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Abstract: Knowledge on the feeding ecology and habitat use of a species is of essential 
value for effective conservation. We describe the diet and spraints deposition sites for the 
Neotropical otter (Lontra longicaudis) at Cavernas do Peruaçu National Park, in south 
eastern Brazil. We collected spraints and recorded characteristics of the deposition sites 
from 2007–2010. We described otter diet as the number of faeces in which a given taxon 
was found and the frequency of occurrence of each taxon. We collected 57 spraints and 
identified 92 food items from nine different taxa, all from animal origin. Fish was the 
most frequent taxon, found in 98.3% of our samples, followed by arthropods (22.8%) and 
mammals (10.5%). We recorded 112 spraint deposition sites, most of them located in 
caves (80%) and <10 m from the water (93.4%). In our study area the Neotropical otter 
relies heavily on fish, and we believe that the behaviour of some fish species makes them 
more vulnerable to predation. Habitat use by otters has important management 
implications for the national park, as caves are the main tourist attraction and some tourist 
tracks are located next to the river. Although a well-implemented management action 
might seem enough to avoid negative impacts of tourism, we believe that monitoring the 
Neotropical otter population in our study area is of major conservation concern to 
evaluate the impacts of this activity. 
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INTRODUCTION 

Investigations of Neotropical carnivore feeding ecology are often based on the 
analyses of faeces (e.g. Garla et al., 2001; Rodrigues, 2002; Novack et al., 2005; 
Zuercher et al., 2005; Moreno et al., 2006; Massara et al., 2012; Valenzuela et al., 
2013; De Angelo et al., 2013; Elbroch and Wittmer, 2013), which can be collected in 
the species’ natural habitat. Faecal collection is considered a non-invasive method that 
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does not harm or stress the animal, and allows the acquisition of valuable data (Perini 
et al., 2009). This method is ideal for our target species (Lontra longicaudis) because 
its conspicuous spraints are easily distinguished from other sympatric carnivore 
species and are usually placed in latrines (Quintela et al., 2011). 

The Neotropical otter (Lontra longicaudis) is a carnivorous mammal from the 
Mustelidae family and is distributed throughout Latin America, from Mexico to 
Uruguay (Cheida et al., 2011). Neotropical otters are generally diurnal (Parera, 1993) 
and solitary animals, but can be found in pairs when mating and raising their offspring 
(Larivière, 1999). The species is well adapted for swimming with a strong tale and 
fully webbed toes (Cheida et al., 2011), and for these reasons feeds primarily on 
aquatic animals. 

The species is classified as Near Threatened by the IUCN (under criteria A3CD) 
and its population is thought to be declining (Rheingantz and Trinca, 2015). There is 
little information available on species’ ecology in natural environments and to the best 
of our knowledge this is the first ecological research on Neotropical otters in the 
Cerrado-Caatinga ecotone (two major ecosystems in Brazil). In this paper, we 
describe the diet of Lontra longicaudis and the sites of faeces deposition in Cavernas 
do Peruaçu National Park, south eastern Brazil. 
 
STUDY AREA 

Cavernas do Peruaçu National Park (CPNP), located at Minas Gerais state, 
south eastern Brazil, encompasses 568 km2 in a transitional area between two major 
Brazilian ecosystems, the Cerrado and the Caatinga (Fig. 1). Caatinga is a vegetation 
mosaic constituted of thorn scrub and tropical seasonal dry forests associated with a 
semi-arid climate, while the Cerrado is a savannah-like ecosystem formed by several 
vegetation types varying from open grasslands to dense forests.  
 

 
Figure 1. Location of study area at southeastern Brazil, showing the boundaries of Cavernas do 
Peruaçu National Park and occurrence of caves along the Peruaçu River. 
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The Peruaçu River is the main watercourse in CPNP and runs through a karst 

area forming a large and deep valley with several caves. In this valley, the river goes 
across four large caves ranging from 180 m to 4.740 m in extension. Few other small 
and shallow creeks are present at CPNP, but none of them are likely to support otter 
populations. 

The Peruaçu River valley is mainly represented by riparian and seasonal dry 
forest - the latter being found further away from the river, especially on the valley 
slopes. Although selective logging has occurred in some remote areas in the past, 
most of the valley remained as natural habitats because the topography has 
discouraged land clearing even prior to the creation of the protected area in 1998. 

The annual mean temperature at our study area is 25.2°C and the mean annual 
rainfall is 805 mm – with some years recording annual rainfall lower than 600 mm, 
which is classified as semi-arid climate (Geoclock, 2005). 
 
METHODS 
Data Collection 

We collected Neotropical otter spraints opportunistically between May 2007 
and April 2008 while conducting a camera trap survey for large mammals in CPNP. 
We also did a systematic sampling from 2009 to 2010, when three field trips were 
conducted at the same areas surveyed in previous years. To collect spraints we walked 
a continuous track of approximately 10 km along the Peruaçu River searching for 
potential deposition sites at the river bed and its margin (usually up to 30 m from the 
river). The area surveyed along the Peruaçu River encompasses most of its extension 
within the national park (WGS84 -15.1163, -44.2413) and we spent three days in each 
field trip to cover the entire area. We collected and stored all spraints in individual 
plastic bags which were labelled with identification and date. 

For each spraint deposition site (including those where there were signs of 
deposition, but no intact spraint) we recorded habitat type (forest or cave) and 
substrate type (log, sand, rock, or forest floor). Additionally, for spraints found inside 
caves we also recorded the perpendicular distance from the river. We did not take this 
measurement in forested habitats because we assumed detection probability would 
decrease sharply as the distance from the river and vegetation density increased, 
biasing our data. 

We often found the spraints in a naturally dried state, but when needed we used 
an oven-drying method in the laboratory. We examined all food items under a 
stereomicroscope and we sorted them into distinct classes: scales, teeth, jaws, hair, 
bones and carapaces. We used a reference collection and Hildebrand (1995) to 
identify broad taxonomic groups: Mollusca, Arthropoda, Pisces, Reptilia, Amphibia, 
Aves and Mammalia. With the help of a specialist and a reference collection from the 
São Francisco River basin, fishes were further classified into order and, in some cases, 
identified into genus level.  
 
Data Analysis 

Diet composition was described as the number of spraints in which a given 
taxon was found and also as the frequency of occurrence, dividing the number of total 
occurrences of each taxon by the total number of spraints collected. 

We used Levin’s index (Krebs, 1998) as a measure of niche breadth, which 
ranges from zero to one. According to Krebs (1998), values closer to zero indicate 
that few items are consumed very often and most items are seldom consumed, while 
values closer to one represent larger niche breadth where items are more 
homogenously consumed. The index is given by the formulae: 
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where “BA” is the standardized Levin’s index, n is the number of food categories, and 
pi is the frequency of each food category (Krebs, 1998).  

We used a rarefaction curve to evaluate the relationship between the number of 
spraints collected and the number of taxa identified. This relationship can be 
interpreted as a measure of sampling completeness of our study, indicating how well 
our sampling of spraints represents the diet of L. longicaudis at CPNP. For this 
analysis we used EstimateS 9.1 (Colwell, 2009) software adjusted for 200 
randomizations without replacement. 

For both the accumulation curve and Levin’s index, fishes were classified only 
to order, because not all samples of this group could be identified to lower taxonomic 
levels. 
 
RESULTS 
Diet of Lontra longicaudis at CPNP 

We collected 57 spraints from L. longicaudis and identified 92 food items from 
nine different taxa, all from animal origin. The average number of taxon identified per 
spraint was 1.72 (± 0.82). Fish was the taxon most frequently found in the samples, 
recorded in 56 spraints we analyzed. Arthropods were found in approximately 25% of 
the samples, while other vertebrates were evident in only 10% or less of the spraints 
(Table 1). 

Fish belonged to three orders, with Characiformes (60%, of which 30/34 were 
genus Hoplias) and Siluriformes (44%) being most frequently found; (Table 1). Niche 
breadth as calculated by the Levins’ index was 0.1 and the taxa accumulation curve 
tended to stabilization (Fig. 2). 
 
Table 1. Occurrence and frequency of occurrence of taxa identified in the spraints of Lontra 
longicaudis at Cavernas do Peruaçu National Park, Minas Gerais, south eastern Brazil. 

Taxon Occurrence (n=57) Frequency of occurrence (%) 

Pisces  56 98.2 
  Characiforme 34 59.7 
      Characidae   
           Salminus sp. 4 7.0 
      Erithrinidae   
          Hoplias sp. 30 52.6 
  Siluriforme 25 43.9 
  Perciforme   
       Cichlidae 4 7.0 
  unidentified fish 6 10.5 
Amphibia 1 1.8 
Reptilia 4 7.0 
Aves 4 7.0 
Mammalia 6 10.5 
Mollusca 1 1.8 
Arthropoda 13 22.8 
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Spraint Deposition Sites 

We recorded 112 deposition sites of L. longicaudis next to the Peruaçu River. 
Caves were largely used by the species as deposition sites with 78.6% of the spraints 
found in this environment (Fig. 3A). Sand was the substrate most frequently used for 
deposition, followed by rock and forest floor (Fig. 3B). Most spraints recorded in 
caves were less than 10 m away from the Peruaçu River (93.4%), with only one 
sample found further than 50 m from the river (Fig. 3C). 
 

 
Figure 2. Accumulation curve of taxa identified in relation to the number of Lontra longicaudis 
spraints collected at Cavernas do Peruaçu National Park, Minas Gerais, south eastern Brazil. 

 
DISCUSSION 
Diet of Lontra longicaudis at CPNP 

Our accumulation curve indicates that most taxa consumed by L. longicaudis at 
CPNP were recorded in our samples, which makes our results representative to 
characterize the Neotropical otter diet in the study area. The prevalence of fish in the 
diet of L. longicaudis has been previously observed in several studies in different 
parts of South America (Pardini, 1998; Colares and Waldemarim, 2000; Brandt, 2004; 
Kasper et al., 2008; Quintela et al., 2008; Chemes et al., 2010). Only one of our 
samples did not include fish – as an animal well adapted to aquatic life it is expected 
that most of the Neotropical otter’s prey are aquatic. The same pattern has been 
observed in the diet of another Neotropical mustelid highly adapted to water, the giant 
otter (Pteronura brasiliensis) (Rosas et al., 1999; Carter et al., 1999; Cabral et al., 
2010). 

At CPNP, Characiforme was the most frequent order of fish represented in the 
diet of L. longicaudis, differing from previous studies (Pardini, 1998; Colares and 
Waldemarim, 2000; Brandt, 2004; Kasper et al., 2008; Quintela et al., 2008; Chemes 
et al., 2010). Despite the fact that Brandt (2004) recorded Siluriformes as the most 
frequent fish item in the diet of L. longicaudis in the Pampa at south Brazil, the 
frequency of Characiformes was similar to what we observed at the Peruaçu River. 
Although Neotropical otters can show preferences for some prey items (Pardini, 
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1998), the composition and structure of the fish community in a given location may 
have a strong influence on the species’ diet. Thus the differences in the frequency of 
occurrence of fish orders found in our study are probably a consequence of the 
differences in the fish community in each study area, which are affected by biotic and 
abiotic features of the particular river basin.  

 

 
Figure 3. Characteristics of Lontra longicaudis spraint deposition sites by: A) Habitat type; B) 
Substrate type; C) Distance from Peruaçu River.  
 

The genus Hopliasis represented in the Peruaçu River by traíras (H. 
malabaricus) and trairões (H. lacerdae) (Geoclock, 2005), and the high frequency of 
this food item in the diet of L. longicaudis might be related to the behaviour of these 
fishes. Hoplias spp. are ambush predators that do not move much in the water 
(Trajano et al., 2009), and this behaviour might make them vulnerable to be captured 
by Neotropical otters. Similarly, Pardini (1998) observed that L. longicaudis preferred 
to feed on prey showing lower escape capability. Moreover, Trajano et al. (2009) 
reported that Hoplia spp. can live in caves with little light, a habitat type that was 
frequently used by the Neotropical otter at CPNP. 

Fish species from the Characiformes and Siluriformes orders are all native to 
Peruaçu River, but there is at least one species in the family Cichlidae (order 
Perciforme) that is exotic to the Peruaçu watershed (Geoclock, 2005). Since the latter 
family was not identified to genus level we cannot confirm that exotic fish is not part 
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of the Neotropical otter diet at CPNP. However, it is clear that most of L. longicaudis 
diet in the study area is composed of native fish species. 

As observed by Brandt (2004) and Quintela et al. (2008) in the Pampas and by 
Pardini (1998) in the Atlantic Forest, arthropods were the second most frequent taxon 
recorded in otter spraints at CPNP. Arthropods, especially crustaceans, are found 
more frequently than fish in the diet of some otter species (such as the southern river 
otter Lontra provocax, the marine otter Lontra felina and Asian small-clawed otter 
Aonyx cinerea) and represent the largest proportion of biomass consumed by these 
species (Ostfeld et al., 1989; Reyes et al., 2007; Biffi and Iannacone, 2010; Hon et al., 
2010). 

Although mammals have been recorded in L. longicaudis diet in other studies, it 
was never reported with a frequency of occurrence greater than 5% (Pardini, 1998; 
Colares and Waldemarim, 2000; Brandt, 2004; Quintela et al., 2008; Kasper, 2008) - 
at CPNP mammals represented 10% of items consumed. Despite arthropods occurring 
more frequently than mammals in the Neotropical otter’s diet at our study area, 
mammals are likely to represent a greater biomass in the species’ diet, as all 
arthropods identified in the spraints had small body size. 

Other vertebrate classes (Amphibia, Reptilia and Aves) were recorded in the 
spraints collected at CPNP, similar to Pardini (1998) and Quintela et al. (2008). 
Reptiles were not recorded in L. longicaudis diet by Kasper et al. (2008), Brandt 
(2004) and Colares and Waldemarim (2000), while amphibians were not recorded in 
the last two studies. None the less these items (especially amphibians) were not 
frequently observed in the diet of L. longicaudis in our study area. As in the present 
study, molluscs were recorded in the Neotropical otter’s diet at the Pampas (Colares 
and Waldemarim, 2000; Brandt, 2004; Quintela, 2008) and in the Atlantic Forest 
(Kasper et al., 2008); however, Mollusca was one of the rarest item consumed, 
representing a small proportion of food items frequency. 

Even though L. longicaudis preyed upon all vertebrate classes and some 
invertebrates at CPNP, Levin’s index indicates a narrow niche breadth, reflecting the 
high frequency of a few taxa in the diet. Moreover, the presence of the genus Hoplias 
in half of the spraints collected may even suggest feeding habits of a specialist 
species. Rheingantz et al. (2012) found that Neotropical otter’s diet is more influenced 
by its specialist feeding behaviour than by the availability of prey. These findings 
agree with observations that L. longicaudis (Pardini, 1998) as well as other otter 
species (Van der Zee, 1981; Wise et al., 1981; Kruuk and Moorhouse, 1990) have 
preference for some prey species or groups. 

When investigating otter diet through the collection of spraints, pseudo 
replication may be an issue because the collection of several samples from few 
individuals might occur (Quinn and Keough, 2002). We cannot assess the degree of 
pseudo replication in our data, but we believe that spraints from different individuals 
were sampled due to the fact that surveys were conducted for a relatively long period 
(starting in 2007 and finishing in 2010) and approximately 10 km of the Peruaçu 
River was surveyed. There is no information in the literature about home range size of 
Lontra longicaudis, but some studies report a density ranging from 0.5 to 2.76 
individuals/linear kilometre (Larivière 1990; Kruuk 2006; Carvalho-Junior 1990, 
2007 - although these estimates are from other ecosystems). Furthermore, because our 
survey area encompasses most of the Peruaçu River extension at CPNP, we believe 
our results are representative of the otter population within the national park. 
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Spraint deposition sites 

Some environmental features of the caves at CPNP, especially a sparse (or 
sometimes, the lack of) vegetation, make it easier to find spraints on these sites, which 
could potentially lead to a positive bias relative to forest. On the other hand, riparian 
forests cover a much larger area than caves, and our survey effort (in time and 
distance walked) was higher in forests when compared to caves. Because we did not 
control for confounding factors such as detection probability and habitat availability 
we cannot infer habitat preference. However, the large number of spraints found in 
caves indicates they are regularly used by Neotropical otters in the study area. The 
high proportion of spraints found in caves also explains the prevalence of sand and 
rock substrates for deposition as they are commonly found in this habitat. The 
presence of Lontra longicaudis in caves was reported in three other regions in Brazil 
(Dessen et al., 1980; Trajano and Gnaspini-Netto, 1991; Gnaspini and Trajano, 1994), 
but has not been previously reported for the Peruaçu River. As noted by Pardini and 
Trajano (1999) in the Betari River at south eastern Brazil, the use of caves by the 
Neotropical otter in the Peruaçu River is not restricted to the photic zone - spraints 
were also found in the aphotic zone of caves, where there is no natural light. 

Being morphologically adapted to life in the water and feeding mainly on fish it 
seems natural that most Neotropical otter’s spraints were found near the Peruaçu 
River (<10 m from the water). A similar pattern was recorded for Eurasian otter 
(Lutra lutra) (Kruuk, 1995) with most spraint deposition sites located next to the river 
bank. The fact that sites close to the Peruaçu River and caves are frequently used by 
the species has some management implications for the national park, as these caves 
are a major tourist attraction in the protected area and some of the tourist tracks are 
located next to the river. CPNP opened for visitors in 2015 and since then, due to 
management efforts, a well-organized tourist activity is being conducted in the park: 
some caves and areas by the Peruaçu River are off-limits for tourists, the number of 
visitors per day is kept low and the management team is closely monitoring the visits. 
These actions may be enough to avoid negative impacts from tourist visitation on the 
Neotropical otter population in the Peruaçu River and should continue in effect. 
However, it would be important to monitor any negative responses from the species in 
the following years, since the frequency and number of visitors tends to increase as 
local tourism sector develops. 
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RÉSUMÉ : ECOLOGIE DE L'ALIMENTATION ET SITES DE MARQUAGE 
D'ÉPREINTES CHEZ LA LOUTRE À LONGUE QUEUE (Lontra longicaudis) 
DANS LES GROTTES DU PARC NATIONAL DE PERUAÇU AU BRÉSIL 
La connaissance de l'écologie de l'alimentation et de l'utilisation de l'habitat par une 
espèce sont essentielles pour une protection efficace. Nous décrivons dans cet article 
l'alimentation et les sites de marquage d'épreintes chez la loutre à longue queue 
(Lontra longicaudis) dans les grottes de Peruaçu du parc national au sud est du Brésil. 
Pour ce faire, nous avons prélevé des épreintes et noté les caractéristiques des sites de 
marquage entre 2007 et 2010. Nous avons décrit l'alimentation de la loutre ainsi que 
le nombre d'épreintes dans lesquelles un taxon donné a été trouvé ainsi que la 
fréquence d'occurence de chaque taxon. Nous avons prélevé 57 épreintes et identifié 
92 types d'aliments provenant de 9 taxons différents, tous d'origine animale. Le 
poisson, taxon le plus fréquent, a été trouvé dans 98,3 % de nos échantillons, suivi par 
les arthropodes (22,8 %) et les mammifères (10,5 %). Nous avons répertorié 112 sites 
de marquage d'épreintes, la plupart étant situés dans des grottes (80 %) et à moins de 
10 m de l'eau (93,4 %). Dans notre aire d'étude, la loutre à longue queue est fortement 
dépendante de la présence de poisson, et nous estimons que le comportement de 
certaines espèces de poissons la rend plus vulnérable à la prédation. L' utilisation des 
habitats par les loutres a des implications importantes sur la gestion du parc national, 
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notamment les grottes, qui sont l'attraction touristique principale, et la présence de 
touristes à proximité du cours d'eau. Cependant, un plan de gestion bien adapté 
devrait être suffisant pour éviter l'impact négatif du tourisme. Nous pensons qu'un 
suivi de la population de loutre à longue queue dans notre aire d'étude est un élément 
important de sa protection afin d'évaluer les impacts de cette activité. 
 
RESUMEN: ECOLOGÍA ALIMENTARIA Y SITIOS DE DEPOSICIÓN DE 
FECAS DE LA NUTRIA NEOTROPICAL (Lontra longicaudis) EN EL 
PARQUE NACIONAL “CAVERNAS DE Peruaçu”, BRASIL 
El conocimiento de la ecología alimentaria y el uso del hábitat de una especie es de 
valor esencial para la conservación efectiva. Describimos la dieta y los sitios de 
deposición de fecas para la nutria neotropical (Lontra longicaudis) en el Parque 
Nacional Cavernas de Peruaçu, sudeste de Brasil. Colectamos fecas y registramos las 
características de los sitios de deposición en el período 2007-2010. Describimos la 
dieta de la nutria como el número de fecas en las que se encontró un taxón dado, y la 
frecuencia de ocurrencia de cada taxón. Colectamos 57 fecas e identificamos 92 items 
alimentarios de nueve taxa diferentes, todos de origen animal. El taxón más frecuente 
fueron los peces, encontrados en 98.3% de nuetras muestras, seguidos por los 
artrópodos (22.8%) y los mamíferos (10.5%). Registramos 112 sitios de deposición de 
fecas, la mayoría ubicados en cuevas (80%) y <10 m del agua (93.4%). En nuestra 
área de estudio la nutria Neotropical se sustenta altamente en base a los peces, y 
creemos que el comportamiento de algunas especies de peces las hace más 
vulnerables a la predación. Aunque una acción de manejo bien implementada podría 
parecer suficiente para evitar los impactos negativos del turismo, creemos que es de 
importancia primordial de conservación monitorear la población de nutria Neotropical 
en nuestra área de estudio, para evaluar los impactos de esta actividad. 
 
RESUMO: ECOLOGIA ALIMENTAR E SÍTIOS DE DEPOSIÇÃO DE FEZES 
DE LONTRAS NEOTROPICAIS (Lontra longicaudis) NO PARQUE 
NACIOANAL CAVERNAS DO PERUAÇU, BRASIL 
Conhecer a ecologia alimentar e o uso do habitat pelas espécies é de essencial 
importância para ações efetivas de conservação. Neste trabalho descrevemos a dieta e 
os sítios de deposição de fezes da lontra neotropical (Lontra longicaudis) no Parque 
Nacional Cavernas do Peruaçu, sudeste do Brasil. Coletamos as fezes e registramos as 
características dos sítios de deposição entre 2007 e 2010. Descrevemos a dieta como o 
número de fezes em que cada taxon foi encontrado e a frequência de ocorrência de 
cada taxon. Coletamos 57 fezes e identificamos 92 itens alimentares de nove taxa 
diferentes, todos de origem animal. Peixes foi o taxon mais frequente, encontrado em 
98.3% das nossas amostras, seguido por artrópodes (22.8%) e mamíferos (10.5%). 
Registramos 112 sítios de deposição de fezes, a maioria localizados em cavernas 
(80%) e <10 m de cursos d’água (93.4%). Em nossa área de estudo a lontra 
neotropical depende muito dos peixes e é provável que o comportamento de algumas 
espécies de peixes os tornam mais vulneráveis à predação. O uso do habitat pelas 
lontras tem importantes implicações para o manejo do parque nacional, já que as 
cavernas são as principais atrações turísticas e algumas trilhas turísticas estão 
localizadas próximas ao rio. Embora a implantação do turismo no parque nacional 
esteja sendo feita de forma bem planejada e as medidas adotadas pareçam suficientes 
para evitar impactos negativos dos visitantes sobre a biodiversidade, acreditamos que 
o monitoramento da população de lontras neotropicais em nossa área de estudo é de 
grande interesse para avaliar potenciais impactos futuros dessa atividade. 
 


