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Abstract: Despite the increase of Lutrinae studies, the knowledge of some behaviors
remains limited, especially those that are rarely seen. This study presents three cases of
cub abandonment by Pteronura brasiliensis, and one for Lontra longicaudis. The three
cases of giant otter abandonment occurred in nutrient poor habitats. The neotropical otter
case may be related to cub illness. The current reports, and any future reports they
encourage, could be important when developing conservation plans for these species,
since natural deaths may have implications for population dynamics. Such reports could
also contribute to an understanding of the circumstances surrounding abandonment
behavior.
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All mammalian infants require special care to survive during the initial stages of life
(Thompson et al., 2010). This scenario is no different for otters. For giant otter
(Pteronura brasiliensis), a social species characterized by the presence of one
reproductive pair and non-reproductive individuals, all adult individuals in the group
are responsible for helping in territory defense and for shared care of the young
(Carter and Rosas, 1997). However, as non-reproductive adult are not obligate
assistants, giant otter appears to occupy an intermediate position between the
cooperative and non-cooperative breeding species (Rosas et al., 2009).
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Usually, but not always, young cubs remain in the den with one or more adults -
breeders or non-breeders - as companions or babysitters - while the rest of the group
forages and patrols the group territory (Duplaix, 1980; Carter and Rosas, 1997; Staib,
2005; Rosas et al., 2009). The role of companions is to protect the cubs against
potential predators, dehydration, drowning and hypothermia, and generally help raise
the offspring of the reproductive pair.

The situation is somewhat different for the neotropical otter (Lontra longicaudis).
While giant otters are social and monogamous, the neotropical otter is most often
solitary and seems to have a polygamous mating system where males, which have
larger territories than females, superimpose their territories on those of several
females. However, according to Lariviere (1999), the male remains only one day with
the female, and the parental care is carried out solely by the mother.

Investment by parents in young is often very extensive in terms of time, energy,
and curtailment of overall reproductive effort (Pontier et al., 1993; Charnov and
Ernest, 2006). Abandoning such expensive investments should be rare, and occur only
under extreme circumstances, or occur as a result of pure accident (Trivers, 1972).
Consequently, in otters, the absence of adults from dens with cubs is generally
observed only when there is no imminent danger (Rosas et al., 2009). Often such
absences appear to have no negative consequences. However, occasionally newborn
individuals are genuinely abandoned, and this can lead to severe consequences for the
individual involved, as well as repercussions for the local population. Natural deaths
may play a significant role in population dynamics when a species is endangered
(Duplaix et al., 2008), and so should be considered in future management plans
(Rosas and de Mattos, 2003).

To our knowledge this is the first detailed report of offspring abandonment for
either of these species. A report by Staib and Schenk (1994) mentioned that
abandonment might occur, but gave no concrete details. McTurk and Spelman (2005)
mentioned ‘orphaned’ giant otter cubs, but did not specify how they gained this status,
while the solitary cub mentioned by Lima and Marmontel (2011) had survived
poaching, not abandonment. In the only other publications known to us that mentions
mortality in P. brasiliensis cubs, death was the result of either cannibalism or
territorial conflict, but not abandonment (Mourdo and Carvalho, 2001;
Leuchtenberger et al., 2015).

Abandonment of young can be an adaptive strategy when continued current
investment compromises overall long-term fitness (Trivers, 1972), and has been
reported for a variety of larger mammals, including those with cooperative care (e.g.
hunting dogs — Malcolm and Marten, 1982; lions — Eloff, 1980; Packer and Pusey,
1983; meercats - Doolan and MacDonald, 1997; Klug and Bonsall, 2007 for general
review). Abandonment of cubs has also been reported in other otter species, either in
response to low food availability (Kruuk et al., 1991), cub illness (Simpson et al.,
2008), or den disturbance (Jeffries, 1987; Hauer et al., 2002). However, it has not
been reported for any species of otter in the Neotropics. Here, we report four instances
of abandonment of young in otters from the Neotropics; three involving the giant
otter, and one the neotropical otter.

The first incident occurred in the Uatuma Biological Reserve (see Figure 1),

upstream of the Balbina dam in Amazonas State, Brazil (IBAMA, 1997). On 3™
January, 1996 a solitary newborn giant otter cub was found by fishermen. The
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individual was on a muddy beach (details in Table 1, Figure 2A), used by local
fishermen to berth boats when landing fish (01°55 15.4” S; 59° 29° 58.5” W). No
adult otters were seen in the vicintity. No known den was nearby. According to the
fishermen, the animal was relocated to a more visible location in hope of being
rescued by any member of the group. However, the cub remained alone, vocalizing
and appearing to be in pain. After 4 hours, the animal was taken to CPPMQA (Centro
de Preservacdo e Pesquisa de Mamiferos e Quelonios Aquaticos) of Eletrobras
Amazonas GT at Balbina village to receive neonatal care.
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Figure 1. Study areas of Rio I¢ana (a) and Rio Uatuma (b). C1, C2 and C3 indicates the location of the
P. brasiliensis newborn cubs reported in case 1, 2 and 3, respectively, and C4 indicates the location of
the L. longicaudis cub reported in case 4
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Figure 2. Newborn giant otter cub rescued on a muddy beach on Balbina hydroelectric reservoir (a),
second newborn giant otter cub found on Balbina hydroelectric reservoir in situ within the den (b),
third newborn giant otter cub with unopened eyes found at Tdziali stream (c), neotropical otter cub
found abandoned downstream of the Balbina dam with signs of blindness and pneumonia (d)

The animal was infested with fleas and, based on the loss of epidermal elasticity
and low capillary perfusion time, had a moderate degree of dehydration (8 - 9%). The
animal had difficulty urinating and defecating, only achieving this when stimulated in
ways that mimicked the mother’s natural hygienic care behavior. On January 8" the
cub began to show abdominal distension. It showed signs of pain, was no longer able
to urinate and rejected offered food. It died the same day. A necropsy revealed a
distended bladder, occupying one third of the abdominal cavity, which probably
resulted from a form of uremia linked to pneumonia. The pneumonia recorded in the
necropsy was probably due to the animal’s abandonment.

The second case reported here was also recorded in the Balbina hydroelectric
reservoir (see Figure 1) where several studies have been carried out in order to
determine the impact of hydroelectric lakes on giant otter populations (Rosas et al,.
2007; Cabral et al., 2010; Palmeirim et al., 2014; Rosas et al., 2015). As part of a
radio telemetry project, at 02:30 on February 15%, 2014 a funnel-net trap was fixed on
an active giant otter den with the aim of catching an otter for radio transmitter
implantation (see Silveira et al., 2011 for tagging giant otters for telemetry studies).
However, at 08:00 no giant otter had emerged from the den, and the only sound we
could hear was the squeaks of a newborn cub (see Duplaix, 1980; Mumm and
Knoérnschild, 2014 for giant otter vocal repertoire). We concealed ourselves for a
further three hours, during which time not a single adult was observed near the den.
We then decided to open a trapdoor to investigate its interior, and using a flashlight,
we saw a newborn cub completely alone inside the den (details in Table 1, Figure 2B).
To avoid our presence causing undue stress, we then fully closed the trapdoor, leaving
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the cub within, and without having been touched by human hands, in the hope that the
rest of the group would return to the cub. It is important to note that while the
presence of humans in front of a giant otter den may cause the adults and sub adults to
leave, they always return to the den once humans have gone. Such situations have
been recorded at least five times in Balbina reservoir: in each case the cubs were
moved to another den, but never abandoned them (Rosas et al., 2009; C.S.
Ramalheira, personal observation).

Two days later on February 17®, we returned to the den to monitor developments,
and to our surprise the newborn was still there, completely alone and dehydrated. We
then realized that the cub had been left alone and took it to the Centro de Preservacao
e Pesquisa de Mamiferos e Quelonios Aquaticos (CPPMQA) at Balbina village.
However, it did not survive long, dying on February 25%, 2014. Necropsy revealed
pneumonia. However, we do not know whether this was the primary cause of
mortality, or resulted from aspiration, thermal shock or other causes.

The third record occurred on the middle Rio Icana (Sao Gabriel da Cachoeira
municipality, Amazonas State, Brazil), Rio Negro basin (see Figure 1), where lakes
and streams were visited between October and November 2015 during field research
on how landscape characteristics affect otter distribution (Pimenta, 2016). At 10:30 on
October 28" 2015, while sampling the Ttdiziali Stream (01°44°75" N; 068°42'96” W),
we observed the body of a newborn giant otter cub trapped in the roots of a flooded
tree trunk (details in Table 1, Figure 2C). It showed no signs of having received
aggression, nor did it have any visible abnormalities. The animal had died recently, as
decomposition was not advanced, and no scavenger bites were apparent, but it already
showed symptoms of rigor mortis (which usually peaks about twelve hours after
death, so the animal may have died around 10 p.m. the day before).

Due to logistic limitations, it was not possible to perform a necropsy nor could
the animal, or its tissues, be collected. However, observation of the immediately
surrounding area leads us to propose that the cause of death was drowning. We found
a flooded den some 100m from the body. It was surrounded with giant otter
pawprints, indicating recent use. It is considered relevant that at dawn previous night
as our discovery of the drowned cub, there had been great storm causing a rapid and
substantial rise in river level, which was almost certainly responsible for the observed
den flooding.

Table 1. Number of reported cases, date (month, day, year), sex, weight (g), total length (cm),
estimated age (according to Bozzetti et al. 2015), and status of the individuals abandoned

Case Date Species Sex Weight e Stage Observation
Length age
1 01/03/1996 P. brasiliensis male 620 46 2 weeks  newborn = eyes unopened
2 02/15/2014 P. brasiliensis male  1.050 52 3 weeks ~ newborn | eyes unopened
3 10/02/2015 P. brasiliensis male — --- 45 2 weeks ~ newborn  eyes unopened
4 11/17/2010 L. longicaudis male 1.700 75 - cub eyes opened

According to Rosas et al. (2009), newborn cubs remain in the den during the day
with a babysitter around 50% of the time. The babysitter is usually a single adult from
the group, but not a parent (alloparental care). However, for the other 50% of the time
newborn animals are left alone in the den during the day. It is possible that, in this
third case, the cub had been left alone just for a moment and fell into the water by
itself, as reported elsewhere by Rosas et al. (2008). Nevertheless, the newborn seems
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to be abandoned in the den during a storm which occurred overnight, a time when the
group is generally together and also when nocturnal predators are active. The absence
of adults during the night suggests that the cubs had not been momentarily left alone,
but has been genuinely abandoned by the group.

The fourth record reported here is of a Lontra longicaudis cub (details in Table 1,
Figure 2D). It was found by agents from the Uatumad Sustainable Development
Reserve conservation team (see Figure 1), downstream of the Balbina dam in the
northeastern Amazonas State, Brazil (IDESAM, 2008). On the morning of 171
November 2010, the animal was seen alone and vocalizing throughout the day on the
shore of Lake Calabar (02° 15°218” S; 058° 56°30.6” W). The individual was
monitored in situ by agents. After one day and one night of waiting, without success,
for the return of adults the cub was taken to CPPMQA. It arrived on the morning of
the 19" with signs of blindness, discoordination and pneumonia, and started to receive
appropriate treatment for recovery.

After one week of treatment it no longer showed symptoms of pneumonia.
However, on the morning of 2" January 2011 the animal began to appear lethargic,
and was found dead at 14:00 of the same day. A necropsy indicated the cause of death
had been congestive pneumonia and cerebral lesions caused by hydrocephaly. The
data from the necropsy of this individual, which indicated the animal had
hydrocephaly, raises the possibility that in this specific case the animal was left
behind due to abnormalities it possessed (which would have prevented it reaching
adulthood).

According to Duplaix (1980), giant otter cubs do not leave the den until they are
three weeks old (by which time their eyes are open). At one month, with the eyes now
opened, they are able to swim, and with 6 weeks cubs regularly follow their parents
out of the den and play around the den’s entrance with supervision from parents or
sub-adult siblings, but do not begin hunting and travelling with the group until they
are 3-4 months old (Carter and Rosas, 1997).

In this context, it is notable that all giant otters abandonment records reported
here were newborn cubs, which certainly would not have survived without
parental/alloparental care. In 15 years of constant monitoring giant otters on Balbina
Lake, not a single incident has been recorded of juveniles or individuals from the pre-
dispersal age cohorts being abandoned. This scenario has also been found for the
European otter (Polednik et al., 2011), and fits with predictions of optimal parental
investment theory (Trivers, 1972; Low, 1978; Lycett et al., 1998; Chalfoun and
Martin, 2010), and also with the notion that young will be most vulnerable to
accidents (Rosas et al., 2009).

It is possible that some of the cases reported here represent a disordered
behavioral response by the otters caused by anthropic presence (Lima and Marmontel,
2011). Nevertheless, offspring abandonment has been shown as a natural behavior in
many mammal species and tends to occur due to the presence of anomalies,
congenital diseases or a larger number of cubs in a litter than can be supported under
current conditions. Doing so conserves energy that can then be allocated to the care of
other cubs, or to allocate energy for a future pregnancy that might bring greater
reproductive success (see Ross et al., 1959; Low, 1978; Eloff, 1980; Tait, 1980;
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Elowe and Dodge, 1989; Laurenson, 1994; Maniscalco et al., 2008; White, 2008 for
mammals; and Burger, 1982 for a case in birds).

Giant otters' reproductive peak usually occurs at the receding water season
(Duplaix, 1980; Laidler, 1984; Evangelista and Rosas, 2011; Rosas et al., 2007),
probably as an adaptive behavior to waters dynamic in Amazon, which would
facilitate the capture of fish at the end of gestation and the onset lactation to restore
energetic and nutritional demands of adult females postpartum (Rosas et al., 2007). In
this context, we suggest that those cubs of P. brasiliensis found in the Balbina
reservoir (case 1 and 2), born during a period which, based on data from the last 10
years (Bozzetti et al., 2015) is outside the species regional birth peak, could have been
abandoned by the group as a way to save energy in a period of limited food resources.
Similarly, living in a place with of lack resources due to nutrient poverty such as the
upper Rio Negro, it is possible that the cub found at Igana (case 3) was left behind in
an emergency situation so as to favor the healthier cubs of the litter, since providing
milk or a large offspring may require an intense energetic demand that is difficult to
supply in such a challenging environment.

The hydrocephaly detected in the L. longicaudis cub (case 4) supports the
hypothesis of leaving cubs behind due to illness (see Simpson et al. 2008 for a parallel
case in European otter). As for the cases which necropsy revealed pneumonia, this
may have been caused by low immune capacity due to nutritional deficiency and
hypothermia, which draws attention to the costly investment required by adults to
ensure otter cub care and successfully raise offspring. The fact that all individuals that
were left behind were male also raises the issue of the role of females in mammal
populations. In cases of cub abandonment through lack of resources to support a large
offspring, it is possible that there would be a bias in abandonments toward males,
since females are responsible for generating and nursing the cubs, so playing a key
role in population persistence (Cameron, 2004; West et al., 2005).

The cases reported here of abandonment of still-dependent P. brasiliensis and L.
longicaudis cubs clearly demonstrate that this behavior occurs in at least two species
of the sub-family Lutrinae, in addition to those cases already recorded for the better-
studied European otter (Kruuk et al., 1991; Polednik et al., 2011). More attention
should be given to studies in the areas of distribution of both species so that we can
accumulate evidence that will help us to understand the circumstances in which this
behavior is manifested and its effects on population dynamics of both species,
especially when the stress-sensitivity of otter is considered and the potential this has
for promoting cub abandonment (Mumm et al., 2014).
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RESUME

SEUL A LA MAISON: ENREGISTREMENTS D’ABANDON D’INDIVIDUS
TOUJOURS DEPENDENTS CHEZ LES LOUTRES GEANTES (Pteronura
brasiliensis) ET LES LOUTRES A LONGUE QUEUE (Lontra longicaudis) EN
AMAZONIE BRESILIENNE

En dépit de I’augmentation des études menées sur les loutres, la compréhension de
certain comportement reste difficile, particuliérement ceux qui sont rarement
observés. Cette étude présente trois cas d’abandon de petits par Pteronura
brasiliensis, et un cas pour Lontra longicaudis. Les trois cas d’abandon observés pour
la loutre géante ont eu lieu dans des habitats pauvres en nourriture. Le cas d’abandon
pour la loutre a longue queue semble étre lié a un mauvais état de santé du petit. Les
rapports actuels, ainsi que les futurs rapports qui sont encouragés, peuvent étre
important quant au développement de plans de conservation pour les trois especes de
loutres puisque les morts naturelles peuvent avoir des implications dans la dynamique
des populations. De tels rapports pourraient également contribuer a la compréhension
des circonstances entourant le comportement d’abandon.

RESUMEN

EN CASA SOLO: REGISTROS DE ABANDONO DE INDIVIDUOS AUN
DEPENDIENTES DE NUTRIAS GIGANTES (Pteronura brasiliensis) Y
NUTRIAS NEOTROPICALES (Lontra longicaudis), EN EL AMAZONAS
BRASILERO

A pesar del incremento en estudios sobre Lutrinae, el conocimiento sobre algunos
comportamientos, especialmente aquellos raramente vistos, sigue siendo limitado. Este
estudio presenta tres casos de abandono de crias por Pteronura brasiliensis, y uno por
Lontra longicaudis. Los tres casos de abandono de nutria gigante ocurrieron en
habitats pobres en nutrientes. El caso de nutria neotropical puede estar relacionado con
enfermedad de la cria. Estos reportes, y cualquier reporte futuro que pudiera surgir
motivado por este trabajo, podrian ser importantes al desarrollar planes de
conservacion para estas especies, ya que las muertes naturales pueden tener
implicancias para la dindmica poblacional. Tales reportes también podrian contribuir a
entender las circunstancias que rodean al comportamiento de abandono.
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