake, 9 - small (less than 2 m wide) streamlet, 10 - 5 -10 m wide, 
very shallow river, 11 - dystrofic 2 -5 m wide river, and 12 - 2 - 5 m wide river. 

Waters 

1 2 3 4 5 6 7 8 9 10 11 12 

Amphibians 12.7 23.7 1.3 9.0 23.5 10.8 14.9 11.4 7.2 13.2 23.3 30.3 
Rana sp JBufo bufo 

Percidae 2.3 17.0 4.4 13.9 29.7 19.8 7.0 13.2 16.2 5.5 16.4 16.8 
Esox lucius 10.7 20.1 19.8 16.0 4.6 15.7 9.9 7.0 22.4 9.1 12.7 12.1 
Cyprinidae 9.4 6.5 23.9 28.6 16.8 12.3 37.4 38.8 25.7 25.6 2.8 10.5 
Lota lota 22.0 6.0 11.7 8.9 3.4 2.7 0.3 5.0 3.7 7.2 10.7 5.4 
Salmonidae 2.4 - 0.3 - - 3.7 <0.1 1.1 2.2 15.6 2.9 -

Cottus cottus 29.0 - - 0.7 0.5 20.3 - 0.1 - 1.2 1.0 0.1 
Unidentified fish 3.5 - 1.5 2.9 3.1 0.8 3.6 1.6 3.8 3.0 <0.1 -

Fish total 79.2 49.5 61.6 71.1 58.1 75.3 58.0 66.8 73.8 67.2 46.6 45.0 

Astacus sp. <0.1 _ 5.6 1.0 9.7 0.2 _ 2.8 _ 1.1 _ 1.2 
Aves - 12.4 4.9 4.4 - - 7.0 3.4 1.2 1.3 6.4 3.0 
Mammalia 8.0 8.0 25.8 10.8 6.7 7.3 16.9 8.4 13.5 11.3 19.0 19.3 
Insecta - 0.6 <0.1 0.3 0.2 <0.1 0.2 0.1 <0.1 <0.1 - 0.6 
Plants - - 0.5 0.1 0.1 - 0.5 0.7 - 0.9 - -

Other - 5.8 - 1.4 - 2.9 - 3.3 1.7 4.2 4.7 0.6 

Parasites (Cestoda?) - - 0.4 2.0 1.8 3.6 2.5 3.1 2.7 0.8 - -

Number of spraints 71 60 106 78 39 56 28 142 60 66 34 34 


