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Abstract

There have been numerous studies about Spectacled bear’s diet, however little is known about the small
vertebrates it consumes. This study present nine vertebrate species (seven rodent and two birds) as preys
of the Spectacled bear, based on the analysis of six feces collected from two locations Upa (Amazonas) and
Lagunas Arreviatadas (Cajamarca) in northern Peru. Six of these records were new food items and a new
family Caviidae. Vertebrates were found only in the Upa location. Additionally a sampling of small non flying
mammals was conducted in there. Our results suggest that the Spectacled bear would be a generalist species.
It prefers plants, however if it finds vertebrates in the environment, it could feed on them.

Keywords: birds; diet; generalist; rodents.
Resumen

Se han realizado numerosos estudios acerca de la dieta del oso andino, sin embargo poco se conoce sobre
los pequefios vertebrados que consume. El presente trabajo da a conocer nueve especies de vertebrados
(siete roedores y dos aves) como presas del oso andino, por medio del analisis de seis fecas provenientes
de dos localidades Upa (Amazonas) y Lagunas Arreviatadas (Cajamarca) en el norte de Peru. Seis de estos
registros son nuevos items alimenticios y una nueva familia Caviidae. Tan solo en la localidad de Upa se
encontraron restos de vertebrados. Adicionalmente los pequefios mamiferos no voladores fueron muestreados
en esa localidad. Nuestros resultados sugieren que el oso andino seria una especie generalista, si bien puede
tener preferencias en la ingesta de plantas, en el caso de los vertebrados pareciera consumirlos segun los
encuentra en el ambiente.
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Introduction

The Spectacled bear (Tremarctos ornatus) is endemic to
the Andes, and it is the only bear species inhabiting South
America. Its distribution in the Andes goes from the Merida
mountain range west of Venezuela, through the Andes extends
from Colombia, Ecuador, and Pert to the province of Porta
in Bolivia (Peyton 1999, Figueroa & Stucchi 2009). Recently,
its presence was confirmed in Argentina (Del Moral & Bracho
2009) and it could possibly inhabit Panama as well (Jorgenson
1984, Goldstein et al. 2008). It is estimated that from Ven-
ezuela to Bolivia there is a population of 20,000 individuals
(Peyton et al. 1998). In Peru the population was estimated to
be 5,700 individuals in 1999(Peyton et al. 1999), but there
are no recent estimates.

It is considered a “flagship species” in the field of conser-
vation due to its role in the ecosystem and its influence on
the local population and culture (Peyton 1999). Information
about their basic ecology and feeding have been studied in
almost the entire range of their distribution (e.g., Peyton
1980 1984 1986, Poveda 1999, Paisley 2001, Castellanos
2006 2011 2012, Goldstein et al. 2008, Figueroa & Stucchi
2009, Figueroa 2013). The Spectacled bear is an omnivorous
animal that can take advantage of any food resource, using
an opportunistic strategy in the use of food resources. Most
of studies mention Bromeliad plants as the main component
in the bear’s diet (Peyton 1980, Peyton 1981, Sudrez 1985,
Azurduy 2000, Paisley 2001, Figueroa & Stucchi 2009, Rios-
Uzeda et al. 2009, Figueroa 2013). It is possible that these
species are a key resource in the bear’s subsistence. Peyton
(1980, 1981, 1984) suggested that bears feed exclusively of
the sprouts of these plants during the months in which other
fruit species are not available. Being evident their preference for
fruits of different species (Figueroa 2013). Its role as disperser
is vital for the maintenance of several populations of trees
species (Chapman & Chapman 1995); Rivadeneira-Canedo
(2008) showed that the Spectacled bear disperser three plant
species Nectandra cf- cuneatocordata, Symplocos cf. cernuay and
Gaultheria vaccinioides in Bolivia, other species disperser are
Nectandra sp. and other Lauraceaes (Peyton 1984, 1987), Sty-
rax ovatus (Styracaceae)(Young 1990) and Inga sp. (Fabaceae)
(Figueroa & Stucchi 2003) in Peru and other Lauraceae species
Ocotea sp. in Colombia Rodriguez et al (1986). However, the
Bromeliad plants contain low protein and nutritional values
(Paisley 2001). This low quality food would be compensated
with animal consumption. Figueroa (2013) suggested that
animal consumption in the bear’s diet is less than 10%, and
makes a review of animal species that consumes the bear in
South America, reporting that 34 species are consumed at least
including mammals, birds, insects, molluscs and annelids. Be-
ing Peru the country with more records of animals eaten by
the bear (19 ssp.), followed by Colombia (14 spp.), Bolivia
(12 spp. and a hybrid: mule), Venezuela (10 spp.) and Ecuador
(eight spp.) Figueroa (2013).

This study discloses some vertebrate species as Spectacled
bear's preys, based on the analysis of feces collected in two
locations of northern Peru. This knowledge about the trophic
niche of this bear species help us to understand the importance
of the big mammals like predator and this could be used as
basic information for conservation plans. It also emphasizes

the value of studying mammal’s feces to complement ecology
studies despite its limitation.

Materials and methods

Vertebrates content was analyzed in six separate samples of
Spectacled bear feces collected from two locations in Peru. The
first collection was in October 2009 in the surroundings of
Lagunas Arreviatadas, located in the high basin of Tabaconas
River, Tabaconas district (Cajamarca department), south of
the National Sanctuary Tabaconas Namballe. It belongs to the
pluvial montane tropical forest (b-MT) Holdridge life zone
(Holdridge 1967). This is a lagoon complex located in the
P4ramo ecosystem, characterized by scrublands, groves of Podo-
carpus sp. and grasslands in the hillsides and gorges (Amanzo
et al. 2003), located at 05°14'12,8”S and 79°16'49,2”W,
altitude 3000 - 3300 m. In this place we collected three fecal
samples. Three more fecal samples were colleted in March
2012 at the location of Upa (6°0'08.84"S and 77°49'21.87"W;
altitude 3000 - 3500 m) in the Yurumarca annex, Province of
Chachapoyas (Amazonas department). The area corresponds to
the high basin of Gocta waterfall, where Jalca is the prevailing
vegetation formation (Mostacero et al. 1996, Sdnchez-Vega et
al. 2006) and it belong to the life zone of low mountain dry
forest (bs-MB) according to Holdridge (1967). This is an
ecosystem where scrublands prevail with small forest patches
and grasslands on the sides, abundant water, and variable
topography with high and low hills. We can also observed

burned areas and cattle.

Feces were preserved with a wet method (70% alcohol)
and dispersed by decantation following the considerations of
Korschgen (1987). Only vertebrate fauna was analyzed and
species determination was done through comparison with
mammal and bird samples from scientific collection of the
Museo de Historia Natural de la Universidad Nacional de
San Agustin de Arequipa. Bone remains of vertebrate fauna
were found in two out of the six feces samples, which were
found in the location of Upa (Amazonas department). They
included bone remains of limbs, vertebrae, upper and lower
jawbones, tails, feet, and hair for rodents. While for birds,
they included two tarsi of different sizes, one premaxilla and
lungs. A tooth and a femur corresponding to a caviomorph
were also found. A sampling of small non flying mammals was
conducted in the location of Upa (Yurumarca annex) in March
2012. We used box traps (80 Sherman and 26 Tomahawk)
and 18 pitfall traps. The traps remained open for four days,
totaling an effort of 3228 traps/night and 144 buckets/night.
Traps were baited with a mixture of oats, vanilla, canned fish,
and banana essence cassava chips. Of all captured specimens,
reference specimens for the study area were collected, the rest
were freed, the collected specimens were preserved as study
skins or alcoholic samples as the methodology set by Lopez et
al. (1998). The taxonomic identity of the captured specimens
were determined with the help of taxonomic keys (Anderson
1997, Emmons & Feer 1999, Eisenberg & Redford 1999). We
calculated the frequency of occurrence (F %) of each species
(item) identified in the feces of the Spectacled bear (Table 1).

Based on the relative abundance of each mammal and the
total number of individuals collected in the location of Upa
(Table 2) we obtained the frequency of occurrence for each
species. A Chi square test was made to compare the frequency
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Tabla 1. List of species reported in the Spectacled bear feces collected in the towns of Upa, annex Yurumarca, Province of

Chachapoyas (Amazonas) in March 2012.

Order Family Species N° of arcades N° of individuals Frecuency %
Rodentia Cricetidae Akodon spp. 10 5 0.2381
Microryzomys spp. 9 5 0.2381
sp. A 8 5 0.2381
sp. B 6 3 0.1429
Caviidae Cavia cf. tschudii 1 1 0.0476
Passeriformes sp. A 1 1 0.0476
sp. B 1 1 0.0476
Total 36 21 1

of occurrence of mammals species present in the feces and
the relative abundance of small mammals species collected in
the locality of Upa. This test would be used as an indicator to
characterize strategies of predation, if it is generalist or specialist
species (Jaksic & Marone 2007).

Results and discussion

A total of seven vertebrate species was determined, from
which five belonged to the order Rodentia and two to the order
Passeriformes. The most abundant species were Akodon spp.,
Microryzomys spp. and two species of unidentified rodents. All
cricetids with a frequency of 0.86% (Table 1).

If the proportion of available animals and consumed prey is
known we can determine if a predator is opportunistic or if it
has a preference for a specific resource (Jaksic & Marone 2007).
With the results, we compared the prey in the bear’s diet with the
abundance of small mammals captured in the surroundings of
Yurumarca annex. There was not a significant difference between
the proportion of species found in feces and relative abundance
of prey captured, which could indicate it is an opportunistic diet

£ (X2 =0.9271,df = 6, p = 0.05).

It is known that the Spectacled bear in Peru consumes small
mammals like rodents, rabbits and larger mammals such as deer
and sloth (Peyton 1989). Likewise, Figueroa (2013) presented a
review of the Spectacled bear’s diet in South America, where 24
vertebrate species were reported to be consumed including one
bird species and 23 mammals, of which eight were domestic.
However, regarding the consumption of rodents for Peru, the
only reported a single remains in a fecal sample collected in the
National Park Yanachaga Chemillén (Oxapampa)(Figueroa
2013). Previously, only two identified species of the order Ro-
dentia had been reported to be consumed by the Spectacled bear,
Thomasomys in Ecuador (Sudrez 1985) and Lagidium peruanum
“Vizcacha” (PAHS 1995 cit. Rivadeneira 2001) in Bolivia, as
well as non-identified micromammals (Paisley 2001). Regard-
ing bird remains have been reported in Ecuador (Sudrez 1985),
Bolivia (Pasley 2001) and Peru (Peyton 1980), but no species
have been identified. This is because birds have hollow bones
that are easily destroyed by the bear’s gastric fluids.

Most of the studies highlight the importance of the Spectacled
bear as a seed disperser (Rivadeneira-Canedo 2008, Azurduy
2000, Young 1990), but its role as a predator has been little
studied, possibly because it is difficult to quantify the prey con-
sumption. Some studies used indirect methods (semi-structured

interviews) made to local people, to obtain information about
the number of domestic cattle that are attacked by the bear in a
particular time and place; focus more on the issue of Spectacled
bear-human conflict (e.g., Figueroa 2015, Castellanos & Laguna
2012, Castellanos et al. 2011, Parra-Romero 2011, Jorgensen
& Sandoval 2005, Poveda 1999) than on their role as predator.

In this study we expand the knowledge about the Spectacled
bear diet’s, by at least seven rodent and two bird species. Six of
these records are new food items in the bear’s diet and a new
family Caviidae with the species Cavia cf. tschudii.

In the present study it is important to notice the numeric
presence of rodents found in the feces samples, this could be
because usually the humid season is when there are more avail-
ability of resources and when most small mammals are breeding
coinciding with the season of this study; in addition, a prelimi-
nary biodiversity inventory done in the study area reported 39
mammal species, with Rodentia being the most abundant order
(15 species) (Zeballos et al. 2016 unpublished data) (Table 2).
It is possible that the consumed food items of animal origin as
well as plant origin, could vary between humid and dry season
as reported by Peyton (1980) and Azurduy (2000).

Figueroa (2013) points out that the animal matter con-
sumed by the Spectacled bear would represent a high level of
proteins and energy, although, she only considers some large
mammals (lama, deer, pig, sheep, goat, rabbit, lowland paca,
and cow) indicating that the protein and energy level would
be 14,4 - 57,7 /100 g and 105 - 279 Kcal/100 g. In our case,
we could extrapolate the data of protein and energy content for
Cavia cf. tschudii with the data from Cavia porcellus “guinea

Table 2. Small terrestrial mammals reported in the basin of the
falls of Gocta Yumbilla and Chinata (Amazonas).

Species Captures (n) Relative abundance (RA)
Akodon spp. 13 0.4194
Microryzomys spp. 7 0.2258
Oligoryzomys sp. 1 0.0323
Thomasomys notatus 1 0.0323
Thomasomys ischyrus 2 0.0645
Nephelomys albigularis 7 0.2258
Cavia cf. tschudii 0 0.00001
Total 31 1.0000
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pig” that is 96 kcal/100g and 19,0g/100g (INS 2009), since
they are similar species in size, biomass and phylogenetic
closeness. Starting from the idea that the optimal diet for a
Spectacled bear in captivity from 60 to 140 kg, is estimated
to consume between 3100 and 5700 kcal per day (Dierenfeld
1989 cit. Figueroa 2013), the energy of a medium size rodent
as the “guinea pig”, with an average weight of 800 kg does not
represent a significant nutritional contribution in the bears
diet, possibly it has to consume more than six rodents with
similar characteristics to guinea pig, to meet energy demand
of animal matter; and least of all if we take in consideration
the other six cricetids rodents (Table 1), probably their energy
and protein values are insignificant in the bear diet. In addition
the requirements of a bear in the wild would be much higher,
depending mainly on their nutritional requirements, seasonal-
ity, age, sexual maturity. However Eagle & Pelton (1983) shows
that the consumption of small volumes of different species of
animals could compensate the nutritional requirements, as
well as providing some essential aminoacids. Probably the bear
would hunt occasionally some large vertebrates to offset their
protein requirements; on the other hand Dierenfeld (1989)
cit. Figueroa (2013) suggests that it is possible that the low
consumption of animal matter by the bear is reflected in the
low levels of urea in its blood and this could indicate that this
species just like the Great Panda bear is adapted to low nitrogen
diets and/or metabolism is different.

There is a high diversity of plant species in the Pdramo in the
location of Las Arreviatadas (Cajamarca) that consists of 128
species and 37 families. The most diverse families are Poaceae,
Melastomataceae, Ericaceae and Orchidaceae (Marcelo & La
Torre 2006) which is why we would expect a higher availability of
food resources for the Spectacled bear than in Jalca (Amazonas).
This could explain the lack of animal matter remains in the feces
coming from this location. A study of the Spectacled bear’s diet
in the Ecuadorian Piramo (Sudrez 1985) found animal remains
in its diet and it indicated that 96% of the evidence of food
recognized in the field corresponds to Bromeliad plants remain,
from that, 85% were Puya sp. This would indicate once again
that the Spectacled bear is an animal mainly vegetarian, but it
occasionally consumes animal matter. Our data suggests that
the Spectacled bear is an generalistic species, which is similar
to other authors’ conclusion (Peyton 1980 1984, Sudrez 1988,
Rivadeneira-Canedo 2008, Figueroa & Stucchi 2002). The bear
has preference for plants, but it could consume vertebrates if

found.

Complement the data regarding the bear’s natural history
is necessary to plan an adequate management and improve
the conditions of its conservation, as well as the associated
biodiversity; that is why it is important to continue studying
this species diet. Feces are, therefore, a very useful tool to study
the animals’ diet since the analysis of the samples is easy and
relatively reliable (Korschgen 1987), although the method has
certain disadvantages such as problems with the correct iden-
tification of prey remains, the absence of chitinous and bone
remains influenced by preys size and predator digestibility, the
remains (feathers, hair) do not allow identify more than one
individual, among others. The sample size is also important,
our sample is very small and possibly only represents an event
in the trophic ecology of the Spectacled bear.

It is necessary a more detailed assessment of this species diet
of one year at least to examine seasonal differences, consumed
preys and complete a detailed list taking into account the animal
and plant material.
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