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Abstract: Communal latrines have important biological and ecological roles for the latrine builder species and for other
taxa that visit these sites and use feces to obtain nutrients and microorganisms that aid in digestion of compounds hard
to process. Nonetheless, coprophagous animals must deal with the costs associated with parasites and other pathogens
present in latrines. Parasites and pathogens are found in Neotropical otter latrines. This species is carnivorous and uses
latrines for territorial marking. The objective of this study was to identify vertebrate species associated with otter latrines
and species that use feces as food resource. Latrines were monitored with camera traps on a monthly basis in 24-hour
cycles. We recorded nine species of vertebrates, including birds, reptiles and mammals, visiting the latrines. Feeding
dependency from latrines in the Atlantic Forest may not be related to periods of low food availability (dry season).
Visitors that ate at the latrines do not have the same feeding habits as otters. The assumption that mammals would avoid
ingesting disease-loaded feces from latrines did not hold, since two mammal species did. We speculate these mammals
might be more resistant or less susceptible to pathogens found in otter feces.

Resumo: Latrinas grupais tem uma funcio bioldgica e ecolégica importante para as espécies que as constroem e para
espécies que visitam estes locais e usam as fezes para obten¢io de nutrientes e microrganismos que ajudam na digestao
de compostos secunddrios de dificil processamento. Porém, animais copréfagos tém que lidar com custos associados
a parasitas e outros patégenos presentes nas latrinas. Parasitas e patdgenos sdo encontrados em latrinas de lontras
Neotropicais. Essa espécie carnivora usa suas latrinas para depdsito de excrementos e para marcacdo quimica de seus
territérios. O objetivo deste estudo foi identificar quais vertebrados se associam a estas latrinas e as usam como fonte
alimentar. Latrinas foram monitoradas com armadilhas de video mensalmente em ciclos de 24 horas. Nove espécies
de vertebrados foram registradas, dentre elas aves, répteis e mamiferos. A dependéncia dos visitantes as latrinas nio ¢
relacionada a perfodos com menor disponibilidade de alimento (estagio seca). Espécies visitantes que se alimentam nas
latrinas nao tem os mesmos hdbitos alimentares que as lontras. Assumir que outros mamiferos evitariam se alimentar de
fezes nas latrinas por perigo de doencas nio estd correto. Porém, as visitas se limitaram a duas espécies de mamiferos que
podem ser resistentes ou menos susceptiveis a doencas encontradas em fezes de lontras.



Introduction

Latrines or defecation spots are places where multiple
conspecifics repeatedly leave their excrements. This behavior
occurs in many mammal species: primates (Irwin er al.,
2004; Gonzalez-Zamora et al., 2012), rodents (Pifiero et al.,
2012), marsupials (Ruibal ez a/, 2011), large herbivorous
mammals (Fragoso, 1994; Lamoot ez al., 2004; Wronski
and Plath, 2010), and carnivores (Gorman and Trowbridge,
1989; Jordan ez al., 2007) including two semi-aquatic species,
the giant river otter (Leuchtenberger er al., 2012) and the
Neotropical otter (this study).

Communal latrines have important biological and
ecological roles for the latrine builder species (Gonzdlez-
Zamora et al., 2012) such as: information center for intra- and
interspecific communication (Gorman and Trowbridge, 1989;
Lariviere, 1999; Jordan ez al., 2007), reproduction (Ruibal ez
al.,2011; Barja ez al., 2011), defense against predators (Jordan
et al., 2007; Barja et al., 2011), and prevention of intestinal
parasite re-infestation (Lamoot ez al., 2004).

Animal excrement deposits also represent an important
resource for vertebrates other than the latrine-builder
species (Leuchtenberger ez al., 2012). Coprophagous species
benefit from the acquisition of nutrients specially during less
productive periods (Livingston et /., 2005; Solano-Ugalde,
2005; Campos ez al., 2011) and of microorganisms that aid in
digestion of chemical compounds present in their diet (Campos
etal., 2011) but are more susceptible to diseases from pathogen
and parasite loaded feces (Weinstein ez a/., 2018). Opossums,
rodents, and some birds are known to visit and forage in
raccoon latrines (Page ez al., 1999; Logiudice, 2001) which are
loaded with partially digested seeds that attract omnivorous
and granivorous species and insectivorous lizards preying on
insects feeding on the feces. Latrines should be less attractive to
taxa that present different diet from the builder species as the
contents may have little food value for these species. Inasmuch,
species that use resources from heterospecific communal
latrines must deal with a tradeoff between foraging gains and
costs of diseases (Weinstein et /., 2018).

The Neotropical otter, Lontra longicaudis (Olfers, 1818),
is a semi-aquatic mustelid (Order Carnivora) that inhabits
continental freshwater habitats as well as brackish waters in
marine estuaries (Blacher, 1987). The species is distributed
from northeastern Mexico to Uruguay and Argentina, east of
the Andes (Emmons and Feer, 1997). Although Neotropical
otter’s morphology attests to its adaptation to an aquatic life
it is still dependent on terrestrial habitats to rest, give birth
and care for its young (Waldemarin and Colares, 2000;
Carvalho-Junior, 2007). These otters feed mostly in water
and prey upon aquatic (fish, shrimp, mollusks) and terrestrial
(birds) species (IL and RS, pers. obs.). The species is classified
as piscivorous within its family (Mustelidae) although its
feeding habit varies with local prey availability (Pardini, 1998;
Quadros, 1998) and can be cither a generalist or a specialist
prioritizing some species of fishes and crustaceans (Uchéa ez

al., 2004). This species’ communal latrines are conspicuous
(Kasper ez al., 2008) and potentially call the attention of other
species. Parasites and pathogens are also found in Neotropical
otter latrines (Vieira et al., 2015).

Giant otter latrines are sampled to study diet (Rosas ez
al., 1999; Ribas er al., 2012) and the removal of items by
other taxa may bias results from these studies (Livingston
et al., 2005; Norris and Michalski, 2010). Therefore, we
monitored Neotropical otter latrines to test: 1) if these sites
attract heterospecifics that use fecal matter as food resource
during periods of low food availability (dry season); 2) if those
species have similar feeding habits as the latrine-builder; and
3) if vertebrate species that are susceptible to contamination
by fecal pathogens differ in the way they use the resources
present in those places from vertebrates that are less susceptible
to disease. Assuming that contamination is highest for other
mammals, we predict that 1) the number of visitors using
Neotropical otter latrines during the dry season is higher than
during the rainy season; 2) visitors that use fecal content as
food are mostly carnivorous or omnivorous; and 3) mammals

do not ingest fecal content, but other visitors do.

Materials and Methods

The study area comprises a stretch of 2 m along the
margins of the Boa Cica River in municipality of Nisia
Floresta (06°05°37.45”S; 35°07°58.57”W), within the Bonfim
Guarairas Environmental Protection Area in the state of Rio
Grande do Norte, Brazil (research authorized by ICMBio
32910-12 and Animal Ethics Committee 079.006/2018).

Two video-camera traps (“Bushnell Trophy Cam 8MP) were
installed, one on each side of 2-m stretch of land flanked by the
river at the same height and angle, sampling continuously (24
hours ON) between January and December 2018. These two
traps covered the area of five latrines of Neotropical otters (Figure
1). Video-trapped animals were identified to the species level
and their feeding behavior observed based on the images. The
number of visits per species was counted as well as the number of

times Neotropical otters were registered defecating (see Table 1).

—_

Figurel. Schematic of the study site showing the placement
of the video-camera traps and the position of the five
Neotropical otter latrines. Images were modified from
Fotosearch.com, Depositphotos.com and Smartkids.com




Figure 2. A: Video-camera trap (top circle) and latrine (bottom ellipse); B: video-captured Neotropical otter defecating.

Results

The estimated prevalence of defecation was 62% (the
number of observed fecal deposits divided by the total number
of records). Figure 2 shows the position of one of the latrines
and the camera trap (Figure 2A) and one otter defecating on
the latrine (Figure 2B).

Figure 3 shows the number of detections of otters per
month defecating and/or scent marking in the communal
latrine in 2018. Scent marking behavior and feces deposition
in communal latrines is seasonal, higher in the dry season (dry
and rainy season defined according to Molion and Bernardo,
2000) (df = 15 ¢* = 5.24; p-value = 0.022). Nonetheless, not
all visitors consumed fecal matter at the latrines. The number
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Figure 3. Number of otter defecating and scent marking
visits (empty triangles) and visits where individuals
consumed fecal matter from the latrines (black squares)
at communal latrines of Neotropical otters, Lontra
longicaudis, at a 2-m stretch along the Boa Cica River,

municipality of Nisia Floresta/RN, Brazil.

of coprophagous visits was plotted along the months and,
contrary to fecal deposition by otters, showed no seasonality
(df = 1; ¢* = 2.35; p-value = 0.12).

Accounting for visits that used the communal latrines
for food and those who did not, we counted nine species of
vertebrates video-trapped, mostly birds (n = 209), followed
by mammals (n = 112) and reptiles (n = 56) (Table 1 and
Figure 4).

Contrary to our prediction, carnivorous or omnivorous
visitors ate at latrines as much as other individuals with
different food habits (insectivorous and herbivorous) (df = 1;
x* = 2.30; p-value = 0.129) and mammals ingested as much
fecal content as other taxa, showing no particular avoidance
(df = 15 ¢* = 1.12; p-value = 0.29). Nonetheless only two
species of mammals ingested feces: Didelphis albiventris and
Rattus norvegicus (Table 1).

Discussion

Neotropical otters visit the study site throughout the year
but defecate and scent-mark more during the dry season, that
coincides with the reproductive period for the species (Cheida
et al., 2006). Nonetheless, there was no seasonality in the
consumption of feces by visitors in the sampled latrines, which
shows that visitors use resources from these sites throughout
the entire year. These visitors could bias studies about otter
diet since some remove and others add items to these latrines
(by also defecating on site).

A similar study with the giant otter (Preronura brasiliensis)
in the Pantanal biome (Leuchtenberger ez a/., 2012) observed
29 vertebrate species visiting the latrines of giant otters.
Despite differences in the habitat (our work was done in
the Atlantic forest and the other study was in the seasonally-
flooded Pantanal) and the distance between the two areas
(around 2900 km), we remarkably had a high species overlap.
In our study we observed two birds: Tigrisoma lineatum and
Aramides saracura; the first was also observed in the latrines
of Pantanal while the second was not, but another species

of the same genus, Aramides cajanea, was registered there.



Figure 4. Examples of video-captures of visitor species registered at the study site both during the day and at night at the
communal latrines of Neotropical otters, Lontra longicaudis, along the Boa Cica River, municipality of Nisia Floresta/
RN, Brazil: A — Procyon cancrivorus; B - Cerdocyon thous; C — Sylvilagus brasiliensis; D - Rattus norvegicus; E - Didelphis
albiventris; ¥ — Tigrisoma lineatum; G — Aramides saracura; H — Tupinambis teguixin; 1 - Iguana iguana.

Comparing the reptiles, we observed two species: lguana
iguana and Tupinambis teguixin; the first is also present in
the Pantanal study along with another Tupinambis species: T.
merianae. We have registered five mammal species, but only
one is common in both studies: the canid Cerdocyon thous.
Moreover, the Pantanal presents higher biodiversity than the
Atlantic forest. In fact, the Boa Cica River is a fragment of
the Atlantic forest that has suffered a strong anthropogenic
impact. Therefore, biodiversity of mammals and birds is
severely affected in our study area when compared with the
Pantanal, and the similarity in the visitors’ fauna highlights
the importance of these communal latrines as food resource
(Figure 5).

Our results reveal that feeding dependency in the Atlantic
Forest is not seasonal and may not be related to less productive
periods (dry season) or shortage of food and be related to
feeding preferences of these visitor species. Also, contrary to

our original hypotheses, visitors that ate at the latrines do not
have the same feeding habits as otters. Insectivorous species
(e.g. Aramides saracura) are using the latrines for feeding but
they might not be necessarily consuming fecal matter and
might instead be preying on the invertebrate fauna associated
with the latrines. Even herbivorous species, such as the iguana,
are thought to be consuming feces from latrines to acquire
important nutrients (e.g. calcium, Campos ez al., 2011).

In general, fecal consumption by mammals, limited to
two of the five mammalian species captured on video, did not
significantly differ from other taxa. Therefore, Neotropical
otter communal latrines are an important food resource that
cycles back into the Atlantic Forest community of vertebrates
and invertebrates, as shown by the visual representation of
this food web (Figure 5).

The usage of such sites can be explored further to address
the questions about which items are removed (or added)



Table 1. List of the species video-trapped in communal latrines of Lontra longicudis along a 2-m stretch along a the margins of the
Boa Cica River in 2018. (Trophic guild: HER = herbivorous, INS = insectivorous, CAR = carnivorous and OMN = omnivorous).

Video Records

T I S Percentage | Percentage

Species Trophic E i" g <%" § _i 2 <%D ﬁ’: 5 Zo g of visits of visits
Common name guild Season with feces | without feces

Dry Rainy Dry ingestion ingestion | Total
Birds
Aramides saracura INS 2111 (09 [ 11 | 15|08 | 12| 14 |11 | 07 | 22| 25 48.1% 38.9% 166
Wood Rail
Tigrisoma lineatum CAR 0310205 [04|[03[05|03|05|04 /|03 | 02|04 11.0% 12.0% 43
Heron
Reptiles
lguana iguana HER 020403 [05[03[02| 01|07 |02]|04 /| 03|06 15.7% 5.4% 42
Iguana
Tupinambis teguixin | OMN - 10201 [02| - |01|O01|01]|0l |- |02]03 0% 8.4% 14
Gold tegu
Mammals
Cerdocyon thous OMN - - |01 ]02(01]| - - - |01 | - - | 01 0% 3.6% 06
Crab-eating fox
Procyon cancrivorus CAR 01| 02| - - {01 01| 02] - - 1020102 0% 7.1% 12
Raccoon
Sylvilagus brasiliensis | HER - - - - - - - - - - - |07 0% 4.2% 07
Wild rabbit
Didelphis albiventris | OMN | 04| 06 | 05 | 04 | 07 | 05 | 06 | 04 | 05 | 07 | 06 | 04 20.0% 12.6% 63
Opossum
Rattus norvegicus OMN | 01| 02|01 |03 |04 |02/ 01]|02|01|03]|02]|02 5.2% 7.8% 24
Rat
Total by Month 32129 (25 |31 |34 |24 | 26|33 |25 |26 | 38|54 55.7% 44.3% 377

and Dreamstime.com

Figure 5. Visual representation of the food web in
communal latrines of Lontra longicaudis. Images were
modified from Supercoloring.com; Canstockphoto.com

to the latrines and how the nutritional value of the items
removed complete the visitors’ diet. Visitors’ contamination
and susceptibility to parasites found in the latrines are also
of interest and may reveal how these ecological interactions
influence the distribution of species in space and time
(Weinstein et al., 2018).
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