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ABSTRACT. Lontra longicaudis (Olfers, 1818) (Carnivora, Mustelidae) is a semi-aquatic animal spread through the Central and South America, 
except in Chile. The implantation of a hydroelectric power plant along a river alters the dynamics of the watercourse, transforming a lotic 
environment into a lentic or semilotic one, what can damage the otter’s feeding. From April 2008 to March 2009 we analysed the otter’s food 
habits in lotic (streamlet) and semilotic (hydroelectric reservoir) environments of Paranapanema Valley, in southeastern Brazil. Aiming to compare 
the otter’s diet of these two environments, we analyzed statistically the frequency of occurrence of main items in the scats. Fishes represent the 
base of the diet both in the reservoir and in the streamlet and, despite of the total otter’s diet showing up similarities in the two environments, the 
results evidenced modifications on the fish species consumed between them. In the reservoir the otters ate more exotic fish Oreochromis niloticus 
(Linnaeus, 1758) probably because it is an easy capture prey in this place. The fact that the otters get established and feed in the reservoir doesn’t 
mean that this structure is benefic to the species because the food supplied for it consists mainly of exotic fish species. 

KEYWORDS. Neotropical otter, feeding habit, natural environment, changed environment.

RESUMO. Ecologia trófica de Lontra longicaudis (Carnivora, Mustelidae) em ambientes lótico e semilótico no sudeste do Brasil. Lontra 
longicaudis (Olfers, 1818) (Carnivora: Mustelidae) é um animal semi-aquático com distribuição nas Américas Central e do Sul, exceto no Chile. 
A implantação de uma usina hidrelétrica em um rio altera a dinâmica do curso d’água, transformando um ambiente lótico em um lêntico ou 
semilótico, o que pode prejudicar a alimentação das lontras. De abril de 2008 a março de 2009 foi analisado o hábito alimentar das lontras em 
um ambiente lótico (riacho) e semilótico (reservatório hidrelétrico) no Vale do Paranapanema, sudeste do Brasil. Visando comparar a dieta das 
lontras nessas duas áreas analisamos estatisticamente a frequência de ocorrência dos principais itens nas fezes. Peixes representaram a base da 
dieta, tanto no riacho como no reservatório e, apesar da dieta total das lontras ser semelhante entre os dois ambientes, os resultados evidenciaram 
alterações nas espécies de peixes consumidas entre eles. No reservatório, as lontras se alimentaram em maior quantidade da espécie exótica do 
peixe Oreochromis niloticus (Linnaeus, 1758), provavelmente, por ser uma presa de fácil captura neste local. O fato das lontras conseguirem 
se estabelecer e se alimentar no reservatório não significa que essa estrutura seja benéfica para a espécie porque a alimentação ofertada consiste 
principalmente de espécies de peixes exóticas.

PALAVRAS-CHAVE. Lontra neotropical, hábito alimentar, ambiente natural, ambiente modificado.

	 The Neotropical Otter, Lontra longicaudis (Olfers, 
1818) (Carnivora: Mustelidae), is a semi-aquatic animal 
found in all countries of Central and South America, 
except in Chile (Chehébar, 1990; Parera, 1996). The 
species is classified as “data deficient” in the list of The 
International Union for Conservation of Nature (IUCN, 
2010) and is listed in the Appendix I of the Convention 
on the International Trade of Endangered Species of 
Wild Fauna and Flora (CITES, 2008). 
	 The diet is mainly compounded by fish (Pardini, 
1998); crustacean is generally of second importance 
(Colares & Waldemarin, 2000; Gori et al., 2003) and 
mollusc may be present in the diet from some regions 
(Passamani & Camargo, 1995; Gori et al., 2003). Small 
mammals, reptiles, amphibians, birds, insects, vegetal 
materials and fruits are eventually ingested (Parera, 
1993; Quadros & Monteiro-Filho, 2000). 
	 Due to its strong dependence of a terrestrial 
environment adjacent to a water body, the otter may be 
affected both by negative changes in water quality and in 
the characteristics of the margins (Foster-Turley et al., 
1990; Quadros & Monteiro-Filho, 2002; Kasper et al., 
2004). The construction and operation of hydroelectric 
power plant affect the biotic and abiotic components 
by altering the dynamics of the aquatic environment, 
transforming a lotic environment into a lentic or semi-

lentic one (McCartney et al., 2001). In that case, the 
prey communities are affected and the species adapted 
to lentic or semi-lotic environments are favored, which 
may affect, direct or indirectly, the otter feeding (Kruuk, 
1995). Because of the inexistence of studies with this 
species on this kind of habitat and because of the 
possible changes in the feeding of L. longicaudis due 
to the negative impacts caused in the prey communities 
by the formation of a reservoir, this study becomes 
scientifically relevant.
	 The survey about its feeding habit is commonly 
performed through the feces analysis (Medina, 1998; 
Colares & Waldemarin, 2000; Trites & Joy, 2005; 
Quintela et al., 2008). Since they present function of 
scent marking, they are deposited in visible locations 
in the environment (Kruuk, 1991; Macías-Sanchez & 
Aranda, 1999), and Quadros & Monteiro-Filho (2002) 
suggested that the regular removal of scats doesn’t 
modify the marking behavior by the animal because 
this proceeding may be compared to the natural effects 
caused by the rain or tide washing of scats.
	 The hypothesis that conduces to present study is 
that the diet of L. longicaudis differs in a lotic (streamlet) 
and a semilotic (reservoir) environment due to this 
place’s physics and biotic factors being different from 
the natural conditions.
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MATERIALS AND METHODS

	 Study areas. The study was carried out in two 
areas: Canoas I reservoir (states of São Paulo and 
Paraná) and Sapé streamlet (state of São Paulo) (Fig. 1).
	 Canoas I reservoir (50°31’W and 22°56’S), 
whose power plant operates since 1998, is located 
in Paranapanema river (micro-basin of Middle 
Paranapanema), in the border of states of São Paulo 
and Paraná (Southeast and South regions of Brazil), 
between the power plants of Canoas II and Capivara 
and, between the cities of Cândido Mota (state of São 
Paulo) and Itambaracá (state of Paraná). The reservoir 
occupies an area of 30.85 km2, with mean width of 300 
m and maximum depth of 5 m at a region of 351 m above 
sea level (Duke Energy Brasil, 2008). As the reservoir 
operates in thread of water, that is, it produces energy with 
the river’s water flux accumulating little or any water; 
it is considered a semi-lotic environment. Reservoir’s 
bed is sandy, with rock outcrops, and the margins are 
occupied by pasture with predominance of grass and 
herbaceous plants as Hyparrhenia rufa (Ness) Stapf 
and remnants of native vegetation from the Seasonal 
Semideciduos Forest. In the total studied stretch (10 km) 
there are three different sections aquaculture activities 
of Oreochromis niloticus (Linnaeus, 1758), with total 
extent of 2.4 km2 

of net tanks nearly.
	 The Sapé streamlet is located about 47 km from 
Canoas I reservoir (50°34’35”W and 22°24’53”S), 

situated in the Southeast region of state of São Paulo, in 
the city of Paraguaçu Paulista. This streamlet belongs to 
the micro-basin of Middle Paranapanema river and to the 
sub-basin of Capivara river, comprising an area of 3.971 
km2, with mean width of 3 m. It flows into Capivara river, 
which flows into Paranapanema river, thus, there is no 
direct connection between the two studied locations. The 
bed of the streamlet is mostly sandy with areas of rapids 
and bottom of gravel and pebbles in the upper reaches. 
The riparian vegetation, ecotone between Cerrado type 
and Stational Semidecidual Forest, is preserved in most 
part of the streamlet.
	 Sampling and data analysis. Between April 2008 
and March 2009, the studied areas were visited every 
fifteen days, totaling 24 visits in each location. One 
stretch with 10 km was covered in both margins of the 
streamlet and the reservoir searching locals with deposit 
of feces from L. longicaudis. The feces were identified 
as belonging to the species based on the shape, size, 
characteristic odor and footprints or associated mucus 
(Murie, 1974). 
	 Each sample was gathered using plastic bags and 
preserved in alcohol 70% until they were washed over a 
thin mesh sieve (0.1 cm). The washed feces were dried 
up naturally. After that, using tweezers, the remaining 
structures were separated by classifying them according 
to the following food items: fish, crustacean, mollusc, 
insect, mammal, bird, amphibian, reptile, leaf and 
fruit, based on previous studies (Helder-José & Ker 

Fig. 1. Location of the sampling stations in Sapé streamlet, state of São Paulo (above to the right) and in the reservoir Canoas I, states of São Paulo 
and Paraná (below to the right).
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	 n = number of samples that item j appear in the diet.
	 Diet diversity, obtained from the Shannon-Wiener 
index (H’; Smith, 1980), was calculated separately for 
each group of prey in order to incorporate the sum of 
the contributions of the individual item to the total in the 
diet:
                
	 Where:
	 H’ = Shannon-Wiener index;
	 S =  number of individuals in each group;
	 pi = proportion of the number of individuals from 
one group in relation to the total number of individuals 
in the samples.
	 Afterwards, we employed a t-test to compare the 
feeding diversity in the two environments. 

de Andrade, 1997; Quadros & Monteiro-Filho, 2000; 
Gori et al., 2003; Quintela et al., 2008). Moreover, 
from the structures, the order, family or species were 
identified, whenever possible. 
	 The fragments of fish, insect and fruit were 
identified by specialists from the Universidade Estadual 
de Londrina (UEL) and compared with their zoological 
collection of it; molluscs were identified by specialist 
from the Universidade Estadual de Maringá (UEM). 
The hair found in the feces was identified through 
preparation and cuticle analysis under stereoscopic 
microscope using methodology and identification keys 
from Quadros & Monteiro-Filho (2006a, b). The bones 
from bird, reptile and amphibian were compared with 
literature (Romer & Parsons, 1985; Kardong, 2002); 
however, these groups could not be identified at lower 
levels only by the analysis of the bone or feather. 
	 The frequency of occurrence (FO) was estimated 
for each group and species identified in the samples and 
was expressed in percentage (Medina, 1998; Colares 
& Waldemarin, 2000; Kasper et al., 2004). The FO 
(number of times that the item occurred in the samples 
divided by the total number of samples) of each group 
can exceed 100% because more than one especies of the 
same group can appear in a single sample.                                                                             
	 The ANOVA (one way) test has also beens 
carried out to compare the total abundance of the otter’s 
feeding groups between the two environments. And the 
Morisita-Horn index (CH

; 
Morisita, 1959) was used to 

verify the similarity between reservoir and streamlet 
as for the general diet of otters and the same index was 
accomplished to compare the similarity of the each 
alimentary groups consumed by otters in the study areas:

Fig. 2. Frequency of occurrence of the otter’s feeding groups in the 
reservoir Canoas I, states of São Paulo and Paraná (black bars) and in 
the Sapé streamlet, state of São Paulo (grey bars). 

	 Where:
	 CH = Morisita-Horn similarity index;
	 Xij, Xik

 
= individuals number of the species i in the 

sample j and in the sample k, respectively;
	 Nj, Nk = total individuals number of the sample j 
and of the sample k, respectively.
	 The trophic breadth of the species was estimated 
through the standardized Levins’ index (BA; Krebs, 
1989): 

	 Where:
	 BA = Levins’ index;
	 pj = proportion of FO of the item j in the diet and n 
is the total number of food resources used by the species;

RESULTS

	 We analyzed 400 samples of feces around the 
reservoir and 146 samples along the streamlet, despite 
the same field effort. 
	 The most important feeding group in otter’s diet 
in the reservoir was fish followed by the mollusc and 
insect; in the streamlet, the most consumed group was 
also fish, but secondary items in the diet were crustacean 
and insect (Fig. 2). 
	 Among the fishes, an exotic species of Cichlidae 
– Oreochromis niloticus – was the most consumed by 
otters in the reservoir (56.5%), while the native species 
Apareiodon sp. (Eigenmann, 1916) and Cichlasoma 
paranaense (Kullander, 1983) were the most consumed in 
streamlet with 50.68% and 34.25%, respectively (Fig. 3). 
	 As for the orders and families of the other prey 
groups, the otters didn’t show apparent difference in 
consumption between the two environments (Tab. I).
	 The ANOVA test didn’t show significant 
difference (p>0.05) between the environments as for 
total abundance of the groups consumed by otters. 
	 The Morisita-Horn similarity index indicated 
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high resemblance (CH
 
= 0.9) between the reservoir and 

the streamlet as for total otter’s diet and in its analyses for 
feeding item showed low similarity (CH = 0.32) of the diet 
between the two environments only for the reptile group.
	 The value of the trophic niche breadth of the 
species was low in both environments (BA

 
= 0.182 for 

the reservoir; BA
 
= 0.125 for the streamlet), however the 

diet of the animals in the streamlet presented narrower 
breadth than in the reservoir. 

	 The diversity index (Shannon-Wiener) of fish, 
mollusc, mammal and fruit were significantly higher 
(p<0.05) in the diet of the otters from the reservoir 
(H’ = 2.395; H’ = 2.119; H’ = 1.714; H’ = 1.768, 
respectively) than from the streamlet (H’ = 2.32; H’ 
= 0; H’ = 0; H’ = 0.636, respectively). Nevertheless, 
there were no significant differences in the diversity 
of the other consumed groups between the two 
locations. 

Tab. I. Occurrence (O) and frequency of occurrence (FO%) of the species and the category preys consumed by otters in the reservoir Canoas I 
and in the streamlet Sapé, Southeastern Brazil.

Food groups Order Family Species
Reservoir 
(N = 400)

Streamlet 
(N = 146)

O FO% O FO%

Fishes

Characiformes

Characidae

Acestrorhynchus lacustris (Lütken, 1875) 32 8 2 1.37
Astyanax sp. 0 0 1 0.68
Oligosarcus parananensis Menezes & Géry, 1983 1 0.25 1 0.68
Salminus brasiliensis (Cuvier, 1817) 0 0 2 1.37
Serrasalmus maculatus Kner, 1858 1 0.25 1 0.68
Unidentified 1 0.25 0 0

Anostomidae
Leporinus sp. 20 5 1 0.68
Schizodon intermedius Garavello & Britski, 1990 2 0.5 0 0
Unidentified 2 0.5 0 0

Prochilodontidae Prochilodus lineatus (Valenciennes, 1847) 27 6.75 21 14.38
Parodontidae Apareiodon sp. 20 5 74 50.68

Gymnotiformes Gymnotidae 2 0.5 0 0

Siluriformes
Pimelodidae 1 0.25 1 0.68
Loricariidae 6 1.5 7 4.79
Unidentified 8 2 0 0

Perciformes
Cichlidae

Oreochromis niloticus (Linnaeus, 1758) 226 56.5 32 21.92
Geophagus brasiliensis (Quoy & Gaimard, 1824) 5 1.25 0 0
Cichlasoma paranaense Kullander, 1983 26 6.5 50 34.25
Cichla kelberi Kullander & Ferreira, 2006 3 0.75 0 0
Crenicichla sp. 0 0 1 0.68
Unidentified 2 0.5 4 2.74

Cyprinidae Cyprinus sp. 29 7.25 2 1.37
Sciaenidae Plagioscion squamosissimus (Heckel, 1840) 1 0.25 1 0.68

Unidentified 9 2.25 2 1.37
TOTAL1 343 85.75 141 96.57

Crustaceans
Decapoda

Palaemonidae Macrobrachium sp. 23 5.75 34 23.29
Anomura Aegla sp. 0 0 5 3.42
Trichodactylidae Trichodactylus sp. 18 4.5 7 4.79
Hyalellidae Hyalella sp. 0 0 1 0.68

TOTAL1 37 9.25 42 28.77

Molluscs

Architaenioglossa 
(Gastropoda) Ampullariidae Pomacea sp. 37 9.25 1 0.68

Pulmonata 
(Gastropoda) Planorbidae 19 4.75 2 1.37

Unidentified 
(Gastropoda) 39 9.75 1 0.68

Veneroida 
(Bivalvia) Corbiculidae Corbicula fluminea (Müller, 1774) 7 1.75 0 0

Unidentified 5 1.25 0 0
TOTAL1 77 19.25 3 2.05

Insects

Odonata 26 6.5 7 4.79
Blattodea 0 0 1 0.68

Hemiptera
Cicadellidae 4 1 1 0.68
Unidentified 5 1.25 3 2.05
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Tab. I. Cont...

Food groups Order Family Species
Reservoir 
(N = 400)

Streamlet 
(N = 146)

O FO% O FO%

Insects

Coleoptera 12 3 9 6.16
Trichoptera 2 0.5 3 2.05

Hymenoptera
Formicidae 5 1.25 3 2.05
Apidae 1 0.25 0 0

Diptera Muscidae 1 0.25 1 0.68
Unidentified 5 1.25 3 2.05

TOTAL1 44 11 26 17.81

Mammals

Didelphimorphia Didelphidae
Philander frenatus (Olfers, 1818) 17 4.25 1 0.68
Monodelphis scalops (Thomas, 1888) 1 0.25 0 0
Metachirus nudicaudatus (Geoffroy, 1803) 1 0.25 0 0

Rodentia

Cricetidae
Akodon cursor (Winge, 1887) 4 1 0 0
Necromys lasiurus (Lund, 1841) 1 0.25 0 0
Oligoryzomys nigripes (Olfers, 1818) 1 0.25 0 0

Echimyidae
Coendou prehensilis (Linnaeus, 1758) 3 0.75 0 0
Unidentified 1 0.25 0 0

Erethizontidae Sphiggurus villosus (F. Cuvier, 1823) 1 0.25 0 0
Cingulata Dasypodidae Cabassous tatouay (Desmarest, 1804) 1 0.25 0 0
Unidentified 4 1 0 0

    TOTAL1 34 8.5 1 0.68
Birds Unidentified 19 4.75 6 4.11

TOTAL 19 4.75 6 4.11
Amphibians Unidentified 1 0.25 1 0.68

TOTAL 1 0.25 1 0.68
Reptiles Unidentified 0 0 2 1.37

TOTAL 0 0 2 1.37
Vertebrates 
Unidentified 4 1 0 0

Vegetable 
fibres

43 10.75 0 0
TOTAL 43 10.75 0 0

Fruits

Sapindales Anacardiaceae Schinus terebinthifolius Raddi 1 0.25 0 0

Arecales Arecaceae Unidentified 2 0.5 1 0.68

Poales Poaceae
Hyparrhenia rufa (Ness) Stapf 4 1 1 0.68

Unidentified 1 0.25 1 0.68

Ericales Sapotaceae Chrysophyllum marginatum (Hook. & Arn.) Raldk. 1 0.25 0 0
Cucurbitales Cucurbitaceae Momordica charantia L. 1 0.25 0 0

Urticales Moraceae Maclura tinctoria (L.) D. Don ex Steud. 1 0.25 0 0
TOTAL1 11 2.75 3 2.05

1
 In the total of each food group was considered, both for the occurrences and to the frequency of occurrence, only the number of samples that the 

group appeared, regardless of the occurrence of more than one species of the group on the same sample.

DISCUSSION

	 Fish was the most consumed item, both in the 
streamlet and in the reservoir, coinciding with the results 
from other studies such Gori et al. (2003) in a lake in 
the Argentina, Kasper et al. (2004) in a river in the state 
of Rio Grande do Sul and Quintela et al. (2008) in a 
coastal stream of the state of Rio Grande do Sul.  
	 The fact of the fish species Apareiodon sp., 
Cichlasoma paranaense, Oreochromis niloticus and 
Prochilodus lineatus (Valenciennes, 1836) are the 
most representative in the diet in the streamlet may 
be explained because they are sedentary life style, 
detritivorous and live close to the margins (Moriarty 

et al., 1973; Hahn et al., 1997; Abelha et al., 2001; 
Shibatta et al., 2002). These characteristics facilitate the 
capture by otters (Kasper et al., 2004) implying that they 
are opportunistic predators and feed on prey species that 
are less active (Erlinge, 1968; Adrian & Delibes, 1987).
	 In the reservoir, the higher frequency of 
Oreochromis niloticus in the samples may be explained 
by high frequency with that these individuals escape 
from the breeding tanks occupying lentic or semi-lotic 
waters of the region (Lowe-McConnell, 2000; Shibatta 
et al., 2002) and because the consume of this species 
also occurred directly from the aquaculture tanks and 
gill nets, as reported by fishermen from the region. 
	 The escape of this non-native fish species of the 
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aquaculture tanks in this changed environment can 
cause degradation and exclusion of native fish species 
and changes in communities and ecosystem structure 
(Britton & Orsi, 2012), affecting directly or indirectly 
the otter’s diet. Moreover, the frequency of this exotic 
fish species in otter’s diet in the reservoir is higher than 
in the streamlet, a sign of potential impact for their food 
habits.
	 The high consumption of crustaceans in the 
streamlet corroborates with the results of other studies 
(Helder-José & Ker de Andrade, 1997; Pardini, 1998; 
Macías-Sanchez & Aranda, 1999; Quintela et al., 
2008). The most frequent crustacean in the diet was 
Macrobrachium sp. probably due to the ease of being 
captured, since it lives next to the margins and in current 
with gravel bottom and less deep water (Macías-Sanches 
& Aranda, 1999). 
	 The relatively high consumption of mollusc 
by otters in the reservoir may be related to the greater 
amount of organic matter and aquatic vegetation, which 
favored the group colonization (Boffi, 1979). Moreover, 
probably, the predators may visualize them more easily 
in the bottom from lentic stretches. Gori et al. (2003), 
in Ibera lake, Argentina, observed the great importance 
of mollusc in the diet of L. longicaudis in this type of 
environment. Probably the group might have been 
underestimated both in the streamlet and in the reservoir, 
because only pieces of shells from some representatives 
of Gastropoda and Bivalvia were observed in the feces. 
Other molluscs might have been ingested, but they were 
not verified because the otters present the habit to ingest 
only the soft parts and to discard the shells and valves 
(Parera, 1993). 
	 The high frequency of insects in the diet of the 

Fig. 3. Frequency of occurrence of fish species consumed by the otters in the reservoir Canoas I, states of São Paulo and Paraná (black bars) and 
in the Sapé streamlet, state of São Paulo (grey bars) (*, exotic species).

species, mainly the aquatic ones, has already been 
reported by several authors (Helder-José & Ker de 
Andrade, 1997; Colares & Waldemarin, 2000; Gori et 
al., 2003; Quintela et al., 2008). The most consumed 
orders of insects were Odonata and Coleoptera in both 
environments.
	 Mammal, bird, amphibian and reptile appeared 
in low percentage in the otter’s diet in both locations, 
corroborating with the results of Helder-José & 
Ker de Andrade (1997), Pardini (1998), Colares & 
Waldemarin (2000), Quadros & Monteiro-Filho 
(2001), Kasper et al. (2004) and Quintela et al. (2008).
	 Although vegetable fibre has been consumed by 
the otters only in the reservoir and the diversity of fruits 
species in their feeding has been higher in this location, 
these feeding groups present a too low FO in the diet, 
confirming their just opportunistic consume.
	 As evidenced by the statistical analyses (ANOVA 
and Morisita-Horn index), in the generality, the otter’s 
diet remained similar between the natural and changed 
environments. Whereas Rodríguez-Jorquera & 
Sepúlveda (2011) found significant differences between 
rivers or lakes just for crustacean consumed by L. 
provocax (Thomas, 1908) in Chile, in our study there 
has been low similarity between the two areas just to 
the reptile group, when the food items were analyzed 
separately. This result was probably influenced by the 
reptile group appearing just in the streamlet samples and 
with a low FO, which can have caused an inexactitude in 
the statistical test. 
	 In spite of the similarities observed in the total 
otter’s diet and of fish remaining the base of their 
feeding in the study areas our results confirm that were 
substitutions in the fish species consumed between 
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the reservoir and the streamlet. These divergences can 
be explained by the different physical and biological 
conditions between a lotic environment and a semilotic 
one, like water depth, water surface, current and 
differences in prey availability (Medina, 1998). The 
high food specialization of the otter highlighted by this 
and other studies (Pardini, 1998; Kasper et al., 2004) 
indicates that this animal select particular types of prey, 
consuming preferentially species with sedentary and 
benthic habit. 
	 The higher values of diversity for fish, mollusc, 
mammal and fruit in the feeding of L. longicaudis 
observed in the reservoir than in the streamlet are related 
to the smaller food specialization in that environment 
than the other, meaning that the food availability is 
uncertain in the reservoir.
	 Corroborating with the results found by Pedroso 
et al. (2004) with Lutra lutra (Linnaeus, 1758) in 
large storage dams in Portugal, we can conclude that 
apparently the otters use the reservoir complementary 
because it supplies greater easy capture food than the 
streamlet; nevertheless they depend of a less changed 
environment, like the tributaries of the reservoir, to 
shelter and to reproduce. As a matter of fact the otters get 
established in the reservoir, but this doesn’t mean that 
this structure is benefic to the species because, besides it 
doesn’t provide good quality of refuge and reproduction, 
the food supplied consists mainly of exotic fish species. 
This situation may cause unknown impacts to the otters 
and, therefore, needs to be better investigated. 
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