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Abstract: This study presents the monthly and annual diet composition and 
variability of an otter population living at Peri Lagoon, Santa Catarina Island, South 
Brazil. Food item proportion through the years and months reveals that fish and 
crustacean are the main food items, followed by birds and mammals. The results 
reveal no significant difference in the item fish and crustacean in the diet 
composition among years. However a difference is found through months for fish 
abundance in the diet and number of feces, with lowest averages for the month of 
April.  Fish in the family Cichlidae is the main prey in the otter’s diet. 
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INTRODUCTION 
 
 This study analyzes the role of Neotropical Otter Lontra longicaudis (Olfers, 
1818) in the ecosystem of Peri Lagoon, Santa Catarina Island, South Brazil (Figure 1). 
The main goal is to discuss monthly and annual diet composition and variability of an 
otter population living in the study area. The research is based on a long-term data set 
organized for the years 2003-2009, although the species has been studied in the area 
since 1986 (Carvalho-Junior, 1990). 
 Lontra longicaudis is a semi-aquatic carnivorous mammal that belongs to the 
Mustelidae Family and Lutrinae Subfamily (Wilson and Reeder, 2005). The specie is 
considered critically endangered by the Convention on International Trade in 
Endangered Species of Wild Fauna e Flora (CITES) and U.S. Endangered Species Act 
(U.S.E.S.A). In Brazil, the Fauna Protection Law that prohibits the commerce of 
products made from animals protects the otter. 
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 Although the species is poorly known, perhaps the most studied subject is diet 
based on spraint analysis. Feces are conspicuous and can be found on the top of rocks, 
along the water body, including inside shelters, as single mark deposits. 
 Neotropical Otter can slightly modify some of the preys in the diet, but the final 
composition does not change, feeding mainly on fishes and crustaceans (Quadros and 
Monteiro-Filho, 2001; Kasper et al., 2004; Carvalho-Junior, 2007; Carvalho-Junior et 
al., 2010). Mollusks, small mammals, birds and reptiles complete the diet of the 
species, but in smaller proportion (Alarcon and Simões-Lopes, 2004; Carvalho-Junior, 
2007; Quintela et al., 2008). 

 
Figure 1. Location of Peri Lagoon, South Brazil. 
 
 The study area is located at 27°42’S and 48°30’W, in the southeast of Santa 
Catarina Island, South Brazil (Figure 2). The Peri Lagoon has approximately 5 km2

 Mountains covered by Atlantic Forest surround the west part of the lake. The 
east part is a dune field, responsible for isolating the fresh water lake from the ocean. 
Small streamlets and waterfall flows from the mountains to the lake, creating an ideal 
environment to the otters. 

 of 
water surface, which is maintained mainly by precipitation. Depth average is 6 meters 
with a maximum of 11 meters. It has a contact with the Atlantic Ocean through a 
narrow channel with around 4 km long but it is not affected by tides. This channel 
represents a vital ecological corridor for the local population as the individual use it to 
reach the ocean and, at least, two other important areas, Lagoinha do Leste Beach and 
Naufragados Beach (Carvalho-Junior, 2007). 

 The otter shelters are formed by Guabiruba intrusive granite, a common rocky 
formation along the Brazilian south coast, the substrate for the Atlantic Forest. This 
formation results in semi closed environments, with the outside covered by typical 
Atlantic Forest vegetation. Roots and humus fill the gaps between rocks. 
 Peri Lagoon shows a high diversity of fish species, such as Mugil platanus 
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(Günther, 1880), Centropomus parallelus (Poey, 1860), Eucinostomus melanopterus, 
(Bleeker, 1863), Geophagus brasiliensis (Quoy and Gaimard, 1824), Tilapia rendalli 
(Boulenger, 1897), Gymnogeophagus rhabdotus (Hensel, 1870) and Hoplias 
malabaricus (Bloch, 1794) (Carvalho-Junior, 1990; Ribeiro and Marcon, 1999; Mafra 
et al., 2003; Zank et al., 2010). Geophagus brasiliensis, Gymnogeophagus rhabdotus 
and Tilapia rendalli are distributed along the margins of the lake. In these areas, 
aquatic macrophites as Typha domingensis Pers., Fuirena robusta Kunth, Helio 
ccocharis geniculata and Nymphoides indica (L.) O. Kuntze, are common (Carvalho-
Junior, 1990). 

 
Figure 2. The study area: left - the south part of Santa Catarina Island; right - detail of Peri Lagoon (A 
small fishermen village can be seen on the bottom of the image). 
 
 Cichlids like Geophagus brasiliensis, Gymnogeophagus rhabdotus and Tilapia 
rendalli are easily found among this vegetation, close to the margin. Moreover, Mugil 
platanus and Centropomus parallelus are more often in open waters of the lake, in 
constant movement, forming small schools or swimming alone. Hoplias malabaricus 
is found in small numbers near the shore or in the lower part of the streamlets. A 
common crustacean in the Peri Lagoon is the freshwater lobsters Macrobrachium 
carcinus (Linnaeus, 1758) and M. olfersii (Wiegmann, 1836) (Ribeiro and Marcon, 
1999). As cichlids, freshwater lobsters are also commonly seen close to the shore.  
 In Santa Catarina State, Lontra longicaudis can be found from the highlands to 
the coast, forests, rivers, lakes and costal islands (Quadros and Monteiro-Filho, 2001; 
Alarcon and Simões-Lopes, 2004; Carvalho-Junior et al., 2010). Otter conservation 
along the coastal region of Santa Catarina state depends on the conservation of the 
Atlantic Rain Forest, currently endangered by human activities. Stratification of the 
forest, along with the high density of epiphytes represents an important contribution 
to the formation of safe environments for the Lontra longicaudis (Carvalho-Junior et 
al., 2006). 
 The main threat for the otter is fragmentation of the environment. Fragmentation 
results in a mosaic of patches with increasing threat to otter conservation as the 
distance between patches increases. Neotropical Otters are constantly moving from 
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place to place and they need trustable ecological corridors to complete a safe journey 
(Carvalho-Junior, 2007). 
 A second threat is the presence of domestic dogs in the study area. Domestic 
dogs walk freely along the lake and channels, representing a serious threat as they can 
transmit diseases as well as chasing and killing wild animals, including otters (Serfass 
at al., 1995; Boyle, 2006; Park et al., 2007). 
 
MATERIALS AND METHODS 
 

Otter spraints were collected monthly, from 2003 to 2009, along the margin of 
the Peri Lagoon, including seven shelters (Figure 3). Coordinates for shelters were 
estimated using a handheld GPS unit (Garmin model GPSmap 60CSx). Margins of 
the lake were reached by kayaks and canoes. 

 

 
Figure 3. Distribution of the otter’s shelters in the study area (green dots). Small pictures, in an anti-
clockwise direction, show an otter defecating inside shelter number 2, an otter feces on the rock being 
tasted by a butterfly, an inside view of shelter number 2 and an outside view of shelter number 1. 
 

Feces were collected individually, separated in plastic bags and taken to the 
lab. In the lab each sample was washed in a mesh and the contents were analyzed with 
the help of a stereomicroscope. Food items were classified in five categories: fish, 
mollusk, crustacean, bird and mammal. A table of scales, specific for the study area, 
was used to identify the fish species present in the feces. 

Food item proportion was used to measure the importance of each item in 
otter’s diet for years and months.  It was calculated for each food item using the total 
number for the food item in relation to the total of all food items. Food item represent 
each species preyed by Neotropical Otter, identified in the samples.  Therefore, food 
item is a number, for example, a total number of Cichlidae found in the samples 
during the study time. 

Unifactorial ANOVA was applied to test the null hypotheses stating that the 
main food items consumed by otters and the number of feces do not vary among years 
and months. Bartlett’s test was conducted to verify the heterogeneity of variances 
before each analysis and Tukey’s test were applied in order to detect the source of 
variations. When Tukey’s test did not detect any variations between the means, 
Newman-Keuls and Duncan tests were used.  
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After testing for normality, all quantitative data were [log10

 

(x+1)] transformed 
in order to stabilize the variances and to fit data to a normal distribution (Zar, 1999). 
All tests were performed using software Statistica© version 7.0 (Statsoft Inc., 1984-
2004). 

RESULTS 
 
A total of 2805 food items from 2305 feces were analyzed. Number of feces per year 
varied from 274 to 388 (2003=274, 2004=388, 2005=372, 2006=333, 2007=325, 
2008=317, 2009=296). A higher proportion of fish was found (81%). Second item in 
abundance was crustacean (16%), followed by bird (2%), mammal (2%) and mollusk 
(less than 1%) (Figure 4). 

 

 
Figure 4. Food item proportion (%) of the otter’s diet composition in the Peri Lagoon from 2003 to 
2009. 
 

The proportion of each food item (fish, crustacean, mollusk, bird and 
mammal) was analyzed by months for each year (Figure 5). It is quite clear that 
during the seven years, the higher proportion of the diet were fish followed by 
crustacean. 

The scale analysis from the otter feces showed a clear preference for fishes 
from the Cichlidae family with 79.6% in relation to the total fishes found in the 
analysis (Figure 6). Mugilidae (1.1%) and Erythrinidae (0.5%) were found in smaller 
proportion in the diet composition. 

Unifactorial ANOVA reveals no significant difference in the item fish in the 
diet composition among years (F=0.619; P=0.7141) (Figure 7A). However a 
difference is found among months (F=2.106; P =0.0305) for fish abundance in the 
diet (Figure 7B). No significant differences were detected for crustaceans among 
years (F=1.699; P =0.1324) and months (F=1.231; P =0.2827).  
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Figure 5. Food item proportion (%) by month and year found in the otter’s feces in the Peri Lagoon, 
from 2003 to 2009. 
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Figure 6. Fish families proportion identified on the otter’s diet at Peri Lagoon. 
 

No differences were detected for fish abundance in the diet over the years 
(ANOVA, Tukey and Newman-Keuls tests). However, when variability is analyzed 
separately for the months, April is significant different with lower fish abundance 
(14.9 ± 5.8) from all other months (ANOVA, Duncan’s test; P<0.05). 

 
Figure 7. (A) Annual and (B) monthly variability on fish and crustacean items from 
otter’s feces. Letters indicate significantly (P<0.05) different averages (ANOVA, 
Duncan’s test) 
 
The distribution of otter feces for years and months in the study area did not show any 
significant differences for number of feces between years (F=0.664, P=0.6789) 
(Figure 8A). However, differences in months were found (F=2.018, P=0.0388). 
October represents the highest average abundance of feces (July presents a large 
standard deviation) and April the lowest (Figure 8B). 
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Figure 8. (A) Annual and (B) monthly variability (average ± standard deviation) for number of feces, 
collected in Peri Lagoon. Letters indicate significantly (ANOVA, Duncan’s test, P<0.05) 
 
DISCUSSION 
 

In the study area, Lontra longicaudis shows a clear preference for fish and 
crustacean.  Similar results were found in other places of South Brazil, such as rivers 
(Quadros and Monteiro-Filho, 2001; Kasper et al., 2004; Kasper et al., 2008) and 
coastal areas (Colares and Waldemarin, 2000; Alarcon and Simões-Lopes, 2004; 
Carvalho-Junior, 2006; Quintela et al., 2008; Carvalho-Junior et al., 2010).  

A higher contribution of fish in the diet (81%) is reported for other locations in 
Southern Brazil, such as in Taquari Valley with 89% (Kasper et al., 2004), in the 
Environmental Protected Area of Anhatomirin with 87% (Alarcon and Simões-Lopes, 
2004) and in a coastal stream in Rio Grande do Sul state with 83% (Quintela et al., 
2008). Birds and mammals are also registered in these areas as preys with lowest 
contribution in the otter’s diet. On the other hand mollusks was the third most 
important item in otter’s feces collected in Conceição Lagoon (Carvalho-Junior et al., 
2010), but lowest in two other coastal areas in southern Brazil (Alarcon and Simões-
Lopes, 2004; Quintela et al., 2008), as in this study.  

The monthly variation from 2003 to 2009 presents significant differences for 
the item fish, as well as number of feces. Both differences occur in April, the lowest 
average number of fish item and number of feces.  As the main prey for otters in the 
study area is fish, it could be proportional to number of feces.  

A similar study as the one conducted here was carried out in Conceição 
Lagoon (Carvalho-Junior et al., 2010). This study did not show any significant 
differences in diet composition and feces number, yearly nor monthly. The research in 
the Conceição Lagoon was from 2004 to 2008. A total of 2516 feces were collected in 
the Conceição Lagoon for five years while 2305 feces were collected in the Peri 
Lagoon for seven years. 

An average of 1.2 item per feces is found in the study area. This could be 
related to the size of the prey.  Field observations in the study area suggest that the 
size of Cichlidae predated by the otters normally weights from 300g to 400g. It is also 
observed in the field, and in captivity, that the specie normally preys one species at 
the time.  It is rare to find two types of items in only one feces. 
 Among fish populations in Peri Lagoon, Lontra longicaudis preys mainly 
Cichlidae (79.6%). The preference for Cichlidae was also recorded by Quintela et al. 
(2008) with 72% of the fishes in the otter’s diet, and by Quadros and Monteiro-Filho 
(2001) with 27%. In Taquari Valley, Cichlidae was the second most consumed fish by 
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otters (Kasper et al., 2004), and in a marine coastal area, Cichlidae was replaced by 
Sciaenidae as the main item in the otter’s diet (Alarcon and Simões-Lopes, 2004). 
 Despite the low contribution from Erythrinidae in the total fish consumed by 
otters in Peri Lagoon, this family was an important food resource for the otters in 
Bolacha Arroio, Rio Grande do Sul State (Quintela et al., 2008), and may be one of 
the most consumed fish in the diet in Itapoá, Santa Catarina State (Quadros and 
Monteiro-Filho, 2001). Like in Peri Lagoon, Mugilidae was also registered in otter’s 
diet in coastal streams in Rio Grande do Sul State (Quintela et al., 2008). 

The occurrence of Cichlidae in the feces does not indicate any sign of 
seasonality. In Peri Lagoon, Cichlidae was the most abundant family with 51.7% of 
the total number of fish caught (Ribeiro and Marcon, 1999). According to the authors, 
Geophagus brasiliensis occur throughout the year and Tilapia rendalli was abundant 
mostly in autumn and winter months. In a recent study conducted in spring, 
Gymnogeophagus rhabdotus was also found in the lake (Zank et al., 2010). Among 
eurihalines fishes, Mugil platanus, Centropomus parallelus and Eucinostomus 
melanopterus (Ribeiro and Marcon, 1999), are common in the lake. Erythrinidae is 
seen regularly in the Cachoeira River, south of the lake, while catfishes such as the 
genus Rhamdia and Pimelodus can also be found in the channel. 

Crustaceans represent the second most important item in food item proportion. 
The presence of crustacean such as Macrobrachium spp. in the feces is normally 
mixed with fish, and in some cases might be the most important item in the diet 
(Kruuk, 2006). In Peri Lagoon, genus Macrobrachium are represented by the species 
M. olfersii and M. carcinus, and they are often in the margins of the lake, near rocks 
or macrophytes (Ribeiro and Marcon, 1999). In other freshwater environments, a 
freshwater crab such as Trichodactylus fluviatilis (Latreille, 1828) was also found in 
otter’s feces (Quadros and Monteiro-Filho, 2001), and in marine coastal areas, 
crustaceans are represented by Grapsidae, Xantidae and Portunidae crabs (Colares and 
Waldemarin, 2000; Alarcon and Simões-Lopes, 2004; Quintela et al., 2008). 

Birds represent a minor item in the otter’s diet, with 2% item proportion. The 
most common feather found is the one from Phalacrocoracidae family, Phalacrocorax 
brasilianus (Gmelin, 1789) (Neotropic Cormorant). Phalacrocorax, takes some time 
when trying to leave the water surface, which might facilitate the otter’s job (Figure 
9). Another bird found in otter feces is the Jacana jacana (Linnaeus, 1766) (Wattled 
Jacana).  Mammal hairs can also been seen in the feces (Figure 9). In some studies, 
the order Rodentia was the most representative group in the mammals prey by otters 
(Quadros and Monteiro-Filho, 2001; Alarcon and Simões-Lopes, 2004). 

The knowledge of the behavior of the preys might reveal hunting strategies 
from the predator. Why, in the study area, the Neotropical Otter preys more on 
Cichlidae fishes, compared to Mugil sp. or Centropomus undecimalis? A quick 
analysis of the ecology of these species shows that Cichlidae fishes have a limited 
capacity of motion, being mainly restricted to the margin of the lake, close to rocks 
and aquatic macrophytes. On the other hand, Mugil sp. and Centropomus undecimalis, 
less important in the otter’s diet, are cruiser species, swimming around the entire lake. 

The results indicate that Neotropical Otters in the study area are mainly 
specialist, with a clear preference on fishes, followed by crustaceans.  However, more 
studies on this matter is needed, including different areas, in order to detect possible 
differences in otter’s diet composition. 
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Figure 9. On the top left corner a typical otter feces on a rock, in front of a shelter’s entrance. 
Following in an anticlockwise direction, an otter swimming close to the margin of Peri Lagoon, fur 
found in otter feces and a Phalacrocorax brasilianus, bird occasionally preyed by otters. All pictures 
were taken in the study area 
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RÉSUMÉ 
ECOLOGIE DES Lontra longicaudis DANS LAGOA DO PERI, SUD DU 
BRÉSIL 
Ce travail porte sur la composition du régime alimentaire mensuel et annuel, et la 
variabilité, d'une population de loutres vivant au lac do Peri, sur l'île de Santa 
Catarina, au Sud du Brésil. La proportion des différents éléments de nourriture à 
travers les années et les mois révèle que les poissons et les crustacés sont les 
principaux éléments, suivis par les oiseaux et les mammifères. Les résultats ne 
révèlent pas de différence significative entre les poissons et les crustacés dans la 
composition du régime alimentaire entre les années. Cependant, il existe une 
différence entre les mois pour la proportion des poissons, et aussi le nombre de fèces. 
Le mois d'Avril est celui qui comporte la plus faible moyenne. Enfin, les Cichlidae 
sont les principales proies dans le régime alimentaire des loutres. 
 
RESUMEN 
ECOLOGÍA DE Lontra longicaudis EN LAGOA DO PERI, SUR DE BRASIL 
Este trabajo estudia la composición y variabilidad mensual y anual de la dieta de una 
población de nutria que vive en Lagoa do Peri, Isla de Santa Catarina, al sur de Brasil. 
Proporción de los ítems alimentos a través de los años y meses revela que los peces y 
crustáceos son los alimentos principales, seguidos por las aves y los mamíferos. Los 
resultados non revelan diferencias significativas en los ítems peces y crustáceos en la 
composición de la dieta entre años. La diferencia se encuentra a través meses para la 
abundancia de peces en la dieta y la cantidad de heces. Mes de abril es responsable 
por la diferencia que presenta el promedio más bajo. Cichlidae es la presa principal en 
la dieta de la nutria. 
 
 
 


