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Abstract: Sampling wild animal populations using non-invasive techniques is advised when dealing with threatened 
species. Hair samples provide ecological information like species and individual identification. However, hair 
trapping is scarcely used in otters, due to their aquatic habits. Most studies are with captive individuals, so there 
is the need to test non-invasive hair trapping methods in otters in the wild. The aim of this study was to develop a 
simple and cost-effective method to collect hair from otter species in a non-invasive way. The study was carried out 
in the Paranapanema River, São Paulo State, Brazil, with the Neotropical otter (Lontra longicaudis Olfers, 1818), 
a protected species. Hair traps (wooden sticks and tree roots with adhesive tape or wax bands) were set during six 
nights on river banks, otter trails and scent-marking sites. Traps were baited with otter fresh spraints from other 
river locations. From the 23 traps, 10 (43.7%) were successful in collecting otter hairs, mostly guard-hair. The 
sticks were much more efficient than the roots at capturing otter hair (70.6.% vs. 0%) as well as adhesive tape when 
compared to wax (71.4% vs. 0%). Method simplicity and efficiency suggest that it can be a cost-effective way for 
collecting otter hairs without the need for capturing individuals. This method can be used for: assessment of local 
otter distribution; collecting otter hair samples for sex and individual identification (by molecular analysis), trophic 
ecology (by isotopic analyses), ecotoxicology (by contamination analysis) or behaviour ecology (by hormonal and 
stress levels analysis). More trapping campaigns should be implemented to further test the method’s efficiency.
Keywords: hair trap, Lontra longicaudis, non-invasive methods, Brazil.

Coleta não invasiva de pelos de lontra Neotropical

Resumo: O uso de técnicas de amostragem não-invasivas é aconselhado quando se trabalha com espécies ameaçadas 
de animais selvagens. Amostras de pelo fornecem informações ecológicas, como a identificação ao nível da espécie 
e do indivíduo. No entanto, a coleta de pelo é pouco usada em lontras, devido aos seus hábitos aquáticos. A maioria 
dos estudos é feita com indivíduos em cativeiro, existindo por isso a necessidade de testar métodos não invasivos 
de coleta de pelos de lontras na natureza. O objetivo deste estudo foi desenvolver um método simples e com uma 
boa relação custo-benefício para coletar pelos de espécies de lontra de maneira não invasiva. O estudo foi realizado 
no rio Paranapanema, Estado de São Paulo, Brasil, com a lontra Neotropical (Lontra longicaudis Olfers, 1818), 
uma espécie protegida. Armadilhas de pelo (estacas de madeira e raízes de árvores com fita adesiva ou bandas 
de cera depilatória) foram colocadas durante seis noites nas margens do rio, em trilhas e locais de marcação de 
lontra. As armadilhas foram iscadas com dejetos frescos de lontra de outros locais do rio. Das 23 armadilhas, 10 
(43.7%) foram eficazes na coleta de pelos de lontra, maioritariamente pelos-guarda. As estacas foram muito mais 
eficientes que as raízes na captura de pelos de lontra (70.6.% vs. 0%) tal como a fita adesiva quando comparada 
com a cera (71,4% vs. 0%). A simplicidade e a eficiência do método sugerem que esta pode ser uma maneira 
econômica de coletar pelo de lontra sem a necessidade de capturar indivíduos. Este método pode ser usado para: 
levantamento da distribuição local da lontra; coleta de amostras de pelo de lontra para identificação sexual e 
individual (por meio de análise molecular); ecologia trófica (por meio de análise isotópica); ecotoxicologia (por 
meio de análise de contaminantes); e ecologia comportamental (por meio da determinação de níveis hormonais 
reprodutivos e ligados ao estresse). Mais campanhas de armadilhagem devem ser implementadas para melhor 
avaliar a eficiência do método.
Palavras-chave: armadilha de pelo, Lontra longicaudis, métodos não-invasivos, Brasil.
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Introduction
Monitoring or sampling wild animal populations is important to 

increase our scientific knowledge on the structure and functioning of 
ecosystems and to inform managers and decision-makers, particularly 
when dealing with elusive and low density species, still lacking relevant 
ecological information. At the same time, there is an increasing pressure 
from the public, environmental and scientific bodies to use non-invasive 
techniques, in particular when surveying mammals (Sikes & Gannon 
2011).

Among the non-invasive sampling methods that have been 
developed to survey mammals, hair samples have the advantage 
of providing ecological information, like species and individual 
identification (e.g. Foran et al. 1997), hormonal and stress levels 
(Koren et al. 2002, Macbeth et al. 2010), diet reconstruction based on 
carbon and nitrogen isotope values (e.g. Hobson et al. 2000, Mitani et al. 
2009, Walter et al. 2014) and exposure to environmental contamination 
(e.g. Pereira et al. 2006). Hair traps are commonly used to sample hairs 
from wild free-moving animals (e.g. Baker 1980, Mowat & Strobeck 
2000, Vine et al. 2009, Monterroso et al. 2014) as they do not require 
checking on a daily basis such as snares and leg-hold, Hancock or box 
traps. However, hair trapping in semi-aquatic mammals is scarcely used 
due to their aquatic habits while active that difficult its implementation.

Otters are semi-aquatic mammals, most of them elusive and shy 
species, that rest on land but use water in most of its daily activities 
and most of the times their dens are on the water edges opening directly 
to water (Kruuk 2006). Traditional capture methods, such as box/
cage traps, tend therefore to have low capture success (Kranz 1995). 
Although there are some studies addressing the practicability of 
various field techniques for capturing and radio-tracking otters 
(e.g. Ó Néill et al. 2008), modified body-snares or foot-hold traps 
(Ben-David et al. 1998, Newsome et al. 2009) or Hancock traps 
(Mitchell-Jones et al. 1984) are not advised due to safety concerns (e.g. 
sensitivity to stress) especially since all but one (North American river 
otter - Lontra canadensis Schreber, 1777) out of the thirteen existing 
otter species in the world have a conservation status of Endangered 
(EN), Vulnerable (VU) or Near Threatened (NT) and decreasing 
population trends in most of their range (IUCN 2017). Nevertheless, 
most of otter species still lack information in some critical parameters, 
such as population size and structure, occupancy patterns, or genetic 
diversity. Therefore, non-invasive methods that supply biological 
samples such as hair trapping should be pursued.

There are still very few published studies on otter hair trapping 
methods and most of them with captive individuals. To obtain DNA-
based population estimates of river otter, Depue & Ben-David (2007) 
developed and tested, first in captivity and then in the wild, three traps 
to capture otter hairs: 1. modified body-snare, 2. modified foot-hold 
trap, and 3. bucket trap. The first two provided an effective technique 
for obtaining hair from individual river otters, with a success rate of 
94% and 3–20 guard hairs per capture. Another study, directed to the 
test methods for estimating the number and recording the distribution 
of river otter (Johnson et al. 2013), used wire body snares and knaplock 
hair snag to collect otter hairs for genotyping with the first being more 
effective than the second. Their data suggested that hair collection was 
an efficient and cost-effective technique for monitoring the abundance 
of river otter with known latrine sites. In regard to both studies, and 

although they did not restrained animals in any trap type, one might 
argue that breakaway body-snares still causes some type of stressful 
otter interaction with the trap.

Two other studies were conducted with captive Eurasian otters 
(Lutra lutra Linnaeus, 1758). Anderson et al. (2006) developed a 
successful hair trapping method with two clay pipes with Velcro 
straps with cylindrical geometry placed following initial trails. The 
success rate of the trap was 0.71 hair samples collected per trap night 
(five nights out of seven) and hair was successfully used for DNA 
extraction; however, otters only approached the traps after these were 
baited with chicks. The other study was conducted by Kuhn (2010) 
who tested two designs of hair traps (a wooden box and sticks stuck 
into the soil), two distinct materials (a double-sided adhesive tape and 
the hook side of Velcro brand fastener) and three types of lures in the 
box (food - chicks, foreign spraints and cod liver oil). The 6-day test 
resulted in successful capturing otter hairs, and up to 52 hairs/24 hours 
were found glued on the adhesive tape that was fastened to the lid 
of the box. The set of sticks with Velcro strips was the less effective 
device with only five hairs collected in four days and spraints were 
the most effective lure.

The approaches above described revealed high potential for 
successful hair trapping but there is still the need to test non-invasive 
hair trapping methods in otters in the wild. They also addressed just 
two other species, the North American river otter and Eurasian otter, 
the two most know otter species. 

The Neotropical otter (Lontra longicaudis Olfers, 1818) is 
considered “Near Threatened”, both on a global scale (Rheingantz 
& Trinca 2015) as well as in Brazil (Rodrigues et al. 2013). Robust 
ecological information is still lacking on population size, area of 
occupancy, genetic diversity, population connectivity, as well as on 
interactions with man (Barbieri et al. 2012, Rheingantz & Trinca 2015), 
and exploring the application of non-invasive techniques for collecting 
hair samples is important.

The aim of this study was to develop a simple, cost-effective 
and rapid method to collect otter hair samples in a non-invasive way 
for future use in distribution studies, and in isotopic and molecular 
analysis. To our knowledge this is the first study of Neotropical otter 
hair capture method.

Material and Methods

The study was carried out in a 10 km stretch of the Paranapanema 
River, in Angatuba and Paranapanema municipalities, in São Paulo 
State, Brazil (Figure 1). This river stretch is located downstream of the 
Jurimirim hydroelectric station, with bordering landscape composed 
of riverine forests (with some degree of human disturbance including 
areas used by fishermen, small fishing and living houses, stretches of 
riparian deforestation) and agro-silvo-pastoral fields (e.g. Eucalyptus, 
corn and cotton plantations, cattle breeding pastures) (IBGE 2017). The 
area is characterized by a sub-tropical climate, with rainy summers and 
dry winters, and average temperatures of 22°C in the warmest month 
(March) and 17°C in the coldest (June) (CEPAGRI 2017).

This study site was chosen because regular presence of Neotropical 
otters was previously detected, based on fresh spraint (term used 
specifically for otter scats) daily observation and the identification of 
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several holts. Otters use holts and shelters even near disturbed areas 
(Santos & Reis 2012). Nevertheless we selected sampling points outside 
the main human fishing areas and with adequate riparian cover. Hair 
traps consisted of rectangular 60 cm wooden sticks with double-sided 
adhesive tape (Axton 50mm light brown) wrapped around the part 
of the stick that was not buried. A variation was also tested using 
wax bands instead. When superficial tree roots were available these 
were preferred to sticks, as the first are more natural elements to otter 
habitat and involved less costs (Figure 2). Attaching the adhesive tape 
to roots was more difficult than the wax bands so the latter were more 
used in the roots. A total of 23 traps (17 sticks and six tree roots) were 
set on river banks, on otter trails and scent-marking sites. The number 
(ranging between two and seven) and type of trap that were placed at 
each sampling point depended on the area, structure, and substrate at the 
site. The low number of used roots reflects their low availability near 
the sampling points. The distance between the sticks varied between 
40 to 60 cm depending on the site characteristics. Trap deployment was 
conducted on the 30th May 2017.

To attract otter to the traps, we decided not to use traditional 
baits as fish, as otters do not readily take fish that they have not 

caught themselves (Kruuk 2006). Based on the knowledge that otters 
are territorial and mark intensively their territories and that spraint 
deposition is associated with territoriality and resource defence, and it 
is a powerful mean of intraspecific communication (Kruuk 1992), we 
baited each trap with fresh spraints from the same river but from other 
locations, the further possible from the sampled point to maximise the 
probability of being from a different individual. Spraints also have the 
advantage of decomposing slowly and not being eaten by other species 
nor stolen (Kuhn 2010).

Hair traps were checked after two and six nights. In the first 
checking, collected hairs were removed with sterile forceps and placed 
in individual plastic bags for future processing in the laboratory. 
Hair traps were removed at the end of day 6 since on the last night 
started to rain intensively and river water level started to increase, and 
would soon submerge some of the traps. During the sampling period 
there were no rain and water level remained stable. To avoid species 
misidentification, all sampled hairs were processed for observation 
of cuticular impressions and medullar pattern (Quadros & Monteiro-
Filho 2006a, Martin et al. 2009) and identified to species level using 
mammal hair keys and guides (Quadros & Monteiro-Filho 2006b, 
Kuhn & Meyer 2010, Quadros & Monteiro-Filho 2010). To check for 
differences between visits (two and six nights), we run a statistical test 
for “difference between two proportions” using STATISTICA software 
(version 13).

Results

Four of the five sampling points gave positive results. From the 
23 traps, 10 (43.7%) were successful in collecting otter hairs, mostly 
guard-hair (Figure 3, Table 1). Other otter hairs were also collected but 
as only guard-hairs are used for processing, we only considered these. 

The sticks were much more efficient than the roots at capturing 
otter hair (70.6.% vs 0%) as well as adhesive tape when compared with 
wax (71.4% vs 0%).

In the second visit to the traps (after six nights) some sticks were 
muddy and four sampling points were marked with spraints and the 
remaining two had claw marks, confirming that otters visited the 
sampling points during the study period. In the first visit (after two 
nights) just one trap had collected otter hairs (five in total, two of which 

Figure 1. Study area location within Alto Paranapanema river basin, São Paulo 
State, Brazil. Black dots indicate sampling points (from P1 – 23º28´50´´S, 
48º37´12´´W to P5 -  23º30´57´´S, 48º37´55´´W)

Figure 2. Sampling with sticks (left) and using roots (right)
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Trap Sampling Point Stick (S)/Root (R) Adhesive tape/Wax
Number of collected otter hair

After 2 nights After 6 nights
1 1 S1 Adhesive tape 2 74 
2 1 S2 Adhesive tape 0 0
3 1 S3 Adhesive tape 0 3
4 1 S4 Adhesive tape 0 7
5 1 S5 Adhesive tape 0 0
6 2 S1 Wax 0 0
7 2 S2 Adhesive tape 0 0
8 2 S3 Adhesive tape 0 32
9 2 S4 Adhesive tape 0 30 
10 2 S5 Adhesive tape 0 6
11 2 S6 Adhesive tape 0 3
12 2 R1 Wax 0 0
13 3 S1 Adhesive tape 0 236 
14 3 S2 Adhesive tape 0 331
15 4 S1 Adhesive tape 0 22
16 4 S2 Adhesive tape 0 0
17 5 S1 Wax 0 0a 
18 5 S2 Wax 0 0b
19 5 R1 Wax 0 0
20 5 R2 Wax 0 0
21 5 R3 Wax 0 0
22 5 R4 Wax 0 0
23 5 R5 Wax 0 0

Table 1. Number of Neotropical otter guard-hairs collected with adhesive tape and wax fastened to wooden sticks and tree roots in Paranapanema river (São Paulo 
State, Brazil)

a23 and b19 hairs of E. barbara were collected in this trap

Figure 3. Otter hair trap (stick with adhesive tape) with dozens of otter hairs

guard-hairs). After six nights, many more hairs were collected in all 
sites (p = 0.0005 - significant difference of proportions of sticks with 
adhesive tape between visits; p = 0.009 - significant difference of sticks 
between visits). Some hairs were removed in the field with forceps 
and that proved to be more difficult with wax traps than with adhesive 
tape. Therefore, hair was removed from several sticks afterwards in 

the laboratory to prevent further manipulation in the field. Although 
field observation already pointed that, with the exception of two 
traps, no hair from other species was collected, this was additionally 
confirmed by cuticular impressions and medullar pattern observation. 
The non-otter hairs were of tayra (Eira barbara) and here the only 
hair trapped in wax.
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We found that tayra hair captured in wax is far more difficult 
to clean than otter hair from adhesive tape (both had 70% - alcohol 
applied but wax needed a longer cleaning process). In addition, the 
former presented a more difficult cuticular identification probably 
due to both the more extensive clean-up process and to the initial 
damaging by the wax.

Discussion

The simplicity and efficiency of the method used suggest that it 
can be a cost-effective way for collecting otter hairs without the need 
for capturing individuals. The use of fresh spraints may induce the 
investigation by other otters and may be a key element for the method 
efficiency. Males may respond more intensively to fresh spraints than 
females and this may have influence on the type of study and objectives, 
so further tests including molecular analysis are needed. 

Except for tayra, no hair from other non-otter species otter was 
collected. This is probably due to the specificity of the sampling points 
(steep margins near water in trails mostly possible to be accessed by 
semi-aquatic species rather than terrestrial species) and due to the 
use of fresh otter spraints as bait. Such specificity helps diminishing 
cross-contamination of DNA based on hair samples. The tayra is a 
typical forest species but also can be found in the vicinity of aquatic 
habitats (Nowak 1999) and can also use altered environments that 
provide resources (e.g. agriculture and plantations) (Presley 2000, 
Hunter & Barrett 2011) as was the case of the surrounding environment 
of the sampling point were the hairs were collected.

The higher capture success in sticks when compared with roots 
was rather surprising as we expected that the latter, being more natural 
elements to the otter habitat, would capture more hair. A possible 
reason is the novelty in the otter environment investigated by the 
resident otters. Nevertheless, we must remind that the low availability 
of adequate roots near the sampling points led to an unbalanced number 
of the two types of traps used. Although both glue types captured hairs, 
only adhesive tape captured otter hairs. Additionally wax proved to 
be more inadequate as it damages the hair and decreases effectiveness 
of cuticular impressions and future molecular analysis. For this we 
recommend adhesive tapes.

This was a short-term study (six nights) and capture efficiency 
may vary if a longer capture campaign is conducted and with a higher 
number of traps. However, the minimum capture efficiency of our hair 
traps (one otter sample/2–6 trap-nights) was similar to the results of 
Depue & Ben-David (2007) for river otter (one otter capture/2–228 
trap-nights) and higher than live-capture rates for the same species (one 
otter capture/21–315 trap- nights; Melquist & Hornocker 1983, Shirley 
et al. 1983, Serfass et al. 1996, Blundell et al. 1999, Belfiore 2008). The 
significant difference between the success of otter hair capture after two 
(low) and after six (high) days may be result of otters not using that 
specific part of the territory every night, so larger periods of sampling 
(several days/weeks) will improve capture efficiency.

The capture success in different study sites is presumably related 
to otter abundance (Depue & Ben-David 2007). In this study, although 
otter numbers are not known, the daily presence of new otter spraints 
in most of the sampling points may suggest a high local otter density. 
Nevertheless it can also be a response of the same individual(s) to novel 
elements in its territory due to the short duration of the study (no time 

for habituation) and this needs further investigation. The high capture 
efficiency and success of hair traps was also likely a result of the high 
availability of otter holts and/or presence of otter signs of presence 
where the traps were deployed.

Our method can be used for the following tasks: a) assessment 
of local otter distribution; b) collecting otter hair samples for sex and 
individual identification (by molecular analysis); trophic ecology 
(by isotopic analyses); ecotoxicology (by contamination analysis) 
or behaviour ecology (by hormonal and stress levels analysis). 
Additionally, hair samples have proved to be a much more reliable 
(Anderson et al. 2006) and cost-effective (Johnson et al. 2013) source 
of DNA than spraints. Molecular and isotopic analysis success from 
the capture hairs in this study will be explored in future works but at 
the moment we can report that 11 otter hairs were selected for isotopic 
analyses and successfully used for establishing an isotopic signature 
and trophic niche for the Neotropical otter.

This method can be implemented in other regions for otter species 
with identified holts and/or tracks, in areas of usual otter marking. The 
degree of success is expected to be lower in areas where the habitat use 
is low, or where it is more difficult to identify otter holts (e.g. Eurasian 
otter in Mediterranean habitats where holts are mainly under vegetation), 
or in areas of low otter population density.

There are some possible method limitations that should be 
considered. One is loss of adhesive capabilities. These type of materials 
can lose their stickiness because of humidity but using stronger adhesive 
types may be more intrusive to animals. Consequently we advise not 
the use of stronger adhesive tape or wax but instead to check traps for 
loss of adherence and change tapes if and when necessary. In our case, 
during the six days of trapping, we had no need to change the adhesive 
tape or the wax but we advise checking for stickiness loss every three 
days especially in tropical (humid) environments. Also, the use of glue 
material in animal tissue may decrease effectiveness for ecotoxicological 
or molecular analysis. An alternative could be the use of velcro stripes 
but they seem to be less effective in capturing hairs, especially hairs 
with roots that are needed for molecular analysis. We must also take 
into consideration the possibility of water level variation in the river 
or stream were this method will be applied. Tropical environments 
(not only but especially) can be subjected to sudden and intense water 
level variations due to intense rain. If traps are subjected both to rain 
and especially to submersion, trap efficiency and hair sample analysis 
will decrease considerably. Consequently trapping campaigns should 
be conducted outside high rain and humidity periods if possible. 
Additionally, the use of these traps can affect or harm other animal 
such as insects. We did not found many insects captured in the traps, 
nevertheless, this is always a risk. Trap deployment should try to 
minimize non-targeted accidental catches.

More trapping campaigns should be implemented to further test 
the method’s efficiency, with a higher number of trapping sites and a 
longer duration. Also, molecular analysis of the hairs collected should be 
performed to test individual identification, and test the DNA extraction 
efficiency in relation with hair cleaning processes. Although wooden 
sticks and tree roots can be used, sticks appear to be considerably more 
attractive for otter scent marking. Additionally, the use of other otter 
spraints as bait should be tested in relation with the distance from the 
sampling points as the response individuals might, by hypothesis, be 
stronger to neighbours than to distant animals.
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