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Abstract The giant otter Pteronura brasiliensis was hunted
almost to extinction in the Peruvian Amazon during a
period of professional trade in wild animal skins during
1920–1973. In 1973 the Department of Agriculture of Peru
(INRENA) prohibited commercial hunting in the Peruvian
Amazon, and the giant otter was included in Appendix I of
CITES. From 1973 to 2004 giant otter populations expe-
rienced a slow recovery in numerous rivers of the Peruvian
Amazon. Here, we report the population growth of the
giant otter on the Yavarı́-Mirı́n and Yavarı́ Rivers in north-
east Peru. The first evaluations of giant otter populations in
these rivers, in which no individuals were sighted, were in
1992–1993. During surveys in 1996 and 1997 two individ-
uals were sighted. In 2001, 19 individuals were sighted and
in 2003 and 2004, 41 individuals were observed. This in-
crease demonstrates a slow recovery and shows that the
population has not yet reached its carrying capacity. The
prohibition of international trade in otter skins by CITES,
supported by INRENA, helped the population recover and
was important in the conservation of this species.
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Introduction

The giant otter Pteronura brasiliensis is endemic to
South America, ranging from the Llanos of Colombia

and Venezuela to the north-east of Argentina, including the
Amazon basin (Carter & Rosas, 1997). Professional hunting
for the skins of giant otters began in c. 1920 and continued
until 1973 (Smith, 1981; Carter & Rosas, 1997). During the
period of legal exploitation giant otter skins were consid-
ered one of the best furs in international markets (Utreras &
Jorgenson, 2003). A hunter would receive the equivalent
of USD 50 for a single giant otter skin, which would be
worth c. USD 250 when it reached Europe or the USA
(Smith, 1981). High demand led to indiscriminate hunting

throughout the species’ geographical range, resulting in global
decline and local extinctions in many areas (Eisenberg, 1989;
Carter & Rosas, 1997).

The Peruvian Amazon exported 23,980 giant otter skins
between 1946 and 1973 to Germany, England, Switzerland
and the USA (Smith, 1981). Large numbers of skins were
exported between 1946 and 1960 but after 1960 the number
declined gradually until the early 1970s when very few skins
were exported (Pacheco, 1983; Fig. 1). As the demand, value
and legality of giant otter skins did not change during this
period the reduction in export was probably because of
drastically reduced numbers of giant otters in areas ac-
cessible to professional hunters. Following this decline
giant otter numbers remained low, and the species is cat-
egorized as Endangered on the IUCN Red List (Duplaix
et al., 2008).

On the Yavarı́ and Yavarı́-Mirı́n Rivers of north-east
Peru hunting during the period of commercial use of giant
otter skins reduced the population to remnant levels whilst
the otter’s habitat remained relatively untouched (Bodmer
& Puertas, 2003). The Yavarı́ and Yavarı́-Mirı́n area now
contains healthy populations of many other large mammal
species (Salovaara et al., 2003), and hunting pressure is low
(Bodmer & Pezo, 2001).

Here, we show how the giant otter population has
recovered in the Yavarı́ and Yavarı́-Mirı́n and suggest that
this is a direct result of the almost complete cessation of hunt-
ing after the Department of Agriculture of Peru (INRENA)
banned the commercial hunting of wildlife in 1973 in com-
bination with strict control of trade in skins by CITES. We
use population models to predict how giant otter popula-
tions on the Yavarı́ and Yavarı́-Mirı́n may increase further
and at what levels they may stabilize.

Study area

The Yavarı́-Mirı́n River (Fig. 2) is one of the principal
tributaries of the Yavarı́ River, a major white-water
tributary of the Amazon that forms the border between
Peru and Brazil. The high water season on the Yavarı́ starts
in January and persists until June. However, the Yavarı́-
Mirı́n is strongly influenced by local rainfall, and because
there is no distinctive rainy and dry season in this part of
the Amazon, the Yavarı́-Mirı́n can rise and fall at any point
during the year. The visibility of otters in riverside habitats
is therefore similar throughout the year on this river.
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Methods

We conducted 2-month censuses on the middle section of
the Yavarı́-Mirı́n River and near the mouth of the Yavarı́-
Mirı́n on the Yavarı́ River in Loreto, Peru, during 1992–
2004 at intervals of 4 years. Censuses in 1992–1993 and
1996–1997 were conducted by R. Bodmer (unpubl. data),

and censuses in 2001 were conducted by Isola & Benavides
(2001). We conducted 537.7 km of censuses in November
2003 and March–April 2004. All researchers in all censuses
were trained in giant otter censuses to the same degree and
used experienced field guides. Following as closely as
possible the recommendations of Van Damme & Wallace
(2005) we used sample counts to compare relative abundance

FIG. 1 The number of skins of giant otter Pteronura brasiliensis exported from the Peruvian Amazon during 1946–1973 (adapted from
Pacheco, 1983).

FIG. 2 The study area and census localities for the 2003 and 2004 surveys on the Yavarı́ and Yavarı́-Mirı́n Rivers. The rectangle on the
inset indicates the location of the main figure in Peru.
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between censuses, rather than absolute counts that would
have required identification of all individuals in the study
area and considerably more time (Groenendijk et al., 2005).
Censuses were conducted by paddling downstream by boat,
scanning with binoculars and listening for otter calls. We
recorded group sizes and locations using a global positioning
system, which we also used to calculate the length of each
transect. Double counting was avoided by maintaining a
constant boat speed and where possible by identifying in-
dividual otters by their unique throat markings.

Population change was calculated using dN/dt 5 rN,
where N 5 number of individuals in the population and
r 5 intrinsic rate of natural increase. The growth curve for
the population was obtained using maximum growth rate,
Max (dN/dt)/K, where K 5 the carrying capacity of the
ecosystem and Max (dN/dt) 5 the point of inflexion of the
maximum growth rate.

We determined the influence of humans on giant otters
by informal interviews with hunters and fishermen on the
Yavarı́-Mirı́n and Yavarı́. Interviewees in the villages of
Carolina (four fishermen from the total of 21 inhabitants
and a police post) and San Francisco de las Mercedes (four
fishermen from the total of 14 inhabitants) were asked (in
November 2003 and March 2004 respectively) if they
hunted or had ever hunted giant otters and how they used
the species.

Results

Between 1993 and 2004 the population of giant otters in the
study area increased (Fig. 3). During the first census in
1992–1993 no giant otters were located. Four years later two
individuals were observed in the region of an abandoned
community, Colonia Barros. This was the first sighting of
the species on the Yavarı́-Mirı́n since the ban in trade. Isola &
Benavides (2001) recorded 19 individuals in their census

in 2001, and during our 2003–2004 censuses we observed
41 individuals. As the population of otters increased the
growth rate increased and the intrinsic rate of natural in-
crease (r) declined, as expected with density-dependent pop-
ulation growth (Fig. 4).

A density-dependent population reaches carrying capac-
ity (K) when r is 0. Projecting the rate of natural increase
to zero gives an estimated K of 142 giant otters (Fig. 5a).
When the growth rate (dN/dt) curve for population size is
extrapolated, we can measure the maximum growth rate
(Max dN/dt) at the point of inflexion when the population
size is 0.5K (71), i.e. 8.45 giant otters per year (Fig. 5b). Using
the projected growth rate for the population we estimate
that K will be reached 20 years from the date of the last
census, i.e. in 2023.

Generally, the interviews suggested that, apart from
a few isolated cases, giant otters are rarely hunted because
markets and uses for the species are limited, and other
animals are easier to find and hunt. Of eight interviewees
four mentioned the use of giant otter parts as ornaments.
Two interviewees stated that they do not hunt giant otter
because there is no economic reason for doing so, and they
save their gun cartridges for animals they can sell. One
interviewee mentioned that he once sold a skin he had
in his house as an ornament to a passing trader. One
interviewee mentioned that giant otters make good pets,
and one said that the meat of giant otters was good bait for

FIG. 3 Population growth curve for giant otters on the Yavarı́ and
Yavarı́-Mirı́n Rivers (Fig. 2), showing the increase in numbers
of individuals observed and the growth rate (dN/dt) between
census years.

FIG. 4 (a) The growth rate (dN/dt) and (b) the intrinsic rate
of increase (r) of the giant otter population on the Yavarı́ and
Yavarı́-Mirı́n Rivers (Fig. 2) at the population sizes recorded in
each of the four censuses.
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capturing yellow-footed tortoise Geochelone denticulata.
One young hunter said that he once shot a giant otter
because he had never seen one before.

Discussion

CITES is perhaps the best known international conserva-
tion treaty. It was set up to regulate the trade in threatened
species and generally prohibits international commercial
trade in seriously threatened species (Wells & Barzdo, 1991).
It is now generally acknowledged that for most species
habitat loss is a much more significant threat than the
international trade in wildlife (Hutton & Dickson, 2000),
and CITES recognizes that wildlife conservation cannot be
divorced from wider issues of land use, development and
social justice (Hutton & Dickson, 2000). Clear examples in
which CITES has been the key force in saving threatened
species are uncommon but a few case studies (Hutton &
Dickson, 2000) show that some species have recovered after
inclusion in the CITES treaty (e.g. Nile crocodile Crocody-
lus niloticus and African elephant Loxodonta africana,
Sharp, 1997; citron-crested cockatoo Cacatua sulphurea
citrinocristata, Cahill et al., 2006). Several marine mammals
may also have benefited from CITES controls (Wells &
Barzdo, 1991).

Overhunting of giant otters and other species between
the 1950s and the 1970s was of concern to the Peruvian
authorities and, in 1973, the Peruvian Ministry of Agricul-
ture promulgated a law that prohibited the professional
hunting of wildlife in the Peruvian Amazon (Ponce del
Prado, 1973). The giant otter was included in Appendix I of
CITES in 1973 and, in 1975, international trade restrictions
on giant otter skins came into force. The economic benefit
of trade in giant otter skins therefore fell. However, over-
hunting had already led to a reduction in the export of skins
because of the extermination of the species in many areas.
Regulations prohibiting further trade and loss of the
economic benefits of professional hunting acted on an
industry that had already almost ended and allowed the
recovery of giant otter populations. Although it is possible
that the ban by the Peruvian authorities could have reduced
hunting pressure on giant otters, it is not clear that the
Peruvian authorities could have enforced the ban if in-
ternational markets for giant otter skins had still existed.
Because giant otters were not used within Peru their value
was dependent on international trade and, because Peru
has long international borders with several countries within
the giant otter’s range, export of illegally hunted skins
would have been relatively easy. The CITES restrictions,
however, effectively closed the international markets in
North America and Europe and made the hunting of giant
otters uneconomical.

The population of the giant otter on the Yavarı́-Mirı́n
and Yavarı́ Rivers underwent a rapid increase after 1992. It
appears that the population had reached such low levels
that the rate of increase was initially very slow, even though
otters can breed from 3 years old and have up to four young
per litter annually. But by the late 1990s the population had
increased such that the rate of population growth increased.
A similar increase may have begun in the Pacaya-Samiria
National Reserve in Peru, where Schenck (1999) did not
locate any giant otters in 1995 but Isola (2000) recorded
a pair of giant otters during a 3-month census in 2000. The
growth of the population in this Park appears to be at an
earlier stage than that on the Yavarı́-Mirı́n and Yavarı́.
Perhaps populations reached even lower levels in this area
because of its proximity to the city of Iquitos. Slowly
increasing populations have also been recorded in other
South American countries (Carter & Rosas, 1997; Schenck,
1999; Groenendijk et al., 2001).

Populations subjected to high hunting pressure can be
reduced to low densities for many years, and the recovery
of populations from such low densities to the carrying
capacity is slow (Caughley & Sinclair, 1994). On the Yavarı́-
Mirı́n and Yavarı́ our projections indicate that giant otter
populations will reach carrying capacity in c. 2023, 50 years
after CITES imposed the ban on the trade in skins.
Population growth will slow as intraspecific competition
increases, with suitable home ranges becoming occupied.

FIG. 5 (a) The projected intrinsic rate of increase (r) for
increasing populations of giant otters; r falls to 0 when the
population size is 142, which is therefore the carrying capacity
(K). (b) The projected growth rate (dN/dt) of the giant otter
population, showing the maximum growth rate (8.45) at 0.5K.
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However, the recovering giant otter population in the
Yavarı́-Mirı́n is likely to act as a source area for the
surrounding region, including the Tamshiyacu-Tahuayo
Communal Reserve.

The hunting of giant otters on the Yavarı́-Mirı́n and
Yavarı́ has been halted. Some giant otters may occasionally
be captured as pets or shot but this is unlikely greatly to
affect the otter population. The use of giant otter meat as
bait for capturing tortoises may also occur but interviewees
said that more common and easily hunted animals, such
as caiman Caiman crocodilus, are used more commonly for
bait. Forestry concessions were established along the north
bank of the Yavarı́-Mirı́n and Yavarı́ in 2003–2004 but the
logging in these concessions is selective and is likely to have
limited long-term impact on the area. However, logging
activity is concentrated around rivers and streams, which
are use to transport timber from the forest. Disturbance
may affect the breeding success of giant otters, and loggers
who hunt for subsistence may not share the selective
hunting practices of residents.

As the giant otter population on the Yavarı́-Mirı́n and
Yavarı́ Rivers grows other conservation issues are likely to
become important. Fish are the principal diet of the giant
otter, and communities on the Yavarı́ and Yavarı́-Mirı́n also
depend largely on fish. Commercial fishermen from Brazil,
Peru and Colombia also frequently use lakes on the Yavarı́.
Fishermen often consider the giant otter a competitor for
fish. If larger otter populations lead to conflict between
otters and local people or commercial fishermen, more
otters may be hunted. In addition, giant otters are suscep-
tible to parvovirus transmitted by domestic dogs (Schenck,
1999). Dogs were present in all communities visited on the
Yavarı́-Mirı́n and Yavarı́. While there are no data on the
prevalence of this or other diseases or on the likelihood of
contact or transmission between dogs and giant otters, an
epidemic of this or another disease is a possibility. These
additional issues will become the focus of giant otter
conservation in the Peruvian Amazon but it is the success
of CITES in closing the market for otter skins that, in the
absence of adequate controls to prevent illegal hunting
and trade within Peru, ended the widespread commercial
hunting of this species. This has enabled this species to
persist in this area and for the population to recover.
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distribución actual e histórica de la nutria gigante (Pteronura
brasiliensis) en la Amazonı́a Ecuatoriana. En Manejo de Fauna
Silvestre en Amazonı́a y Latinoamérica. Selección de trabajos V
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