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NOTE FROM THE EDITOR

NOTE FROM THE EDITOR

Dear Friends, Colleagues and Otter Enthusiasts!

This time the good news is that I received the official information that the [UCN
OSG Bulletin will be referenced in Scopus. As a result of this I have added a short
text on ethics in science that I consider to be self evident to comply with. In addition
and in line with many other journals all incoming manuscripts will undergo a
plagiarism check using dedicated software (urkund.com). This service is sponsored
by the Centre de Recherche Public — Gabriel Lippmann for which I would like to
express my sincere thanks to my employer.

Not so long ago the “otter world” got a new PhD. Congratulations to Anna who
successfully defended her thesis entitled “Contaminants and health in the Swedish
otter (Lutra lutra)”.

We are still looking for pictures of otters for which you need to be the copyright
holder. If this is the case feel free to send them either to me or to Lesley.

Meanwhile all members have been re-invited to join the OSG. Except a few
mistakes that can always happen the process was smooth. We are now on the start of
a new period and I hope that you all look forward with great enthusiasm to the next
years and especially the next International Otter Colloquium that will take place in
Rio de Janeiro in August 2014.

My last lines are as usually used to thank Lesley for all your support, hours and
work spend for the [IUCN OSG Bulletin in several different functions. Thanks Lesley!

.
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Abstract: This work represents a comparative diet analysis of the neotropical otter
Lontra longicaudis by scat analysis (n= 8841) for four different areas, located on Santa
Catarina Island, south of Brazil. The study areas, the main ecosystems found on the
Island, are all natural reserves. The results are based on long term data sets (2003-2009)
comparing food item proportions through years, with inter-annual and monthly
variability. For all study areas, fish (71%) and crustacean (25%) are the main food types,
followed by mollusks (2%), birds (1%) and mammals (1%). In the case of main food
categories, there is no observed inter-annual or monthly variability for the food items that
compose the otter’s diet. The results show that, on the Santa Catarina Island, the
neotropical otter presents a well defined diet composition that does not change from place
to place, and has no inter-annual or monthly variability.

Keywords: Lontra longicaudis, spraint analysis, habitats.

INTRODUCTION

Lontra longicaudis is a semi-aquatic carnivorous mammal that belongs to the
Mustelidae Family and Lutrinae Subfamily (Wilson and Reeder, 2005). The species 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) (Emmons, 1997; Wilson and Reeder, 2005), and Data Deficient by the
IUCN (Wilson and Reeder, 2005). In Brazil, the Fauna Protection Law that prohibits
the commerce of products made from animals protects the otter. The species was
recently considered endangered in the Atlantic Forest, according to the last meeting of
Brazilian specialists at Iper6d, Sdo Paulo, organized by ICMBio (Chico Mendes
Institute for the Biodiversity — Federal Environmental Agency).

In Brazil, the neotropical otter is threatened due to various reasons, such as
destruction of aquatic and riparian habitat, reduction of the otters’ fishing and
relaxation areas, hunting promoted by farmers, fishermen and aquaculture, and the
presence of domestic animals such as dogs (Serfass et al., 1995; Stickney and McVey
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2002; Adamek et al., 2003; Kloskowski 2005; Boyle 2006; Park et al., 2007).
Neotropical otters are not popular with fishermen and aquacultures, for example, who
claim that otters are prejudicial; damaging nets, eating cultivated fishes, and
impacting mussel and oyster farms (Alarcon and Simdes-Lopes, 2004; Trindade,
1991).

Neotropical otter conservation along the coastal region of Santa Catarina state is
dependent upon 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 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 et al., 1995;
Boyle, 2006; Park et al., 2007).

Distribution of the neotropical otter is based on scarce and sparse data which
results in lack of information about the neotropical otter’s natural life. According to
Emmons (1997) the neotropical otter can be found in Central and South America,
from Mexico south to Uruguay and up to 3.000 m elevation. In South America the
species is registered for Argentina, Belize, Brazil, Columbia, Costa Rica, Ecuador, El
Salvador, Guatemala, Honduras, Mexico, Nicaragua, Panama, Paraguay, Peru,
Uruguay and Venezuela (Wilson and Reeder, 2005).

In Santa Catarina State, Lontra longicaudis can be found from the highlands (to
1.200 m) to the coast, forests, rivers, lakes and costal islands (Quadros and Monteiro-
Filho, 2001; Alarcon and Simdes-Lopes, 2004; Carvalho-Junior et al., 2010a,b).

A great majority of the works related to Lontra longicaudis confirm that the
otter’s diet in Brazil is formed mainly by fish and crustaceans (Uchoa et al., 2004;
Quadros and Monteiro-Filho, 2001; Quintela et al., 2008; Rheingantz et al., 2011).
Uchoa et al. (2004), in the Reserva Natural Salto Morato (Sdo Paulo) found that 72%
of the neotropical otter’s diet consists of fish, crab and shrimp. Quadros and Monteiro
Filho (2000), found that, for the Volta Velha Reserve (SC), the most consumed prey
are fish (74.26%) and crustaceans (62.87%). Also Pardini (1998), at the Betari River,
a Touristic State Park - Ribeira Valley (SP), found that fish (93%), crustaceans
(72.4%) and insects (21%) were the main items in the otter’s diet. Quintela et al.
(2008) studying a coastal stream in Rio Grande do Sul State, Brazil, define the diet of
the species as fish (82,6%), followed by crustaceans (20,6%), birds (4,5%), mammals
and snakes (3,7% each), coleoptera (1,2%), amphibians (0.8%) and gastropod
mollusks and belostomatideos (0.4% each).

Studies related to diet composition of otters in the Santa Catarina Island
(Florianopolis) were performed previously (Carvalho-Junior et al, 2010a). A previous
study conducted at Conceigdo Lagoon reveals that fish and crustacean are the main
food items, followed by mollusks, birds and mammals, showing no inter-annual or
monthly variability. Another study performed at Peri Lagoon found similar results
(Carvalho-Junior et al., 2010b).

However, a comparative work at the same time, for different areas, had not been
previously attempted. The purpose of this work is to compare the neotropical otter’s
diet composition in four different study areas of Santa Catarina Island, in the south of
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Brazil, describing possible differences through annual and inter-annual diet
composition.

The diet is perhaps the most studied aspect of the neotropical otter, due to the
facility of data collection and analysis of excrements. Nevertheless, authors seem to
disagree on the facts as to whether the species is opportunist or specialist. For
example, for Chanin (1985), otters are considered opportunistic predators due to their
plasticity when feeding in different environments. Moreover, Kruuk (1995), using
Kendall's Coefficient of Concordance, states that the river otter is one of the most
specialized animals. The results presented here could be important to help to clarify
this matter.

~ Naufragados Beach

STUDY AREA

Figure 1. Study areas located in Santa Catarina Island, South of Brazil: Conceig¢do Lagoon, Peri Lake,
Lagoinha do Leste Beach and Naufragados Beach.
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Santa Catarina Island (Figure 1) represents the largest island of the Santa
Catarina State, located parallel to the mainland and separated by a narrow channel
(Carvalho-Junior et al., 2012). It has an average length of 54 km and width average of
18 km. Bays, promontories, smaller islands and lagoons are common features in the
study area. The most important water bodies in the Santa Catarina Island are the Peri
Lake (5,1 km?) and Conceicdo Lagoon (19,71 km?). A study related to the distribution
and characteristics of environments used by the neotropical otter in the coastal region
of Santa Catarina state (Carvalho-Junior et al., 2004a) and in the south of Santa
Catarina Island (Carvalho-Junior et al., 2004b), pointed out the importance of the
indented coastline for the Lontra longicaudis.

METHODS

Between 2003 and 2009, spraints were collected monthly in four areas of Santa
Catarina Island: Lagoa do Peri, Naufragados Beach, Lagoa da Conceicao and
Lagoinha do Leste Beach (Figure 1). The study areas were covered using canoes and
kayaks. Fecal samples were collected and placed individually in small plastic bags
and stored in a refrigerator. In the lab, each sample was washed through a mesh and
the undigested remains analyzed under a stereomicroscope. Diet composition was
determined from a total of 8.841 fecal samples and expressed as percentage relative
frequency of occurrence (RF%).

The chi-squared was used (Zar, 1996) to test the variation of food items among
years and areas. When any significant differences were found, Tukey HSD for
unequal sample sizes was performed to detect which means were responsible for the
difference with a 0.05 level of probability. Raw proportion diet composition data were
arcsine square root transformed when the Tukey test was performed (Zar, 1996).
Tukey test is applied when the null hypothesis is rejected.

Due to the size of the database, the data tend to a normal distribution. Therefore,
the ANOVA is applied because it is much more robust than a nonparametric test, even
when the data do not present a classic and perfect normal distribution. In this case, a
test like ANOVA can indeed provide a reliable result, given the sample size.

Unifactorial Analysis of Variance (1-way ANOVA) was applied to test for
variation in the number of faeces found in different years and months, for each study
area and for Santa Catarina Island. Bartlett’s test was used to verify the homogeneity
of variances, while post-hoc Tukey’s tests were used to explain differences found by
ANOVA. All data were [log;o(x+1)] transformed in order to stabilize the variance and
fit the data to a normal distribution (Zar, 1996). The relationship between the number
of faeces and the number of the food item fish found in the samples was tested with
the Pearson correlation index (Zar, 1996). All tests were performed by Statistica 7.0
(Statsoft Inc. 1984-2004).

RESULTS AND DISCUSSION

From the results we can recognize different prey categories, such as fish,
crustacean, mollusk, bird and mammal. In the study period, fish (71%) and
crustaceans (25%) were the main food items of otters in all study areas and years
(Figures 2 and 3), followed by mollusks (2%), birds (1%) and mammals (1%). The
results show that neotropical otters in the study area feed mainly on fishes, followed
by crustaceans.

There is no observed inter-annual or monthly variability for the food items that
compose the otter’s diet. On the whole, in Santa Catarina Island, no difference
emerged in the %RF of the main food items among years (Tab. 1), while significant
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differences were found for fish and crustaceans among study areas (Tab. 1). However,
the preference for the main food items was always the same, being fish (first) and
crustacean (second). Proportionally, the smallest occurrence of fish in the diet was
found for Lagoa da Conceicdo, where otter predation on crustaceans was also the
highest.
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Figure 2. Comparison of diet through years (A) and between study areas for all years (B).
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Figure 3. Food item proportion for: (A) Lagoa da Concei¢do, (B) Lagoa do Peri, (C) Lagoinha do
Leste and (D) Naufragados.

This might be reflective of the fact that Lagoa da Conceicao has the influence of
the sea. Consequently, compared to Lagoa do Peri, there is a higher biodiversity in the
area and wider availability of prey (Carvalho-Junior et al., 2010a). Lagoa do Peri is a
fresh water lake, with a narrower range of potential prey (Carvalho-Junior et al.,
2010b). Therefore, important aspects to be considered are food availability and water
quality (Kruuk et al., 1991; Kruuk, 1995; Chanin, 2003). Fish species predated by the
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neotropical otter might change according to abundance, habitat and seasonality
(Kruuk, 2006), as well as ecosystem productivity.

When testing for variation among years for each study area, the proportion of
fish at Lagoinha do Leste was significantly higher (P<0,05) in 2008, while that of
crustacean was higher in 2004, when fish occurrence was the lowest (Tab. 1). In
Naufragados Beach, significant variation occurred for fish, mollusks and crustacean.

Perhaps, in the case of lack of fish, the otter could change the proportion of
crustaceans in the diet. In fact, studies at Lagoa da Conceicdo show that the
crustacean is relatively more important when compared to other areas as Lagoa do
Peri (Carvalho-Junior et al., 2006). As the diet composition is obtained from faeces,
number of faeces can also be important to the analysis (Figure 4).

Table 1. Food items proportions that compose the otter’s diet. Qui-square is applied to test the
hypothesis that the food item proportion does not vary between years and between study areas. Letters
indicate different means from Tukey Test (ns = no significant; * P<0.05; SC = Santa Catarina).

Qui-square results

Fish Mollusk Crustacean Bird Mammal
Conceigdo Lagoon 5.850™ 5.236™ 591™ 1.156™ 0.938™
Peri Lake 6.896™ 1.650™ 3.299" 3.505™ 2.889"™
Lagoinha da Leste Beach 23,426* 8.459™ 23.291* 4727 2.208™
Naufragados Beach 25.179* 20.597* 27.153% 3.648™ 2.157"%
SC Island across years 5.031™ 3.944™ 5.098™ 0.704" 0.557™
SC Island across areas 18.504* 2.299™ 20.236* 0.030™ 0.364™
Tukey test results

Fish Mollusk Crustacean
Lagoinha da Leste 08" 06™ 07 0905  ns 04" 05* 09° 06" 07" 08°
Beach 04°
Naufragados Beach 05" 06™ 09%° 08%° 03* 04 06° 07° 08" 09° 03" 07 03** 04°* 08>

04" 07° 05 09" 05°¢ 06°
SC Island across areas  Peri Lake”; ns Concei¢do Lagoon®;

Naufragados Beach®;
Lagoinha do Leste
Beach?; Concei¢do
Lagoonb

Lagoinha do Leste
Beach®; Peri Lake™;
Naufragados Beach®

According to the ANOVA, the number of faeces are different between years for
Lagoa da Conceigdo (F=14.229; P<0.001), Lagoinha do Leste Beach (F=6.845;
P<0.001) and Naufragados Beach (F=2.319; P=0.0413) (Figure 4). At Lagoa do Peri,
the number of faeces did not show any difference between years (F=0.664; P=0.6789)
(Fig. 4B). At Lagoa da Conceigdo a smaller amount of faeces is found in 2004 (Figure
4A) while in Lagoinha do Leste, 2009 presented the lowest amount (Figure 4C). For
Naufragados Beach, 2005 was the peak (P<0.05) of number of faeces with 2007
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registering the minimum (Figure 4D). Differences between years for number of faeces
might be suggesting that the number of otters varies with time at Lagoa da Conceigao,
Lagoinha do Leste and Naufragados Beach.

Lagoa da Conceicao represents the largest water body ecosystem in the island.
Its contact to the ocean is reflected in the seasonal and interannual variation of fish
and crustacean stock (Ribeiro et al., 1997a; Ribeiro et al., 1997b). This could affect
the distribution of otters through months and years. On the other hand, Lagoinha do
Leste and Naufragados beach are the smallest water bodies. Their water levels are
highly influenced by precipitation, opening or closing the access channels to the
ocean. Therefore, biomass of preys can be highly affected by this dynamic,
influencing also on the neotropical otter presence. These last two areas might be more
important as a support to the otter’s movement from one region to another.
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Figure 4. Distribution of number of faeces (mean+sd) through years (2003 to 2009) in the different
study areas: (A) Lagoa da Concei¢do, (B) Lagoa do Peri, (C) Lagoinha do Leste Beach and (D)
Naufragados Beach. Letters indicate different means according to Tukey test (A and D) and Duncan
test (C).

On the other hand, Lagoa do Peri is a fresh water lagoon, connected to the ocean
through a channel but not influenced by sea water. The lagoon is 3 meters above sea
level and the channel is 4,5 km long, running parallel to the coastline. The fish
population at this ecosystem is more stable and homogenous, composed mainly by
Cichlidaes, when compared to Lagoa da Conceicao. In fact, 90% of the fish consumed
by neotropical otters in the area are Cichlidaes (Carvalho-Junior et al, 2010a). The
only crustacean in the lagoon is the fresh-water-lobster (Macrobrachium sp.).

For Santa Catarina Island, 1-way ANOVA resulted in differences between years
for number of faeces (F=2.172; p=0.0457) and between areas (F=13.942; P<0.001).
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2005 is the year with the highest number of faeces collected (P<0.05) (Figure 5A), as
well as for Lagoa de Peri (Figure 5B).
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Figure 5. Distribution of number of faeces (mean+sd) through (A) years 2003 (only for Lagoa do Peri
and Naufragados beach) to 2009, and (B) in the different study areas.
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Figure 6. Number of faeces (mean+sd) distribution through months in the different study areas: (A)
Lagoa da Conceicdo, (B) Lagoa do Peri, (C) Lagoinha do Leste beach and (D) Naufragados beach.
Letters (a, b, ¢) indicate different means according to Duncan test.

When monthly distribution of number of faeces was analyzed in each study
area, no significant (P>0.05) differences were found for Lagoa da Conceicdo
(F=0.551; P=0.859), Lagoinha do Leste Beach (F=0.504; P=0.893) and Naufragados
Beach (F=0.262; P=0.991) (Figure 6). In Lagoa do Peri number of faeces is larger
(F=2.018; P=0.039) in October and smaller in April (Figure 6B). On the other hand,
when grouping the data and considering Santa Catarina Island, number of faeces does
not change between months (F=1.232; P=0.265).
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Lagoa do Peri is a fresh water lake, near the ocean, well protected, surrounded
by Atlantic Forest and with 8 shelters available (Carvalho-Junior, 2007). The larger
number of faeces could be an indication of habitat preference by the Lontra
longicaudis. This area might represent a hot spot, important for the survival of the
neotropical otter population in the Santa Catarina Island. On the other hand, the stable
number of spraints along the year through the study areas suggests that the population
is well distributed or mixed.

Establishing a relation between number of spraints and otters population size is
a difficult task (Kruuk, 2006). Spraints can be washed by rain or tide, otters might
defecate on land more times than in the water during winter, or defecate in areas of
difficult access. However, if there are spraints it means there are otters. On the other
hand, the absence of spraints does not really mean that there are no otters in the area.
In the present case the survey was performed for a long period of time (8 years). As a
consequence, the discrepancy between averages tends to be lower.

The results give a good idea of the neotropical otter’s diet on the Santa Catarina
Island and can contribute to the discussion of the neotropical otter being specialist or
opportunist. It also raises questions about the connection between ecosystems and
how the neotropical otter population is geographically organized. The conservation of
the species depends on the knowledge we have about it. Diet composition can help us
to find out how sensitive and what is the adaptive capacity of the neotropical otter to
environmental changes due to habitat loss, over exploitation, invasive species and
climate change.
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RESUME

ANALYSE COMPARATIVE DU REGIME ALIMENTAIRE DE LA LOUTRE
A LONGUE QUEUE SUR L'ILE SANTA CATARINA, BRESIL

Ce travail présente I'étude comparative du régime alimentaire de la Loutre a Longue
Queue Lontra longicaudis grace a 'analyse de ses excréments (n = 8841) dans quatre
zones géographiques différentes sur 1'lle de Santa Catarina, au sud du Brésil. Les
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zones d'étude, reflets des écosystémes présents sur l'ile, sont toutes des réserves
naturelles. Les résultats sont basés sur des prélévements collectés sur le long terme
(2003-2009), comparant les proportions de chaque reste sur plusieurs années et
précisant la variabilité inter-annuelle et mensuelle. Pour toutes les zones, les poissons
(71%) et les crustacés (25%) sont les principales proies, suivis par les mollusques
(2%), les oiseaux (1%) et les mammiferes (1%). Pour les principales catégories de
proies, il n'y a pas de variabilité inter-annuelle ou mensuelle observée. Les résultats
montrent que, sur 1'lle de Santa Catarina, la Loutre géante présente une composition
alimentaire bien définie qui ne change pas de place en place, et n'a pas de variabilité
inter-annuelle ou mensuelle.

RESUMEN

UNA COMPARATIVA DEL ANALISIS DE LA DIETA DE LA NUTRIA
NEOTROPICAL EN LA ISLA DE SANTA CATARINA, BRASIL
Este trabajo representa una comparativa del analisis de la dieta de la nutria neotropical
Lontra longicaudis mediante el andlisis de excrementos (n=8841) en cuatro areas
diferentes localizadas en la isla de Santa Catarina, en el sur de Brasil. Las arecas de
estudio, los principales ecosistemas encontrados en la isla, son todos reservas
naturales. Los resultados estdn basados en datos a largo plazo (2003-2009)
comparando las proporciones de productos alimenticios a través de los afos, con una
variabilidad interanual y mensual. Para todas las areas de estudio, pescado (71%) y
crustaceos (25%) son los principales tipos de comida, seguido de moluscos (2%),
pajaros (1%) y mamiferos. En el caso de las principales categorias de comida, no se
ha observado variacion interanual o mensual de los productos alimenticios que
componen la dieta de la nutria. Los resultados muestran que en la isla de Santa
Catarina, la nutria neotropical presenta una dieta bien definida que no cambia de un
lugar a otro y que no tiene variabilidad interanual o mensual.

RESUMO

ANALISE COMPARATIVA DA DIETA DA LONTRA NEOTROPICAL NA
ILHA DE SANTA CATARINA, BRASIL

Este trabalho representa uma andlise comparativa da dieta de lontra neotropical
(Lontra longicaudis) por andlise de excremento (n= 8841) para quatro diferentes
areas, localizadas na Ilha de Santa Catarina, sul do Brasil. As areas de estudo, os
principais ecossistemas encontrados na Ilha, sdo todas reservas naturais. Os resultados
sdo baseados em bancos de dados de longo termo (2003-2009) comparando
proporgdes dos itens alimentares através dos anos, com variabilidade inter-anual e
mensal. Para todas as areas de estudo, peixes (71%) e crustaceos (25%) representam
os principais itens alimentares, seguidos por moluscos (2%), aves (1%) e mamiferos
(1%). No caso das principais categorias alimentares, ndo ¢ observado variabilidade
inter-anual ou mensal para os itens alimentares que compoem a dieta da lontra. Os
resultados mostram que, na Ilha de Santa Catarina, a lontra neotropical apresenta uma
dieta bem definida, que ndo muda de local para local, e ndo varia ao longo dos meses
€ entre oS anos.
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Abstract: The Eurasian otter (Lutra Ilutra) is widely distributed in Slovakia. The
population of this species markedly decreased during the 20™ century. In the last two
decades an increase and a colonizing tendency of the population species range have
been registered. A similar trend took place in the Hron River catchment. The modified
standard [UCN/OSG method for monitoring of the Eurasian Otter population was used
in three field censuses of the otter distribution in the Hron River catchment. Results
were obtained at two resolutions, an approximately 10x12 km grid from the "Databank
of Slovak Fauna (DSF)", corresponding to 48 quadrates and higher resolution resulting
from the subdivision of the first grid corresponding to 152 quadrants of approximately
2.5x3km). During the first survey (in winter of 1995/1996) 35 quadrates (72.9 %) and
73 quadrants (48.0 %) were positive. During the second survey (in summer and autumn
of 2010) 45 quadrates (93.7 %), or 116 quadrantes (76.3%) were found positive. During
the third mapping (in winter of 2011/2012) 45 quadrates and 120 (78.9%) quadrates
were positive. Results of two recent regional surveys (2010, 2011/2012) documented an
increase in percentage of positive sites for otter and an increase in the range occupied by
otters in the Hron River catchment when compared to that in 1995/1996. The increase
was most pronounced in the central part of the catchment and probably related with
improvement of the surface water quality in 1980s and 1990s.

Key words: mapping, distribution, quadrates, Databank of Slovak Fauna, Lutra lutra

INTRODUCTION

The Eurasian Otter, Lutra lutra (Linnaeus, 1758), is a native (original) fully
protected and controversial mammal species in Slovakia. Historically, the otter was
common throughout the country with the exception of the uppermost parts of high
mountains (e.g. Hell and Cimbal, 1978). The otter population markedly decreased
during the 19™ and 20™ centuries due to man-made changes, such as decrease of
available sites (destruction, degradation and habitat fragmentation , habitat change
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and loss) - caused by river regulation and watershed changes, water pollution and
illegal hunting and killing. In the second half of the 20th century, the decline of otters
accelerated (Urban and Kadlecik, 2001; Urban et al., 2010a). The Slovak otter
population (similarly to the Czech one) showed significant heterozygosity excess
(assuming an infinite allele model) indicating recent population bottlenecks. A very
recent population decline was also suggested by coalescent analysis, inferring a drop
to ca. 25% of the past effective population size in both the Slovak and Czech
populations (Hajkova et al., 2007). In the last two decades an increase and a
colonizing tendency of the population species range have been registered. The otter
was distributed over the most of the Slovak territory, except the upper parts of high
mountains (the highest altitudes of its occurrence in Slovakia were recorded in Nizke
Tatry Mts., Zapadné Tatry Mts., Vysoké Tatry Mts. and Belianske Tatry Mts. - otter
crossing over a mountain saddle at an altitude of 1600 - 1800 m a.s.l.) and some
lowland areas in south-western and south-eastern Slovakia (e.g. Urban, 2010; Urban
et al., 2010a, 2012; Figure 1).
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Figure 1. Recent Eurasian Otter distribution in Slovakia (Urban et al., 2012). Legend: big black circles
- permanent occurrence since 1965; big empty circles - permanent occurrence till 1964; big black and
empty circles - permanent occurrence till 1964 and since 1965, as well; small big circles - temporary
occurrence.

A similar trend in otter population (decreasing and then increasing) took place
in the Hron River catchment. Aquatic fauna of this river was strongly influenced by
human activities between 1970-1985 (Sedlar et al., 1983a,b,c; Bitusik, 1997), though
recently the anthropogenic impact has been decreasing (e.g. BituSik et al., 2006;
Bulankova and Némethova, 2007).

The first information on otter occurrence, otter hunting and fur processing in the
middle part of the Hron River near Banska Bystrica was published by Matej Bel (Bel,
1736). In the middle of the 19" century, Kornhuber (1857) mentioned the occurrence
of the otter in rivers and reservoirs, especially in the mountain forests of the
HronRiver valley. In the vicinity of Banska Stiavnica (Hodrusska nadrZ - reservoir)
the species was observed at the end of 19" century by Petricsko (1892). According to
historic hunting records, otters were still present (was hunted) throughout the Hron
River catchment in the End of the 19" and in the early 20" century (Jamnicky, 1995).
In the beginning of the 20™ century, Jirsik(1926) characterized the otter as a species
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occurring from lowlands up to 900-1000 m a.s.l. The otter occurrence nearthe waters
of Zvolen district (in the middle part of the river) is reported by Ferianc (1949).

Most of the data on the otter distribution in Slovakia, including the Hron River
catchment, from the beginning of the second half of 20" century are mainly obtained
from national questionnaires (e.g. Podhradsky, 1964; Hell and Cimbal, 1978; Hell,
1980). Their results are, however, influenced by a relatively high systematic and
coincidental error, due to a small sample of respondents and their experience in
identification signs of otter presence (Urban et al., 2010a, 2011). In the 1960ies there
was an accomplished inquiry on otters in the pages of the hunters magazine
Pol'ovnictvo a rybarstvo (Hunting and Fishing), the results of which were summarized
by Podhradsky (1964). These results were also used in the monograph of mammals of
Slovakia (Feriancovd-Masarova and Handk, 1965). Otter occurred at the upper Hron
River, between Zavadka nad Hronom and Slovenska Cupca and along its left tributary
Slatina River (Figure 2). According to Chudik (1969), the otter occurred permanently
between Telgért and Bujakovo, near Brezno (at the upper river too).

Figure 2. Eurasian otter distribution in Slovakia in 1965 (Feriancova-Masarova and Handk, 1965).
Legend: black dots - occurrence of the otter, circles - otter occurrence in the Hron River catchment.

The first nationwide investigation on the distribution of the otter in Slovakia
was carried out in the 1970s by asking hunters for the number of otters living in their
shooting-grounds (Hell and Cimbal, 1978). The evidence from these questionnaires
indicated that the number of otters in the Hron river catchment was estimated to be 70
individuals on 485 km of watercourses and 50 ha of reservoirs and ponds (1 otter per
6.9 km?).

In 1989, within the long-term programme of the otter research and
conservation, called the “Action Otter”, a systematic study of the otter started (e. g.
Kadlecik, 1990a,b, 1992; Kadlec¢ik and Urban, 1997). Within this programme, regular
otter survey and monitoring was carried out in the upper Hron river catchment (in the
Polana region, Low Tatras and Muranska planina plateau). Results from these
activities showed that the otter occurred from meanders near Telgart to Slovenska
Lupca, above Banska Bystrica (in upper Hron), including most of the tributaries, as
well as all major streams in the Polana Protected Landscape Area (PLA) (e.g.
Kadle¢ik and Urban, 1997; Urban and Topercer, 1999). The upper Hron River
between Telgart and Bujakovo, near Brezno, was identified as one of the most
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important areas of the otter distribution in Slovakia (Kadle¢ik and Urban, 1997).
However, the species was not found in the middle and lower parts of the Hron
between Ziar nad Hronom and Bifia (ca 110 - 130 km along the main stream) and in
its tributaries during 1990-1997 period. The otter permanently occurred at a West-side
tributary, Parizsky potok brook, with marshes and ponds and adjacent section from
the Hron River, after its confluence with the Danube River, near Kamenica nad
Hronom village (Kadlecik, 1998) (Figure 3).
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Figure 3. Eurasian otter distribution in the lower parts of the Hron River catchment in 1990s (Kadlecik
and Urban, 1997). Legend: black circles — occurrence of the otter; green lines — lower part of the Hron
River catchment.

Although a number of studies on the distribution and ecology of the otter have
been carried out concerning the Hron River catchment (e.g. Urban, 1999; Urban and
Topercer, 1999; Ramaj, 2008; Urban et al.,, 2011) none conducted a mapping of
changes in otter distribution in the entire area.

The aim of this study was to summarize and compare the results from three otter
surveys in the whole Hron River catchment.

METHODS
Study area

The Hron River is one of the main rivers on the West Carpathians. It is the
second longest (length 297.4 km; catchment area- 5464.54 km®), and one of the most
important left side tributaries, of the Danube River in Slovakia with an average flow
rate of 56 m’.s” near its confluence with the Danube (Figure 4). The source of the
river is situated between the Nizke Tatry and Slovensky Raj Mountains at 934 m a.s.l.
(Figure 5) and reaches the Danube River near the village of Kamenica nad Hronom
(at 103 m a.s.l) (Figure 6). The upper and middle parts of the river lie in the
submontane and colline belts of the Carpathian phytogeographical region. The lower
part is situated in the planare belt of the Pannonian phytogeographical region but a

major part of the river is regulated and affected by strong human activities (e.g. Urban
etal., 2010b).
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In the upper part of the river, heavy industry is absent and this habitat was
included in the European network of Special Areas of Conservation - Natura 2000.
The Hron river is contaminated by multiple sources of geogenic and anthropogenic
origin since wood, petrochemical and mining industries are located in various sites
through the catchment (Hiller et al., 2010). More serious pollution begins in Brezno
and comes from urban settlements, such as Brezno, Podbrezova, Dubova and
Slovenska LCupca. In the middle stretch there are not only urban agglomerations (e.g.
Banska Bystrica, Zvolen), but also an industrial one (aluminium factory in Ziar nad
Hronom). In the downstream stretch, the biota in the river is negatively influenced by
a water power station, urban wastewaters and significant eutrophication due to
agriculture (e.g. Bulankova and Némethové, 2007; Urban et al., 2010b).

HU

Figure 4. The Hron River catchment.
[Available at:

http://upload.wikimedia.org/wikipedia/commons/8/81/Hron_River_-
_location_and watershed map.s:

e it :

igure 5. The source of the Hron River above the Telgért village © Peter Urban.
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Figure 6. The estuary of the Hron River in to the Danube River near Kamenica nad Hronom © Peter
Urban.

Field sampling

The modified standard [UCN/OSG method for monitoring of the Eurasian otter
was used for three field censuses in the Hron River catchment. This involved
searching for signs of presence of this species, such as footprints, anal gland
secretions and spraints in a network of UTM grid quadrates (e.g. Reuther et al., 2000).
During each census, 600 m long sections in 48 quadrates of the "Databank of Slovak
Fauna (DSF)"(approx. 10x12 km) were checked for otter presence. These quadrants
were subdivided into a higher resolution grid of 152 smaller quadrants (approx.
2.5%x3km).)

The first survey was held in winter of 1995/1996. The second survey was
carried out in summer and autumn of 2010 (during the third one-off otter mapping on
the whole Slovak territory, e.g. Urban 2010, Urban et al., 2010a) and the third survey
was performed in winter of 2011/2012. Spraints were rated in three categories - fresh
(max. up to 5 days); medium (dry but yet intact, ca 6-14 days) and old (dry, several
weeks old, compact or broken into components) (Bas et al., 1984, modified by Urban
and Topercer, 2001). During each survey every spraint discovered was removed.

RESULTS AND DISCUSSION

During the first survey 35 quadrants (72.9 %) and 73 quadrants (48.0 %) were
positive for otter presence (Figure 7 and 8). During the second survey 45 quadrates
(93.7 %) and116 quadrants (76.3%) (Figure 9 and 10). Similar to the previous
mappings, the third mapping (in winter of 2011/2012) resulted in 45 positive
quadrants (93.7 %) and 120 (78.9%) positive quadrants (Figure 11 and 12).

Results from the two regional surveys (2010, 2011/2012) documented an
increase in percentage of positive quadrates and in range occupied by otters in the
Hron River catchment compared to that in 1995/1996. The increase most pronounced
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in the central part of the catchment. Otters presently occur throughout the Hron River
basin.

[ Negative quadrates
| Positive quadrates

e 0 10 20 40 60
Km

Figure 7. Overview results of the first otter mapping in the Hron River catchment (in winter
1995/1996) in the DSF quadrates. Author of the map © Cubomir Repisky.

Podklady ® ESRI, SAZP, vyhotovil Lubomir Repisky, 2013

-84 -



IUCN Otter Spec. Group Bull. 30(2) 2013

> B,
IRENCIANSKy _ -~
KRKG 20
i A

ndn

o B oA
TRENCIANSKY
Kk‘l 2 '.'om n H

e

.

3,

L
Nu729m

=
i PP
I > oo -
Salganan T B2m o 4N
- el N AW
. \
\ .
NOGRAD T '
£ IK.
-
= S4m \.\
804" Sy
Percel I" \."T Eger 41
el / J 4
> e " \
370
3iem Gyongyos 53 m

10 20 40 60
[ m— ssss—

[ Negative quadrantes
~ Positive quadrantes

Podklady © ESRI, SAZP, vyhotovil Lubomir Repisky, 2013

Figure 8. Detailed results of the first otter mapping in the Hron River catchment (in winter 1995/1996)
in the DSF quadrates. Author of the map © Cubomir Repisky.
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[ Negative quadrates
| Positive quadrates
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Figure 9. Overview results of the second otter mapping in the Hron River catchment (in summer and
autumn of 2010) in the DSF quadrates. Author of the map © Cubomir Repisky.

Podklady © ESRI, SAZP, vyhotovil Lubomir Repisky, 2013
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Figure 10. Detailed results of the second otter mapping in the Hron River catchment (in summer and
autumn of 2010) in the DSF quadrates. Author of the map © Cubomir Repisky.

Podklady © ESRI, SAZP, vyhotovil Lubomir Repisky, 2013
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[ Negative quadrates
| Positive quadrates

Podklady © ESRI, SAZP, vyhotovil Lubomir Repisky, 2013

Figure 11. Overview results of the third otter mapping in the Hron River catchment (in winter of
2011/2012) in the DSF quadrates. Author of the map © Cubomir Repisky.
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Figure 12. Detailed results of the third otter mapping in the Hron River catchment (in winter of

2011/2012) in the DSF quadrates. Author of the map © Cubomir Repisky.

Water pollution had probably a major impact on the otter distribution and
abundance in the Hron River catchment. Water quality in this river basin is largely
influenced by the settlement of peoples and his lifestyle, especially by use of
landscape for agricultural purposes and production of waste water in the settlements
and industrial effluents and higher consumption of water resources. The Hron River
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was enormous permanently polluted (especially by industrial effluents) during the
1960s and 70s of the 20-th centuries. Pollution completely excludes fish life in the
middle part of the river (Pekarova and Szolgay, 2005). The rapid increase of pollution
in the1970s (e.g. the period 1972-1976 was consider as the upper limit of the stream
pollution at sampling site Salkovéa, near Banska Bystrica) is followed by gradual
improvement of the surface water quality in next period (Sedlar et al., 1983a,b,c;
Pekarova et al., 2004). The Hron River catchment is one of the most used areas in
Slovakia from the view point of water-management balance. In the second half of
seventies a rapid development of industrialization and economic and urban activities
affected the area of water consumption. This had negative effect on the total decrease
of water bearing capacity in the entire length of the river, besides other natural
impacts. The timing of permanently pollutions and water consumption correlates with
the period when the otter population in Slovakia decline and indicated recent
population bottleneck (Héjkova, 2007; Hajkova et al., 2007). The situation in the
overall pollution of the Hron River in the 1980s and 1990s of the 20" century was
gradually improved. Reducing the quantities of pollutants from agriculture and
industry, and building of a wastewater treatment plants has improved the situation, so
that through intensive restocking returned fish life in the middle Hron until Ziar nad
Hronom (Pekarova and Szolgay, 2005). Fish populations have been re-established by
programs of intensive stocking in the Hron River basin, principally from Podbrezova
to Ziar nad Hronom (Muzik, 2013).

A similar situation was also recorded for aquatic invertebrates (e.g. Bitusik et al.
2006; Krno, 2007; I11ésova et al., 2008). Compared chironomid assemblages with data
from 1980s when the zonation pattern was largely influenced by pollution stress
(Bitusik, 1997), the present data support the longitudinal interpretation scheme of the
river (Bitusik et al., 2006).

The upper stretch of the Hron River to Slovenskad Cupca achieves recent high or
good ecological status. The middle and lower stretches of the Hron River achieve
moderate ecological status as well as poor chemical status (Anonymous, 2009). In
spite of the relatively high human impact in lowland part of the Hron River, habitat
diversity in whole river course is still very high (Bulankova, 2006). The main
pollutants in the chemical status category are phthalates - the most commonly used
plasticizers and lead (Pb). The majority of water bodies in the river basin (73.0 %)
achieve good or high ecological status, only 27.0 % of the water bodies in the river
basin are failing to achieve good status (Anonymous, 2009).

In general, otter abundance and densities are higher, while their homerange
sizes are inversely related to the river width (Sidorovich et al., 1996; O Néill et al.,
2009; Romanowski et al., 2013), which is mainly a consequence of the higher fish
productivity in larger rivers. In very small watercourses, otters are usually only
occasional visitors (Romanowski et al., 2013).

A new survey conducted in the Hron River catchment, in 2008-2010, revealed
that seasonal distribution of spraint numbers was bimodal, showing a maximum in
autumn and spring and the minimum in the summer. Of the 180 habitat variables
sampled at 137 sites, multiple logistic regression indicated positive relationships
between spraint numbers and otter distribution with the percentage of stones suitable
for sprainting in the channel, distance to the nearest human settlement, and negative
relationships to the average depth and width of the channel, percentage of trees in the
riparian vegetation and intensity of human intrusions. The strength and significance of
all relationships varied seasonally, most markedly with stream the velocity and the
percentage of trees in the riparian vegetation (Urban et al., in prep.). Riparian
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vegetation and habitat quality is one of the most important drivers of the large-scale
recovery of the otter for several reasons: it provides resting and breeding dens,
provides cover during movements, enhances filtering of pollutants, and promotes fish
productivity (e. g. Jenkins and Burrows, 1980; Green et al., 1984; Elmeros et al.,
2006; Clavero et al., 2010; Romanowski et al., 2013).

The main food source for otters is fish, which differ in composition between the
upper and the lower section of the river, yet species richness is similar (e. g. Kruuk et
al., 1993; Jendrzejewska et al., 2001; Lanszki and Sallai, 2006; Loy et al., 2009;
Urban et al., 2010b).

The major constraint on otter populations in West Sussex was food availability
with fish and amphibians forming the major part of their diet (e.g. Kruuk et al., 1988;
Jacobsen and Hansen, 1996; Chanin, 2003). Fish and eel movements along the river
were hindered by barriers such as weirs (King, 2011). Until the turn of the century, on
the main flow of the Hron River there were already a small number of barriers, such
as weirs (e.g. Lopej, Zvolen) and dams (the Velké Kozmalovce reservoir with an area
of 0.62 km” and a total water volume of 2.7x10° m®) (Figure 13). In the last 20 years
about 10 new small hydropower plants have been built (Figure 14). In the Hron River
were 22 transverse structures without fishpass in operation in 2009 and the
construction of 30 new small hydropower plants on the Hron River is being
considered.

Figure 13. Vel'ké Kozmalovce water reservoirs © Peter Urban

The Environmental Impact Assessment (EIA) in the Slovak Republic is carried
out since 1994, when the Act No. 127/1994 Coll on EIA came into effect. In 2006 it
was replaced with the Act No. 24/2006 Coll on EIA. The Eurasian Otter is listed in
Annex II and IV of the Habitats Directive 92/43/EEC that involves obligations to
developers within the EU. According to the Habitats Directive the otter population
and its habitats, including corridors connecting local populations, must be considered
in the EIA throughout the EU territory and not only in the Special Areas of
Conservation (SACs). In most EIA projects there were no proposed mitigation or
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compensation measures designed particularly for otters, and there were no studies
dealing with otters. In the future it will be needed to make the EIA process in
Slovakia more appropriate, inter alia, with regard to otters and other animal species
(Urban et al., 2010a).

/ 2 Flad
Y/ -
Figure 14. Hronska Dubrava small hydroelectric power plant was built in 2011 © Peter Urban

Recent studies indicate that the recovery of the otter is accompanied by a
change in habitat selection (e.g. Romanowski, 2006; Clavero et al., 2010). Habitat
features that limit the species expansion are, amoung others, the presence of large
towns or hydroelectric dams, and important reduction of the river flow, (e. g. Ruiz-
Olmo et al., 1991; Saavedra 2002). In the middle flow of the Hron River is the
conurbation Banska Bystrica (ca. 80.000 people) - Zvolen (ca. 70.000 people). In both
cities, the river was regulated, but the otter occurs throughout the year.

In general, otter were seen to re-colonize habitats with low quality too, such as
regulated river sections, river sections in agricultural landscape with large blocksof
fields, or in industrialized areas (e. g. Green and Green, 1997; Romanowski, 2006,
Romanowski et al, 2013). In the Hron River catchment area 137 localities were
checked (Figurel5)., These, fell into 17 different CORINE land cover classes out of
the 31 landclasses which were identified for the entire territory of Slovakia (Feranec
and Otahel, 2001). The most representative types were the Discontinuous urban
fabric (25 localities, 18.3%), Broad-leaved forests (16 localities, 11.7%) and
Coniferous forests (11 localities, 8.0%) (Urban et al., in prep.). Similar results were
obtained from Scotland, where an increasing otter population recolonized a relatively
polluted and industrialized area (Green and Green, 1997) and in Poland where otters
were often detected in low-quality habitats (e. g., regulated river sections)
(Romanowski et al.,, 2013). Wide distribution of otter signs in various types of
riparian habitats, including those strongly transformed by human activity, may be an
indicator of a thriving and numerous population (Baltriinaité et al., 2009).

-9 -



IUCN Otter Spec. Group Bull. 30(2) 2013

The negative side-effect of the otter expansion is the increase of fish-stock
damages in the Hron River and its tributaries as well as in small fish ponds located in
the catchment. As a consequence, fishpond owners are increasingly seeking damage
compensation or permits for shooting otters (similar to the cormorant, Phalacrocorax
carbo). Information about the impact of otters on fish assemblages and stocks is
therefore of considerable interest especially to ichthyologists and nature
conservationists.
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Figure 15. Overview of checked localities in the Hron river catchment. Author of the map © Michal
Klauco

Problems, which are connected to the occurrence of the otter and fishery, are
becoming increasingly important (Kucerova et al., 1996). One of the reasons, why this
is so, is the increasing density of otter populations and recolonisation of the habitats,
mainly in areas with ponds (e.g. Kemenes and Nechay, 1990; Kemenes, 1991;
Bodner, 1995a) and along rivers, which are used by fishing organisations (e. g. Carss
et al., 1990; O’Neill, 1998; Ludwig et al., 2002; Polednik et al., 2004 ). The recent
increase in otter numbers has resulted in a typical human-wildlife conflict due to
significant damages by otter spredating on commercial fishstocks, particularly at
farmed fishponds (e.g. Kloskowski, 2005; Kranz et al., 1999; Mysiak et al., 2004).
Eurasian otter and managed fisheries in Central Europe, mostly carp (Cyprinus
carpio) production, is another example of a widely studied conflict, focusing on otter
diet (e.g. Bodner, 1995a,b; Kuclerovd 1996, 1998; Gossow and Kranz, 1998;
Kloskowski, 1999, 2000a,b, 2005; Adamek et al., 2003; Lanszki and Molnar, 2003;
Lanszki et al., 2001; Jacobsen, 2005; Polednik, 2005; Baltriinaité, 2009; Kloskowski
2011), biological indicators of stress (e.g. Polednik et al., 2008), damage assessment
(e.g. Skaren, 1990; Bodner, 1995b, 1998; Gossow and Kranz, 1998; Kloskowski,
2005; Polednik, 2005), damage prevention (e.g. Bodner, 1995b; Gossow and Kranz,
1998; Leblanc, 2003; Kloskowski 2011; Klenke et al., 2013; Polednikova et al., 2013)
and compensation schemes (e.g. Gossow and Kranz, 1998; Freitas et al., 2007;
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Schwerdtner and Gruber, 2007; Kloskowski 2011; Vaclavikova et al.,, 2011;
Polednikova et al., 2013; Santos-Reis et al., 2013; Klenke et al., 2013). This type of
biological and socio-economic information is critical for rescue management, conflict
resolution and species conservation (Sales-Luis et al., 2009). Damage compensation
schemes are widely used to mitigate human—wildlife conflicts. Despite the growing
relevance of such conflicts, a theoretical framework to analyze the cost-effectiveness
of damage compensation schemes is still missing (e.g. Schwerdtner and Gruber,
2007).

Compensation of damages caused by otters in the Slovak Republic is legally
established in the Act No. 543/2002 on Nature and Landscape Protection and in the
Decree No. 24/2003 to this act. According to this Act the state is responsible for
damages caused by otters on the fish raised for commercial purposes in fishponds or
in aquaculture facilities. It is possible to provide compensation if the otter probably
occurs at the time and place of the recorded damages. Funding for compensations is
provided by the Ministry of Environment of the Slovak Republic from the state
budget through the Regional Offices of Environment. According to the Act no.
543/2002 on nature and landscape protection it is not possible to enforce the
compensation of damages in open waters. However there is increasing pressure from
the Slovak Anglers Association (Slovensky rybarsky zviz) to deal with the problem
of fishery in mountain and submountain rivers and streams (trout waters) with otters.

Fishermen also claim that the reintroduction of otters by nature conservation
(state organisations and NGO-s too) helps its spread in the Hron River.
Reintroductions of extinct or endangered and nearly extinct species are becoming
nowadays a more accepted tool for the restoration of biodiversity (Seddon, 2010).
Reintroduction of otters supports otter conservation as confirmed by the results of
discussions and controversies some time ago (e.g. De Jongh, 1998; Reuther, 1998).
The reintroduction through translocation of wild animals has been chosen because it is
desirable (IUCN, 1998). In Europe, reintroduction programs of the Eurasian otter
started in the 1980s in England (lowland English rivers: Jefferies et al., 1986, 2000;
Wayre, 1989, 1992; Jessop and Cheyne, 1992; Strachan and Jefferies, 1996; Copp and
Roche, 2003; White et al., 2003) and Sweden (Sj6asen and Sandegren, 1992; Sjoésen,
1996, 1997), where newly established populations seemed to be spreading. More
recently, the otter has been successfully reintroduced in some countries. We have
examples of this in the Czech Republic (Jeseniky Mts.: Hlavac et al. 1998; Toman et
al., 2003; Polednikov4 et al., 2010), France (Rosoux et al., 1996; Fidenci, 2010), Italy
(Ticino River: Prigioni, 1995; Prigioni et al., 2009), the Netherlands (Lammertsma et
al., 2006; Koelewijn et al., 2010; Seignobosc et al., 2011) and north-eastern Spain
(Girona’s province: Saavedra and Sargatal, 1998; Mateo et al., 1999; Fernandez-
Moréan et al. 2002; Saavedra, 2002; Ferrando et al., 2008). In West European
countries, reintroduction programs in the areas where otters have been extinct are
developed after restoration of natural otter habitats and improving water quality
(Koelewijn et al., 2010; Romanowski et al., 2013).

In the Czech Republic the otter was reintroduced in the Jeseniky Mountains in
1994-2003. The aim was to connect the south-Bohemian population with the strong
Slovak or “east-European” population and thus prevent possible decrease in genetic
variability in the future (Hlavac, 1995; Hlavac et al., 1998). After the introduction of
legislative protection, several management actions and general improvement of
riverine habitats, the otter population has recovered and the species currently occupies
most of its historical range (Polednik et al., 2007).
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In Slovakia, reintroduction of otters has not yet been carried out, because it was
not necessary and otters naturally colonized not only Hron River, but also other rivers,
especially their middle sections. However, otter shave been released into the wild
after successful rehabilitation in a few cases (e.g. in Vah and Orava rivers - in
northern Slovakia).

The negative attitude towards otters persists and their illegal killing remains a
common practice in Slovakia. Despite the general prohibition of hunting protected
animals in Slovakia the cases of shooting, striking death or catching otters in traps or
fyke nets are also common and an indication of insufficient public awareness (Urban
et al., 2010a). With the increased economical use of waters the otter has become
understood as a competitor to man and the voices for the control of its population
have been raised. This supports poaching, the extent of which however is difficult to
assess (Kadlecik, et al. 2009; Urban et al., 2010a). With the increased economical use
of waters, the otter has become identified as a competitor to man and voices for the
control of its population have been raised. This supports poaching, the extent of
which, however, is difficult to assess (Kadlecik et al., 2009).

Otter road kills are currently among the most important recorded reasons of its
mortality in the Hron River catchment. For example, in the sections of the I. class
road between Banské Bystrica and Brezno as well as Brezno and Telgart (ca 90 km),
along the upper Hron River, we registered 23 killed otters between 2005-2010 (Urban
etal., 2011).

The otter is in the Hron River catchment protected in 11 Special Areas of
Conservation (Natura 2000) - in both biogeographical Regions in Slovakia (Alpine
and Pannonian): Alavium Hrona, Pohorelské vrchovisko, Bacusska jelSina,
Kralovohol’ské Tatry, Dumbierske Tatry, Velka Fatra, Vta¢nik, Skalka, Sut, Klokoc¢,
Hodrusska hornatina, 3 national parks (Nizke Tatry, Muranska planina and Velka
Fatra) and 3 protected landscape areas (Polana, Stiavnické vrchy, Ponitrie). To
protect the habitats of otters some small-scale protected areas have been designated,
e.g. Protected Site (PS) Kamenisty potok.

Other protected areas, set up to protect valuable wetland communities and
localities, include the most valuable sections of the otter home range, e.g. National
Nature Reserve (NNR) Meandre Hrona and Parizske mociare.

CONCLUDING REMARKS
Answer to the question who reintroduced the Otter in the Hron River and why

is very easy and briefly: nobody, because it was not necessary. The otter has expanded
its distribution range in the Hron River catchment in the last two decades. This spread
probably related with improvement of the surface water quality in 1980s and 1990s
and with the overall increase in species range and numbers of otters in other parts of
Slovakia, simultaneous to the similar recolonization processes in several European
(and neighboring) countries (e.g. Kranz et al., 2001; Prigioni et al., 2007; Polednikova
et al., 2010; Romanowski et al., 2013).

However, as the West Carpathian and Hercynian otter populations experienced
a population decline of unknown extent over the past century, their genetic
polymorphism and effective population size may have been depleted, making them
vulnerable to any strong demographic change (Héajkova et al., 2007).
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RESUME

RECOLONISATION DE LA LOUTRE (Lutra lutra) SUR LA RIVIERE HRON
(SLOVAKIA) - RESULTAT PRELIMINAIRE D'UNE ENQUETE OU QUI A
REINTRODUIT LA LOUTRE SUR LA RIVIERE HRON ET POURQUOI ?

La loutre d'Europe (Lutra lutra) est largement répartie en Slovaquie. La population de cette
espéce a nettement diminuée au cours du 20¢ siecle. Au cours des deux dernic¢res décennies,
une augmentation et une tendance colonisatrice de l'aire de répartition ont été enregistrées.
Une tendance similaire a eu lieu dans le bassin versant de la riviére Hron. La méthode
standard et modifiée de L'UICN/OSG pour le suivi de la population de Loutre d'Europe a été
utilisée en trois cessions de terrain sur l'aire de distribution de la loutre dans le bassin versant
de la riviére Hron. Les résultats ont été¢ obtenus sous deux résolutions, 1'une sur une grille de
10x12 km issue de la banque de données de la faune slovaque soit 48 carrés, et une résolution
plus élevée résultant de la subdivision de la premiére grille correspondant alors a 152 carrés
d'environ 2,5%3 km. Lors de la premiere enquéte (hiver 1995/1996) 35 quadrats (72,9%) et 73
quadrants (48,0%) étaient positifs. Au cours de la deuxiéme enquéte (en été et a l'automne
2010) 45 quadrats (93,7%), ou 116 quadrats (76,3%) ont été trouvés positifs. Au cours de la
troisiéme cartographie (hiver 2011/2012) 45 quadrats et 120 quadrats (78,9%) ont été positifs.
Les résultats de deux enquétes régionales récentes (2010, 2011/2012) ont présenté une
augmentation du pourcentage de sites positifs et un élargissement de la surface occupée dans
le bassin versant de la riviére Hron par rapport a celle de 1995/1996. L'augmentation a été
plus marquée dans la partie centrale du bassin versant et probablement lié¢e a 'amélioration de
la qualité des eaux de surface dans les années 1980 et 1990.
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RESUMEN

RE-COLONIZACION POR LA NUTRIA EUROASIATICA (LUTRA LUTRA) EN LA
CUENCA DEL RiO HRON (ESLOVAQUIA) - INFORME PRELIMINAR DE UNA
PROSPECCION, O ;QUIEN RE-INTRODUJO LA NUTRIA EN EL RiO HRON, Y
POR QUE?

La nutria euroasiatica (Lutra lutra) esta ampliamente distribuida en Eslovaquia. La poblacion
de esta especie disminuyd marcadamente durante el siglo 20. En las ultimas dos décadas se ha
registrado un aumento y una tendencia de colonizacion del rango de distribucion de la
especie. Una tendencia similar tuvo lugar en la cuenca del Rio Hron. Para realizar tres censos
de terreno de la distribucion de la nutria en la cuenca del Rio Hron, se utilizd el método
standard de UICN/OSG para monitorear poblaciones de Nutria Euroasiatica. Se obtuvieron
los resultados en dos resoluciones, una grilla de aproximadamente 10x12 km del “Banco de
Datos de Fauna Eslovaca (DSF)”, correspondiendo a 48 cuadriculas, y una resolucion mas
alta resultante de la subdivision de la grilla ya mencionada, correspondiendo a 152 cuadrantes
de aproximadamente 2.5x3 km. Durante la primera prospeccion (invierno de 1995/1996),
fueron positivas 35 cuadriculas (72.9 %) y 73 cuadrantes (48.0 %). Durante la segunda
prospeccion (verano y otofio de 2010), se encontraron positivas 45 cuadriculas (93.7 %), o
116 cuadrantes (76.3 %). Durante el tercer mapeo (invierno de 2011/2012), fueron positivas
45 cuadriculas y 120 cuadrantes (78.9 %). Los resultados de las dos prospecciones regionales
recientes (2010, 2011/2012) documentaron un aumento en el porcentaje de sitios positivos
para nutria, y un aumento en el rango ocupado por las nutrias en la cuenca del Rio Hron,
cuando se los compara con 1995/1996. El aumento fue mas pronunciado en la parte central de
la cuenca y probablemente estuvo relacionado con la mejora de la calidad del agua superficial
en las décadas de 1980s y 1990s.
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Abstract: Acquiring reliable estimates for an elusive species' distribution and population
size can be problematic. For cryptic species such as the Eurasian otter (Lutra lutra),
traditional monitoring approaches rely heavily on identifying field signs that may under
or overestimate population sizes. Increasingly, non-invasive genetic sampling is
effectively applied to assess the abundance and population structure of otters by
genotyping faeces (spraints). Here we present the results of a non-invasive survey
conducted in Cork City, Ireland, which aimed to estimate otter population size, sex ratio
and genetic diversity. We incorporated a citizen science approach by training members of
the public in spraint collection, thus increasing our search effort and sample detection
rate. From October 2011 to May 2012, 199 spraints were collected and 187 (94%) were
genetically identified as otter. Of these positive otter samples, 13 spraints (7%) yielded
genetic information identifying 11 individuals (5 female and 6 male) using nine
microsatellite loci. The results indicate that the urban environment does not prevent
otters from using the area and we consider the implications based upon contemporary
knowledge on otter spatial behaviour. This study demonstrates that non-invasive survey
techniques combined with a citizen science approach can effectively reveal otter
population parameters and increase urban otter awareness within the community.

Keywords: Urban ecology, population size, non-invasive genetic sampling, sex ratio,
faecal DNA, Ireland

INTRODUCTION

The world is becoming increasingly urbanised, and wildlife are adapting to this
frequently, albeit with some difficulties (McKinney, 2002). Numerous carnivore
species have demonstrated a capability to adapt to urbanisation, such as red foxes
(Vulpes vulpes) and stone martens (Martes foina) which are now common in many
European cities (Gloor et al., 2001; Ni Lamhna, 2008; Herr et al., 2009). In North
America, coyotes (Canis latrans) and raccoons (Procyon lotor) also occur in highly
urbanised areas (Ordefiana et al., 2010). Sleeman and Moore (2005) and Park et al.
(2011) suggest otters may also be a familiar, though rarely observed, urban species.
Throughout Europe, otter populations declined in the last century due to habitat loss,
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persecution and bio-accumulative pollutants in the food chain (Ruiz-Olmo et al.,
2008). However, in the past few decades otter populations have recovered across
much of their range (Conroy and Chanin, 2000; Mason and Macdonald, 2004) and
otters today are still common throughout Ireland (Marnell et al., 2011; Reid, 2012),
including in urban areas (Chapman and Chapman, 1982; Scott, 2004; Sleeman and
Moore, 2005; Ni Lamhna, 2008).

Although otters are a widespread and well-studied species (Ruiz-Olmo et al.,
2008), knowledge regarding fundamental aspects of their resource selection and
population dynamics are still limited (Kruuk, 2006). This is especially true in urban
areas that are often assumed to be barriers or poor otter habitat (Lundy and
Montgomery, 2010; Hobbs et al., 2011; Park et al., 2011). This lack of information
suggests a need for improved survey techniques to better understand otter populations.
Non-invasive genetic sampling (NGS), which entails the extraction of DNA from
hair, scat and other sources (Taberlet et al., 1999; Broquet et al., 2007), is a key
element to improve surveys (Kelly et al., 2012) and has proven to be an effective
method for monitoring cryptic and rare species (Palomares et al., 2002; Bellemain et
al., 2005). NGS has previously been effective for otters (Park et al. 2011, Héjkova et
al., 2009). Analysis of DNA from otter spraints (faeces) can provide information on
this species distribution, abundance, sex ratio and genetic diversity (Park et al., 2011).
Regular wildlife sampling methods such as direct sightings and radio telemetry are
not always appropriate for otters (Kruuk, 2006), therefore these indirect NGS methods
offer a more reliable approach (Arrendal et al., 2007; Hajkova et al., 2009; Park et al.,
2011). Constraints with NGS do exist however, specifically with the quantity and
quality of DNA extracted from spraints (Hajkova et al., 2006; Bonesi et al., 2012).

NGS can be further complemented by the incorporation of citizen science. This
approach involves the use of volunteers that are trained to participate in the collection
of data for scientific studies. Citizen science has proven to be a valuable tool in
providing information for research (Silverton, 2009). For instance, the OPAL (Open
Air Laboratories) project in Britain has encouraged the public to participate in
environmental surveys throughout the country generating large amounts of data
(http://www.opalexplorenature.org, Tweddle et al., 2012). The National Biodiversity
Data Centre in Ireland also encourages online submissions by citizen scientists to
record mammal sightings to help build the “Atlas of Irish Mammals”
(http://mammals.biodiversityireland.ie/). This approach to wildlife monitoring has
also proven effective for otter research. For example, Black (2009) built a network of
sightings of the river otter (Lontra canadensis) in North America involving citizen
scientists, as have researchers (Okes, 2013) in South Africa's Cape Peninsula studying
urban Cape clawless otters (Adonyx capensis) and Park et al. (2011) recorded the
collection of Eurasian otter spraints in Daegu City, Korea for a TV show, a process
that engaged viewers in the survey method. One of the first studies in Britain that
relied on volunteers for the collection of spraints for genetic analysis was conducted
by Coxon et al. (1999). Similarly Cardiff University's otter project (e.g. Stanton et al.,
2009) avails of social networking and the use of volunteers.

In this study, NGS complemented with citizen science was used to survey a
population of urban otters in Cork City. Spraints were collected by trained volunteers
to reveal otter presence, numbers, and genetic diversity. Our specific aims were to (1)
test the efficacy of NGS from spraints collected by citizen scientist volunteers, (2)
determine the sex ratio of otters in Cork City, (3) determine the minimum number of
individual otters and (4) estimate the genetic diversity of otters present in the city.
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METHODS
Study area

Cork City in the south of Ireland is located on the edge of Cork Harbour with an
urban area incorporating roughly 37 km® The River Lee, with various channels and
tributaries, flows through the city (Fig 1).
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Figure 1. Map of the study area and distribution of genetically verified otter spraints collected during
the survey.

Sampling and Analysis

Data for this project was acquired using citizen science monitoring, and
volunteers were recruited through the Cork branch of the Irish Wildlife Trust (IWT).
Social media was also used to generate public interest. Training events took place
before each survey where volunteers were presented with short talks about general
otter ecology and guided through standardised otter survey methods (Reuther, 2000).

Spraint collection began in 2011 with 22 trained volunteers and surveying was
conducted over 14-21 days across three survey periods (Table 1). The city was
divided into five areas that could be comfortably surveyed by teams of 2-4 volunteers.
An experienced team leader was assigned to each group who was responsible for
submitting the team’s spraint collection and documentation to the survey organisers.
Surveys were not performed during or immediately after rain when spraints would
likely be washed away. River banks were surveyed for otter signs (tracks, holts,
resting sites and slides) and spraints were collected in plastic tubes labelled with the
location, date and surveyor. Spraints were stored at -20 °C prior to DNA extraction.
DNA extraction, molecular species and sex identification of spraints by real-time
TagMan® polymerase chain reaction (PCR) assays and individual identification by
microsatellite genotyping (Table 2) were used according to O’Neill et al. (2013). For
microsatellite genotyping, primer sets Lut435, Lut833, Lut701, Lut818 (Dallas and
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Piertney 1998), Lut457 (Dallas et al., 2002), 040T05, 040T14 and 040T22 (Huang
et al., 2005) and 040T17mini-r (O’Neill et al., 2013) were used. Samples were
assayed in duplicate, independent PCRs and only those with allele replicates at a
minimum of eight of the nine loci were used for data analysis.
Data analysis

The software GIMLET, version 1.3.4 (Vali¢re, 2002) was used to assess the
replicated data for the presence of errors including the presence of allelic drop out and
false alleles. GIMLET was also used to calculate the percentage of positive PCRs in
the overall dataset and the final sample set. The software program GENEPOP, version
4.0.10 (Rousset, 2009) was used to assess gametic phase linkage disequilibria by
Fisher’s method (1000 dememorizations and 5000 iterations) and deviations from
Hardy—Weinberg equilibrium (default settings, exact tests). Expected (Hg) and
observed (Hp) heterozygosities, the number of alleles and the probability of identity
(PI) were calculated using GENALEX (Peakall and Smouse, 2006). Allelic richness
(Rs) and the allele size range (a;) were assessed using FSTAT, version 2.9.3.2
(Goudet, 2002).

RESULTS

From October 2011 to May 2012, 199 spraints were collected for DNA analysis
throughout the five urban study areas. In 2011 and 2012, 53 and 146 samples were
collected, respectively. In total, 187 samples (94%) were genetically identified as otter
spraint. Three mink (Neovison vison) scats were identified by DNA sequence analysis
and the remaining 9 samples could not be identified to species, most likely due to
degraded DNA. Of the positively identified otter spraints, 42 were female, 87 were
male, 47 were undetermined and 11 were not tested due to insufficient quantities of
DNA. All genetically identified otter spraints from Cork City were mapped onto
Ordnance Survey Ireland (OSI) maps using MapInfo 11.0 ™ GIS software (Fig.1). Of
the positively identified otter spraints, thirteen (7%) were successfully identified to
the individual at 9 microsatellite loci, providing 11 unique genotypes (male n=6,
female n=5) (Table 1). The probability of identity (PI = 3.2 x 107) indicated that a
minimum of four loci were needed to identify unique individuals.

A total of 71 samples were genotyped. Across this entire dataset, PCR success
averaged 0.47, ranging from 0.24 at Lut818 to 0.64 at Lut435. Allelic Dropout across
all loci was 0.059, ranging from 0.019 at Lut701 to 0.2 at Lut701. Two loci remained
error free, 040t17 and 040t22. To ensure that the data was accurate and to avoid
errors, especially identifying spurious individuals, we only used samples that
amplified at a minimum of 8 loci, and when the data replicated exactly matched. This
reduced the final dataset to 13 samples. Within this dataset, PCR success rates ranged
from 0.80 at Lut457 and Lut701 to 1.0 at Lut833, 040T14, 040T17 and 040T22,
with an overall average of 0.92 across all loci. There was no evidence of allelic
dropout or false alleles in the final dataset used to identify individual otters. All otters
identified were unique to each study period with the number of otters detected during
each survey ranging from 2-5. One male was detected three times on the same day
approximately 300 metres apart. No other individuals were recaptured during surveys.

Table 1. Numbers and sex of otters identified

Survey period No. of Otters Male Female Recapture
Oct/Nov 2011 4 1 3 0
Jan/Feb 2012 2 1 1 0
May 2012 5 4 1 2
Total: 11 6 5 2
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Genetic variability

The number of alleles per locus per sample ranged from two at 040714 and
040T17 to four at Lut435, Lut701 and Lut833 (Table 2). Low levels of allelic richness
were also observed (R, = 2.0) at 040714 and 040T17, with the highest level observed
at Lut701 (Rs; = 4.0) (Table 2). Hg ranged from 0.236 at 040717 to 0.710 at Lut701
and Hp ranged from 0.091 at 040714 to 1.00 at Lut701 (Table 2). The following loci
exhibited significant deviations from Hardy-Weinberg expectations Lut435, Lut701,
Lut818, 040T14 and 040T22 (P = 0.05), although the sample size used for this
analysis was small.

Table 2. Summary statistics

Locus Mean across
loci

Lut Lut Lut Lut Lut 04 04 04 04
435 457 701 818 833 OT05 OT14 OT17 O0T22

N 10 9 9 10 11 10 11 11 11 10.2
a 4 3 4 3 4 3 2 2 3 3.1
R 3.8 3.0 4.0 3.0 3.8 3.0 2.0 2.0 2.8 3.0

a, 122- 138- 194- 180- 157- 168- 122- 124- 148-
134 142 206 188 169 176 142 128 160
H: 0545 0426 0.710 0.620 0.690 0.555 0.434 0.236 0.368 0.509
Hy, 0200 0444 1.000 0.600 0.727 0.700 0.091 0.273 0.182 0.469
HwW 0.005 0238 0.025 0.011 0.111 1.000 0.017 1.000 0.033
N = number of individuals; a = number of alleles, R, = allelic richness, a, = allele size range; Hy=

Expected heterozygosity; Hp = observed heterozygosity, HW = Probability values of Hardy-Weinberg
expectations.

DISCUSSION

At least 11 otters, five females and six males, used the city during the survey
period. Considering the small study area (~37 km?) and current knowledge of otter
spatial ecology (Kruuk, 2006; Koelewijn et al., 2010), a relatively high number of
otters were found in the city centre. Previous studies relying on the identification of
otter tracks speculated that there were between 5-6 otters using Cork City (Sleeman
and Moore, 2005). As Cork City is connected to a number of fresh water systems
(Fig. 1) and borders a large natural marine harbour, otters may be using Cork City as
an important corridor between marine and freshwater habitats to increase resources
and foraging opportunities. This may explain why recaptures were low as otters may
not reside long term in the area. Our low success rate at identifying individual otters
may have also contributed to this. Alternatively, a source-sink dynamic may exist
between rural and urban otter habitats and populations (Sulkava et al., 2007). The
high number of otters in Cork City, along with similar findings by Park et al. (2011),
challenges the assumption that cities are poor habitats for otters. To address these
questions, there is a need for a more comprehensive study into the wider otter
population of County Cork, applying recommendations for improving spraint
collection methods. In addition, dietary studies could be used to establish the food
resources available in the local environment.

Although there did not appear to be a sex bias in the genetically identified
individuals, 67% of the samples identified to sex were male. Bonesi et al. (2012)
described a similar problem on the River Thames where males were more likely to be
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territorial and spraint more frequently than females, introducing a possible sex bias in
the sampling strategy. Since little is known about the sex ratio of the urban
population, it is not possible to infer if the results presented in this study are indeed
biased due to the small number of genetically identified individuals, or if the result is
representative of the true population. A low to moderate level of genetic diversity was
observed among otters in Cork City, but the sample size was small. Three loci used in
this study are comparable with the urban otter study by Park et al. (2011): Lut435,
Lut457, Lut701, which resulted in similar levels of expected heterozygosity (Hg =
~0.6). Future studies should increase the sampling region outside the city to get a
wider estimate of the genetic diversity of the population in the area, as this study has
not been able to ascertain if the otters sampled are resident individuals.

Only 7% of spraints yielded genotypes that were adequate to identify
individuals, a low success rate compared with published studies (Arrendal et al.,
2007; Bonesi et al., 2012; Hajkova et al., 2009; Koelewijn et al., 2010; Park et al.,
2011). Our findings therefore represent a minimum population size. A number of
reasons may have contributed to the low genotyping success rate observed in this
study. Many of the spraints collected were old and possibly of low DNA quality. The
use of DNA extracted from anal jelly that occurs with spraints can increase the
genotyping success rate (Lampa et al., 2008), but this was not frequently encountered
by the survey teams. Spraints were sometimes not submitted by volunteers up to one
week post survey. DNA in spraints degrades faster when exposed to warm
temperatures (Hajkova et al., 2006), and as spraints were typically not frozen by
volunteers prior to submission, reducing the time between sample collection and
freezer storage could improve the success rate. Surveyors could also be encouraged to
collect only fresh spraints and to freeze them in their homes. An alternative may be to
provide volunteers with 96% ethanol, but the feasibility of using this with volunteers
has not been investigated.

Citizen scientists aided this study by increasing the sampling effort and area
surveyed. An additional benefit to the wider community by involving volunteers in
such research is that it helps to increase their knowledge of urban ecology. During the
training events that were held for each survey, volunteers were presented with the
results of the previous survey and were kept informed of the study progress. Local
schools were also involved through talks and school children were encouraged to
name the genetically identified otters. An education resource pack was developed by
the IWT to disseminate the findings of this survey to local schools. Citizen science
requires a commitment to continually engage with volunteers and ensure that
adequate feedback is provided to participants. This can be time consuming and the
constraints of such an approach should be considered when developing similar
projects. The combination of NGS and citizen science will be valuable in Britain
where citizen science is already well established and the otter population seems to be
recovering (Hobbs et al., 2011; Harris, 2013).

Despite a small sample size, this study demonstrates the first use of non-
invasive genetic survey techniques on urban otter ecology in Ireland and Britain, and
provides baseline estimates of the distribution, genetic diversity, sex and number of
otters in an urbanized area. The genetic sampling of otter faccal DNA may
complement and improve existing traditional protocols and yield more accurate
information into their spatial habits, population parameters and behaviours, thus
ensuring that their conservation needs are met.
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RESUME

ETUDE GENETIQUE NON INVASIVE DES LOUTRES (Lutra lutra) DANS UN
ENVIRONNEMENT URBAIN: PROGRAMME PILOTE AVEC DES CITOYENS
SCIETIFIQUES.

Obtenir des données fiables afin d’estimer la distribution et la taille de population d’une
espeéce a faible probabilité de détection peut étre problématique. Pour des espéces cryptiques
telles que la loutre Eurasienne (Lutra lutra), les approches traditionnelles de suivi reposent
majoritairement sur ’identification de signes présents sur le terrain, et pouvant entrainer la
sous ou surestimation de la taille de population. De plus en plus souvent, une méthode
d’échantillonnage génétique non invasive est utilisée efficacement afin d’évaluer 1’abondance
et la structure de population des loutres en génotypant les féces (épreintes). Dans cette étude,
on présente les résultats d’un suivi non invasif réalisé a Cork City (Irlande), dont le but est
d’estimer la taille de population, le sexe ratio ainsi que la diversité génétique de la loutre. Le
suivi intégre une approche scientifique civile qui consiste a entrainer les membres du public a
collecter les épreintes, permettant d’augmenter 1’effort de recherche et le taux de détection
d’un échantillon. D’Octobre 2011 a Mai 2012, 199 épreintes ont été collectées et 187 (94%)
ont été génétiquement identifiées comme loutre. Parmi ces échantillons positifs de loutres, 13
épreintes (7%) ont révélées, en utilisant neuf loci microsatellites, I’information génétique de
11 individus (5 femelles et 6 males). Les résultats indiquent que I’environnement urbain ne
restreint pas les loutres pour 1’utilisation de la zone, aussi, on considére les implications
basées sur les connaissances contemporaines du comportement spatial de loutre. Cette étude
révele que la combinaison des techniques de suivi non invasives et de I’approche scientifique
civile peut de fagon efficace révéler les paramétres de population de loutre et augmenter la
conscience collective urbaine en ce qui concerne les loutres.

RESUMEN

ANALISIS GENETICO NO INVASIVO DE NUTRIAS (Lutra lutra) EN UN MEDIO
URBANO: ESTUDIO PILOTO USANDO CIENCIA CIUDADANA.

La adquisicion de estimaciones fiables sobre la distribucion y el tamafio poblacional de una
especie esquiva puede acarrear ciertos problemas. En el caso de especies cripticas como la
nutria europea o paledrtica (Lutra lutra), el monitoreo tradicional se basa en la robusta
confianza en la identificacion de restos en la zona de estudio, lo que puede generar una infra o
sobre-estimacion del tamafio de la poblacion. Ademas, muestreos genéticos no invasivos
como la genotipificacion de heces, estan siendo aplicados, positivamente, para la evaluacion
de la abundancia y la estructura de la poblacion de nutria. En el presente articulo se facilitan
los resultados de un muestreo no invasivo llevado a cabo en la ciudad de Cork, Irlanda, que
tenia por objetivo la estimacion del tamafo de la poblacion, la proporcion de sexos y la
diversidad genética. La incorporacion de un enfoque cientifico-ciudadano mediante el
entrenamiento de personas del publico general para la recogida de excrementos, incremento el
esfuerzo de muestreo y el rango de deteccion de muestras. Desde octubre del 2011 hasta
mayo de 2012 fueron recogidas 199 muestras de excrementos donde 187 (94%) fueron
identificadas genéticamente como de nutria. Del conjunto de estas ultimas, 13 de ellas (7%)
dieron una informacion genética, que mediante la localizacion de 9 microsatélites,
permitieron identificar 11 individuos (5 hembras y 6 machos). Los resultados indican que el
medio urbano no previene a las nutrias en el uso del espacio y consideramos las implicaciones
sobre la base del conocimiento contemporaneo en el comportamiento espacial de la nutria.
Este estudio demuestra que las técnicas de estudio no invasivo combinadas con un enfoque de
ciencia ciudadana pueden revelar con eficacia los parametros de poblacion de nutria y
aumentar la conciencia de los urbanitas acerca de la nutria dentro de la comunidad.
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SHORT NOTE

NEW RECORDS OF HAIRY-NOSED OTTER (Lutra sumatrana)
IN PENINSULAR MALAYSIA

Nick BAKER

Nature enthusiast and photographer,
Webmaster of amateur website EcologyAsia; nick-baker@ecologyasia.com

(submitted 20™ September 2013, accepted 20™ October 2013)

Abstract: Two sightings of Hairy-nosed Otter (Lutra sumatrana) were made at Sungai
Tanum and Sungai Relau, Taman Negara, Pahang, Peninsular Malaysia. These are the
third and fourth formally documented records of the species from Peninsular Malaysia
since the 1960’s, and the first records from Taman Negara in the same period.

Keywords: Taman Negara; Pahang; Sungai Tanum; Sungai Relau; Lutra sumatrana
INTRODUCTION

The Hairy-nosed Otter Lutra sumatrana, is a rarely seen animal throughout its
range in Southeast Asia. In Peninsular Malaysia, Sebastian (1995) discusses two
records of L. sumatrana, both roadkills in areas close to peat swamp forest, one in
1991 in the state of Perak and another in 1994 in the state of Pahang. Sebastian (1995)
also states that “L. sumatrana had not been recorded in the peninsula since the
sixties”.

Between May 2013 and September 2013 the author made two trips to the
western entrance of the protected area of Taman Negara, Peninsular Malaysia, just
east of the town of Merapoh. The habitat comprises intact, lowland dipterocarp forest.
One otter was seen and photographed on each trip, on 15™ May and 10™ September.
Subsequent review of images from both sightings shows the species to be the Hairy-
nosed Otter Lutra sumatrana. Although the diagnostic hairy rhinarium cannot be
clearly seen, the pale lips, chin and neck are evident in the photographs. In addition
the fur appears somewhat rough, and the head somewhat flattened.
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DETAILS OF SIGHTINGS
15™ May 2013

On 15" May 2013 the author visited Sungai Tanum (Kuala Juram) (Lat 4
38.751 Long 102 07.941) with two other nature photographers. Kuala Juram is
accessible from the western entrance of Taman Negara, just east of Merapoh. The
main gate to Taman Negara is 6 km east of Merapoh, and Kuala Juram a further 9.5
km east. Kuala Juram lies at the confluence of two rivers, the smaller Sungai Juram
and larger Sungai Tanum. (In Malay, Kuala = Confluence, Sungai = River). See map
(Figure 1). The elevation of Kuala Juram is around 190 metres above sea level, based
on a GPS fix.

Taman Negara (In Malay, Taman = Park, Negara = Country i.e. National Park)
was established in 1938, and is the largest protected area in Peninsular Malaysia. It
lies mainly within the state of Pahang and covers more than 4,000 square kilometres.

At 07:58 the author arrived at Sungai Tanum, and set up his camera gear on a
rocky sandbank at the edge of the river, and waited for wildlife to appear. The camera
equipment comprised a tripod-mounted Nikon D600 DSLR with a 300mm 2.8 lens.

SIGHTING LOCATION MAP

Merapoh

Sungai Relau

LEGEND
= Sealed Road
"= Rivers & Streams
1 15-May-2013 sighting
2 10-Sep-2013 sighting
bl Scale : 1 km

Figure 1. Sighting location map

At 09:28 an otter was observed, already fully emerged from the river, quietly
exploring the opposite bank of Sungai Tanum: it climbed a few metres up the steeply-
sloping river bank, partly hidden by vegetation, and inspected some cavities beneath
large tree roots. The otter then slipped back into the water.

At 09:29 the otter reappeared on the same side of Sungai Tanum as the author,
about 25 metres downstream: it briefly emerged from beneath some floating debris
(tree branches, small tree trunks) which had accumulated at the edge of the river.

At 09:30 the otter appeared for a third time beneath a large fallen tree around 50
metres downstream from the author: its head and neck were out of the water and it
was closely inspecting the river bank beneath the fallen tree (Fig 2). Seconds later the
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otter swam beneath the water. The author waited for another 30 minutes but the otter
did not reappear.

River conditions on that morning appeared ‘normal’: the water was relatively
clear, and sandbanks and gravel banks were visible. A storm the previous night had
not caused water levels to rise significantly. Weather conditions were cool but dry.

;'

- @ - ¢
beneath fallen tree.

Figure 2. L. sumatrana at Sungai Tanum inspecting area

10" September 2013

On 10™ September 2013 another trip was made to Taman Negara with two more
nature photographers. At 17:30 a lone Hairy-nosed Otter was briefly observed
exploring the eastern bank of Sungai Relau (Lat 4 40.751 Long 102 03.475). The
elevation of Sungai Relau is around 170 metres above sea level, based on a GPS fix.

The otter was moving rapidly downstream, but briefly emerged onto a fallen
tree trunk where photographs were taken (Fig. 3, 4). The otter was facing towards and
inspecting the opposite river bank. The water level in Sungai Relau that afternoon was
higher than normal, after recent heavy rain. Some silty discolouration of the water
was evident due to runoff from nearby oil palm plantations. Weather conditions were
hot and humid.

DISCUSSION

The author believes that the records of L. sumatrana described here are the first
and second formally recorded for Peninsular Malaysia since the roadkill record in
1994, and are thus the third and fourth records since the 1960°s. These sightings also
appear to be the first formal record of the species since at least the 1960°s in the
protected area of Taman Negara. The habitat at Sungai Tanum (Fig. 5, 6) and Sungai
Relau (Fig 7) comprises intact, lowland dipterocarp forest typical of Taman Negara.
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The occurrence of L. sumatrana in such habitat is significant, as the two previous
records were from peat swamp forest.

Sungai Tanum is reasonably free of human disturbance. There is a sealed road
leading to the river from the main gate, and some buildings at Kuala Juram itself. The
general public do not seem to visit this area much, and boating activities appear to be
limited to some ‘outward-bound’ canoeing. Sungai Relau receives rather more
disturbance, located as it is at the park entrance, however boating activities appear to
be limited and human activity is mainly nature appreciation with some swimming
activity.
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Figure 4. Partly obscured Ve of L. sumatrana at Suﬁgai Relau showing white upper and lower lips.
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Figure 6. Sunga Tanum, view of habitat downstream from sighting location.

It should be noted that Sungai Tanum and Sungai Relau both support a
sanctuary (i.e. a release area) for captive-raised Tor tambroides or ‘Mahseer’: this fish
species is locally known as Kelah. For many years recreational fishing was allowed
within Taman Negara, to the detriment of fish stocks: this was banned some years ago
and a reintroduction program was started for Kelah, which is still ongoing. Although
the large numbers of fish in the area may have attracted the otters, no interactions
between the otters and Kelah were observed.
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These two sightings are 9 km apart but are in separate parts of the river system,
and are separated by two divides. The confluence of Sungai Tanum and Sungai Relau
lies around 11 km south of Merapoh, thus the ‘along-river’ distance between the two
sightings is at least 20 km via the confluence, probably more when the twists and
turns of these two rivers are accounted for. It seems therefore likely that two separate
otters were seen.
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RESUME

NOUVELLES OBSERVATIONS DE «LOUTRE DE SUMATRA» (Lutra
sumatrana) EN MALAISIE PENINSULAIRE

Deux observations de “Loutre de Sumatra” (Lutra sumatrana) ont été reportées a
Sungai Tanum, Sungai Relau, Taman Negara, Pahang en Malaisie Péninsulaire. Ce ne
sont que les troisiéme et quatriéme observations officiellement documentées pour ces
especes en Malaisie péninsulaire et cela depuis 1960. Ce sont également les
premieres observations qui ont été reportées dans la région de Taman Negara depuis
cette €poque.

RESUMEN

REGISTROS DE NUTRIA DE RIO DE NARIZ PELUDA (Lutra Sumatrana)
EN LA PENINSULA MALASIA

Se cita la observacion de dos especimenes de Nutria de Rio de Nariz Peluda (Lutra
sumatrana) en Sungai Tanum y Sungai Rengau, Taman Negara, Pahang, Peninsula
Malasia. Tratanse del tercer y cuarto registros formales de esta especie en Peninsula
Malasia desde la década de 1960, y el primer para Taman Negara en ese mismo
periodo.

RINGKASAN

REKOD BARU MEMERANG KUMIS (Lutra sumatrana) DI SEMENANJUNG
MALAYSIA

Dua penampakan Memerang Kumis (Lutra sumatrana) dibuat di Sungai Tanum dan
Sungai Relau, Taman Negara, Pahang, di Semenanjung Malaysia. Ini adalah kali
ketiga dan keempat rekod penampakan spesies ini didokumentasikan secara rasmi dari
Semenanjung Malaysia sejak tahun 1960-an. Ia juga rekod pertama dari Taman
Negara dalam tempoh yang sama.
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SHORT NOTE

NEW OBSERVATION OF THE HAIRY-NOSED OTTER
(Lutra sumatrana) IN SUMATRA
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'"Tambling Wildlife Nature Conservation, Pengekahan, Way Haru Village, Bengkunat Belimbing
Subdistrict, West Lampung, Lampung Province, Indonesia
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Bulaksumur Yogyakarta, 55281, Indonesia
*Department of Biology, Trent University, Peterborough, ON, Canada, K9J 7B8
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ABSTRACT: An adult hairy-nosed otter (Lutra sumatrana) was photographed by the
authors in Tambling Wildlife Nature Conservation, a privately managed concession
within the Bukit Barisan Selatan National Park in southern Sumatra. This observation
represents the southern-most record of the L. sumatrana’s known range and is only the
second time in the last fifty years that the species has been recorded in Sumatra.

Keywords: Lutra sumatrana, Sumatra, Tambling

The hairy-nosed otter (Lutra sumatrana) is the world’s rarest otter species and
its cryptic habits coupled with the difficulty of reliable identifications in the field
mean that we lack a good understanding of where the species occurs. The historical
distribution stretches from northern Myanmar, South Thailand, Cambodia, South
Vietnam, Peninsular Malaysia, Sumatra and Borneo (Figure 1) (Duckworth and Hills
2008; Wright et al.,, 2008; IUCN 2013). Evidence of the species’ continued
occurrence in the Malay Archipelago come from recent camera trap footage in Sabah,
northern Borneo (Wilting et al., 2010), while the only record of the species in Sumatra
in the last fifty years was a road-kill from Sekayu, Palembang, South Sumatera
Province (Lubis 2005). The new record is from the southern tip of the Bukit Barisan
Selatan National Park, Lampung Province (S 50 51° 38.1” E 140 33” 37.0”) (Figure
1). This is 350km south of the 2005 observation and the southern-most record of the
species

-119 -




IUCN Otter Spec. Group Bull. 30(2) 2013

. |Extant
s LS
____|Probably Extant e

I Confirmed present in last 30 years
O 2013.0Observation

Figure 1. The location of this observation (yellow dot) in L. sumatrana’s range. The extant and
probable extant range delineations are from the IUCN red list (IUCN 2013)

The observation was made at 10.02 am, 10™ March 2013 at an estuary mouth on
the west coast of Tambling. The otter was first seen at a distance of 50m from the
observers, approximately 20m from the high tide line, the animal remaining unaware
of our presence as we approached to within 25m. The total duration of the observation
was probably no more than five minutes. The otter scent marked a log and groomed
itself on the sand before swimming across the river and heading into the swamp. We
identified the species from photographs taken at the time based on its large slanted
nostrils, furry rhinarium and stark white patches on its lower lip (Figure 2).

- 120 -



IUCN Otter Spec. Group Bull. 30(2) 2013

Figure 2. Lutra sumtana in the Cukuh Babuiestuary, Tabling_Wildife Nature onservatlo, Bukit
Barisan Selatan NP. The otter’s characteristic hairy rhinarium and striking white patches on lower lip
seen here clearly distinguish the animal from Lutra lutra.

The firm sand did not yield good prints, but one impression of a forepaw had a
width of 57mm and a length of 59mm (Figure 3). Only four toes were visible. The
largest toe had a width of 10mm and the pad with was 2Ilmm. In the fairly
symmetrical print the claws were distinct but the interdigital webbing was not visible.
Kanchanasaka (2001) reported average forepaw track widths of 58mm from a sample
of 23 observations.

Figure 3. Forefoot prin made by L. sumatrana during the observation.
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The habitat around the estuary is flooded swamp dominated by nypa palm
(Nypa fruticans) and mangroves (Bruguiera sp., Avicennia sp.) with banyans (Ficus
microcarpa) palms (Pandanus tectorius) and baringtonia (Baringtonia asiatica) also
present, consistent with previous observations of L. sumatrana, which have mostly
been made in swamps and flooded lowland forest (Wright et al., 2008) (Figure 4).

Figure 4. The habitat where the ttr wa observed (aove): the estuary mouth closed by a and bank
and (below) the mangrove swamp further upriver.

In southern Thailand and Vietnam the species has been found in peat swamp
forest, with cores of Melaleuca (Melaleuca cajuputi) (Kanchanasaka, 2001; Nguyen et
al., 2001). The only other recent record of L. sumatrana in Sumatra was in an area of
flooded open swamp and palm oil plantation (Lubis, 2005). In March the dry season
begins in southwestern Sumatra and as the flow rate of the rivers reduces, leading to
the mouths of many of the small rivers flowing into the sea become backed up by
sand banks, creating a series of temporary lagoons. The Cukuh Babui lagoon appears
to offer good hunting potential for prey of L. sumatrana with dog-faced water snake
(Cerberus rynchops) and mangrove cat snake (Boiga dendrophylla) common. Water
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snakes have been reported to represent as much as 18% of the diet of L. sumatrana
(Kanchanasaka, 2001).

Tambling could represent an important site for the conservation for L.
sumatrana in Sumatra due to the park’s extensive nypa dominated swamps and
lagoons along its west and southern coast coupled with the effective control of human
encroachment and hunting.
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RESUME

NOUVELLE OBSERVATION DE LA LOUTRE DE SUMATRA (Lutra sumatrana) A
SUMATRA

Une loutre de Sumatra adulte a été photographiée par les auteurs dans la réserve de Tambling, une
concession privée dans le parc national de Bukit Barisan Selatan dans le sud de Sumatra. Cette
observation représente 1’observation la plus au sud de ’aire de répartition connue de Lutra sumatrana
et seulement la deuxiéme observation des 50 derniéres années de cette espéce a Sumatra.

RESUMEN

NUEVA OBSERVACION DE LA NUTRIA SUMATRANA ( Lutra sumatrana) EN SUMATRA
Una nutria sumatrana ( Lutra sumatrana) adulta fue fotografiada por los autores en Tambling Wildlife
Nature Conservation, una concesion manejada en forma privada, dentro del Parque Nacional Bukit
Barisan Selatan, en el sur de Sumatra. Esta observacion representa el registro mas meridional de la
distribucion conocida de L. sumatrana, y es la segunda vez en los tltimos cicuenta afios que se registra
la especie en Sumatra.

RINGKASAN

PENGAMATAN BARU BERANG-BERANG HIDUNG BERBULU (Lutra sumatrana) DI
SUMATERA

Seekor berang-berang hidung berbulu (Lutra sumatrana) terfoto oleh penulis di Tambling Wildlife
Nature Conservation, sebuah konsesi yang dikelola oleh swasta di dalam Taman Nasional Bukit
Barisan di selatan Sumatera. Pengamatan ini merupakan catatan sebaran paling selatan dari L.
sumatrana dan merupakan catatan penemuan kedua kalinya jenis ini selama lima puluh tahun terakhir
yang tercatat di Sumatra.
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OSG MEMBER NEWS

James Williams MBE
James Williams was awarded an MBE in the Queen’s birthday honours on 16th June
2013, for conservation of Otters in Somerset. Read more....

The OSG also congratulates James for the well-deserved recognition of his work.

OSG Annual Report to IUCN/SSC
We submitted our Annual Report on the state of otters worldwide to the TUCN
Species Survival Commission during November 2013

http://www.otterspecialistgroup.org/Library/OSG_Annual_Report 2013.pdf

New Members of OSG
Since the last issue, we have welcomed 6 new members to the OSG: you can read
more about them on the Members-Only pages.

Nesime Askin, Canada: I am interested in advancing otter research and education in
Canada and will develop new teaching materials to promote otter ecology and
environmental issues. Both as a scientist and as an artist, I hope to fulfill these goals
and promote otter ecological and environmental issues to a new generation of
academics.

Victor Camp, USA: As an independent researcher I am investigating the presence,
habitat utilization, and behavioral activities of the North American river otter (Lontra
canadensis) in gated communities and golf courses in western Lee and Collier
counties of southwest Florida. This research is intended to define the extent these
man-made environments contribute to the population of river otters in southwest
Florida.

Robert Elmer, United Kingdom: I am currently undertaking an undergraduate
research project at Cardiff University Otter Project. I am investigating the effect of
contaminant levels, including Dieldrin and PCBs, on the Bone Mineral Density of
otter bacula.

Marina Schweizer, Brazil: My father studied giant otters in the Pantanal, and I have
followed him. With my husband, I now run a small ecotourism business on the Rio
Negro, working with our guests to record behavioural observations of our resident
group of giant otters.

Anna-Marie Tennant, United Kingdom: I am happiest outside watching the many
wonders of the natural world. Otters hold the top spot. When I am not busy trying to
learn more about this fascinating creature I am busy drawing sketches of them. I am
very committed to knowledge exchange and am working with otter professionals to
develop educational materials about otters and their conservation.
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Heather Wood, United Kingdom: I am a research assistant with Cardiff University
Otter Project (CUOP). I am involved in day-to-day management of CUOP and am
also undertaking a research project investigating the prevalence of Toxoplasma gondii
in otter populations.
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