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SHORT COMMUNICATIONS

Seasonality of Andean bear scat contents in Amazonas,
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Abstract: Characterizing a species’ feeding habits has
proved key to delimiting critical areas for species conser-
vation. The Andean bear (Tremarctos ornatus), a species
of conservation concern, inhabits the montane cloud for-
est and montane grasslands (jalca) of Amazonas, north-
eastern Peru. Knowledge of the bear’s diet there is lim-
ited. Thus, we aimed to determine whether contents
of Andean bear scat there differed between the rainy
and dry seasons of 2016. Microhistological analysis of
scats, with reviews on its feeding sites, showed a mainly
herbivorous generalist diet dominated by Bromeliaceae,
Ericaceae, and Lauraceae. Scat contents differed between
seasons, possibly associated with the phenology of con-
sumed vegetation. Persea sp. aff. areolatocostae was a
key species in the seasonal changes. Our results sug-
gested that the bears at this site may be opportunisti-
cally frugivorous, changing their diets in response to food
availability.

Resumen: Caracterizar los hábitos alimenticios de es-
pecies ha mostrado ser clave para delimitar áreas críti-
cas de conservación. El oso andino (Tremarctos orna-
tus), especie vulnerable, habita el bosque montano nu-
boso y el pajonal altoandino (jalca) de Amazonas, Perú.
El conocimiento de su dieta en esta zona es reducido.
Por eso propusimos determinar si el contenido fecal del
oso andino varía entre las estaciones húmeda y seca del
2016. El análisis microhistológico de heces, junto con re-
visiones de comederos, mostró una dieta principalmente
herbívora y generalista dominada por Bromeliaceae, Eri-
caceae y Lauraceae. El análisis del contenido fecal mostró
diferencias entre estaciones, posiblemente asociado a la
fenología de la vegetación consumida. La Persea sp. aff.
areolatocostae fue una especie clave en los cambios esta-
cionales. Nuestros resultados sugieren una dieta frugívora
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oportunista, con cambios según la disponibilidad de
alimentos.

Key words: bromeliad, Ericaceae, feces, food habits,
generalist diet, jalca, Lauraceae, montane cloud
forest, opportunistic, Persea, spectacled bear, Tre-
marctos ornatus

DOI: 10.2192/URSUS-D-20-00011.2
Ursus 32:article e17 (2021)

The Andean bear (Tremarctos ornatus) is a vulnerable
species (Velez-Liendo and García-Rangel 2017) whose
conservation can be improved by studying its ecology,
including its feeding habits (Goldstein 1990); dietary in-
formation would help delimit critical conservation areas
(Cuesta et al. 2001). Feeding habits of other bears are
affected by factors such as the local ecosystem and its
seasonality, which changes food availability during the
year (van Schaik et al. 1993, Hwang et al. 2002).

In Peru, the Andean bear inhabits diverse ecosystems,
including the montane cloud forest (hereafter, “forest”)
and the jalca, a montane grassland with intermediate lev-
els of precipitation (Torres and López 2008), both of
which are found in Amazonas, northeastern Peru (Chocce
et al. 2007). Although studies on this bear’s feeding habits
have been conducted in most of its Peruvian distribution
(Peyton 1980, Figueroa 2013b), there is limited infor-
mation from Amazonas (Gonzales et al. 2016). Andean
forests in northeastern Peru are recognized as part of an
important conservation unit for Andean bears (Wallace
et al. 2014). However, this region (i.e., the Alto Mayo)
may have more negative interactions between humans
and Andean bears than other areas in Peru (Shanee 2012,
Figueroa 2015), which might reflect something unusual
about the diet of bears there (e.g., more omnivory, less
diverse natural foods). The Andean bear is an opportunis-
tic species with a broad diet (Peyton 1980, Chung 2006,
Figueroa 2013a) that varies between habitats, but may
not always vary between seasons (i.e., Troya et al. 2004).
Thus, we investigated whether the diet of bears varies
throughout the year in Corosha. This information will be
a first step in identifying critical nutritional resources for
the bears, drawing attention to their protection through
sustainable regulation of human activities, such as graz-
ing and ecotourism, and careful delimitations of conser-
vation areas.
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2 SHORT COMMUNICATIONS

Study area
We worked in Corosha, a district in Amazonas, north-

eastern Peru, characterized by marked seasonality (Cuba
and Ita 2008). Our study area included the private conser-
vation area (ACP) Hierba Buena – Allpayacu (Resolución
Ministerial 2011) and its buffer zone of Copal, an area of 6
× 3 km2 from 2,463 to 3,034 m above sea level, that cov-
ers the forest and jalca habitats. Ecotourism is promoted
in both the ACP and Copal.

Materials and methods
Two people collected samples over 5 days from 600

to 1800 hours during the rainy season (January), begin-
ning of the dry season (May), and end of the dry sea-
son (September) in 2016, along trails and bear paths and
throughout the jalca, where thick vegetation was shorter
than 30 cm. Samples included (1) potential food items
(plants and arthropods of families or orders that previ-
ously have been reported in the Andean bear diet); (2)
fresh scats (�1 month old), determined by the bromeliad
rusting (darker when older; Figueroa 2013b), and/or ab-
sence of seed germination; and (3) items of feeding sites
(food remains with bite marks, scratches, or fractures).

We preserved all plant material and arthropods in
Formalin–Alcohol–Acetic Acid solution (F.A.A; Megías
et al. 2016) until laboratory analysis; we pressed and
archived voucher plant specimens in the HEPLAME
herbarium (Universidad Peruana Cayetano Heredia) and
the Museo de Historia Natural (Universidad Nacional
Mayor de San Marcos). We rehydrated plant tissues un-
der heat in 2% glycerin and prepared slides of the upper
surface, lower surface, and cross sections of leaves for
microhistological review; this is an analysis that allows
the taxonomical identification of plants from damaged
tissues, making it a useful tool for dietary studies (Chung
2006, Ríos et al. 2009, Ontaneda and Armijos 2012). We
reviewed seeds of fruits with a stereoscope. We used in-
formation from reference plants and arthropods to build
a catalog for later identification of tissues in scats.

We dried collected scats at 160°–200°C, then weighed
and stored them. We then gradually sifted scat contents
down to a 180-µm sieve. We weighed and compared plant
materials from scats for volume composition information
prior to rehydration. We lightened their histological struc-
tures with 60% sodium hypochlorite for comparison with
the reference catalog. We identified arthropods using di-
chotomous keys (Mackay and Mackay 1989, Olivero-G.
et al. 2009, Gutiérrez 2014, Ribera et al. 2015). We con-
sidered items as intentionally consumed when the taxon

had previously been reported in feeding sites, prior pub-
lications, or had a potential nutritive value.

We evaluated the sufficiency of the sampling effort us-
ing rarefaction curves (Krebs 1999) with PAST v3.26. We
analyzed the volume proportion values and the frequency
of occurrence in scats (the number of scats including a di-
etary item; Gormezano and Rockwell 2013). To evaluate
whether the Andean bear diet was specialist or general-
ist, we used the trophic niche breadth Bstd (Colwell and
Futuyma 1971; Eq. S1, Supplemental material), where
values from 0 to 0.49 show a specialized diet and values
from 0.5 to 1, a generalist diet. To identify whether the
diet was being affected by a specific taxon in the diet,
we used the modified Resources Importance Value Index
(IVIR; Eq. S2, Supplemental material; Amaya 1991). To
account for small sample sizes and nonparametric data
(Shapiro–Wilk, P < 0.05), we assessed the variation of
diet between seasons (Troya et al. 2004, Stenset et al.
2016) with the χ2 test in PAST v4.

Results
We collected 80 scats in the jalca and forest (Fig. 1):

27 and 3 in the rainy season, 1 and 22 at the beginning
of the dry season, 16 and 11 at the end of the dry sea-
son, respectively. Some old scats, examined but not in-
cluded in the analysis (data not shown), contained germi-
nating Vaccinium floribundum, V. pseudocaracasanum,
and Persea sp. aff. areolatocostae. Where cattle were
present during the dry season, bear scats, tracks, and feed-
ing sites were absent, despite being present previously.
Rarefaction curves showed a good representation of the
consumed species richness in scats during the sampling
seasons (Fig. 2).

We found 139 foraging sites, primarily in the jalca
(82%), and no foraging sites where Andean bears dug
for insects. At foraging sites, bears appeared to be pre-
dominantly foraging on Bromeliaceae (93.5%), with less
foraging on Persea sp. aff. areolatocostae (3.6%), Cerox-
ylon spp. (2.2%), and V. floribundum (0.7%). Bromeliad
foraging sites contained evidence of Puya pyramidata
(70.8%), P. ferruginea (8.5%), Greigia sp. (7.7%), Guz-
mania spp. (6.9%, mainly in the jalca), Tillandsia spp.
(4.6%, only in the forest), and P. robin-fosteri (1.5%).

We identified �22 plant species in Andean bear scats,
13 of which we classified as intentional intake (Table 1),
which we used for creating a photographic catalog for fu-
ture reference (https://fieldguides.fieldmuseum.org/sites/
default/files/rapid-color-guides-pdfs/994_peru_plants_in
_the_diet_of_tremarctos_ornatus.pdf). No scats showed
signs of meat consumption. Most scats contained
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Table 1. Types of items identified in scats of Andean bears (Tremarctos ornatus) collected in 2016 at Corosha, Amazonas, northeastern Peru.

Intentional intake Incidental intake

Family Species Common name Habitata
Part

consumedb Family Species
Common

name Habitata
Part

consumedb

Arecaceae Ceroxylon spp. Palmito f S Asteraceae j FL/L
Ericaceae Bejaria spp. j L

Bromeliaceae Bromeliaceae sp. n Formicidae Formicidae Ant E
Greigia sp. f L (Dolichoderinae) n E
Guzmania spp. j/f L Labidus sp. n E
Puya ferruginea Achupaya j L Neivamyrmex sp. n E
(R.&P.) L.B. Smith L Nomamyrmex sp. n E
Puya pyramidata Achupaya j L Wasmannia sp. n E
(R.&P.)
Schultes&Schultes F.

L Centromyrmex sp. n E

Puya robin-fosteri j L Melastomataceae j L
G.S. Varad&H.E.
Luther

L Poaceae j L

Polypodiaceae Fern j L
Ericaceae Ericaceae sp. F/L Staphylinidae Beetle n E

Demosthenesia sp.c f/t F Theaceae j L
Satyria sp.c f F Acari Mite n B
Vaccinium floribundum f/t F/L Bryophyta f/j L
H.B.K. Diptera Fly n B
Vaccinium
pseudocaracasanumc

f/t F Isoptera Termite f C

Sleumer Lichen f/j B
Marchantiophyta j B

Lauraceae Persea sp. aff.
Areolatocostaec

Pacha f F Orthoptera n E

af = forest, t = transition area between forest and jalca, j = jalca, and n = not observed in the field.
bB = body, C = culm, E = exoskeleton, F = fruit, FL = flower, L = leaf, and S = stem.
cSpecies not previously reported in the diet of T. ornatus.
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4 SHORT COMMUNICATIONS

Fig. 1. Location of the study site at Corosha, Amazonas, northeastern Peru. Samples of the Andean bear
(Tremarctos ornatus) collected during the rainy and dry seasons of 2016 are shown as red circles (scats) and
blue triangles (feeding sites). The Copal touristic viewpoint is shown in a brown circle. Forest is represented
in green, jalca in mustard, and the transition forest closer to the human-converted area and the village Beirut
in gray.

Bromeliaceae (78.8%), Ericaceae (51.3%), Lauraceae
(25.0%), and Arecaceae (11.3%; Fig. S1, Supplemental
material). Scats in the jalca (79.5%) contained bromeli-
ads that only grow in the forest (Greigia sp.), whereas
5.6% of those found in the forest contained bromeliads
that grow only in the jalca (P. ferruginea–P. pyramidata
and P. robin-fosteri; Fig. S2, Supplemental material).
Bromeliads were highly consumed in the rainy season
and at the end of the dry season, whereas most scats
found at the beginning of the dry season contained
Persea sp. aff. areolatocostae (Fig. 3). Comparison
of scats analysis by volume values (Fig. 3, Fig. S2A)
and frequency of occurrence in scats (Fig. S1, Fig.
S2B) showed an underestimation of mostly Arecaceae
species consumption and secondly of Ericaceae species
consumption.

The estimated Bstd indicated the least varied diet at
the beginning of the dry season (0.04), compared with
the rainy season (0.55) and end of the dry season (0.37),
while the overall analysis showed a generalist diet (0.54).
The total IVIR values showed a high intake of Bromeli-
aceae (Table 2). However, the IVIR values suggested
more specialization on bromeliads in the rainy season
and at the end of the dry season than at the beginning
of the dry season, when the scat contents had more Lau-
raceae (Table 2). Furthermore, the IVIR values showed
Greigia sp. and Satyria sp. as the preferred Bromeli-
aceae and Ericaceae, respectively (Table 2). The χ2 test
showed a significant difference between seasons at the
species and family level, except for between the rainy
season and the end of dry season at the family level
(Table 3).

Ursus 32:article e17 (2021)
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SHORT COMMUNICATIONS 5

Fig. 2. Rarefaction curves of the intentionally ingested species found in scats of the Andean bear (Tremarctos
ornatus) collected during the rainy and dry season of 2016 at Corosha, northeastern Peru. A poor sampling
effort is considered when the slope (b) is b > 0.40.

Discussion
Scats of Andean bears at Corosha contained only veg-

etation and arthropods. Insect intake has been reported
by Andean bears, together with digging of wood or soil
(Figueroa 2013b), possibly related to changes in food
availability (Ontaneda and Armijos 2012) or as a source
of proteins (Peyton 1980, Amanzo et al. 2007, Ontaneda
and Armijos 2012, Figueroa 2013b). However, the ab-
sence of digging sites, and differences between catalog

species and those characterized in scats, suggested that
bears incidentally consumed ants when eating the leaf
bases of bromeliads.

Although rigorous analyses of how the Andean bear’s
diet varies with food availability have not been conducted,
the Andean bear appears to be an opportunist whose
diet reflects food availability (Figueroa 2013a, b; Gon-
zales et al. 2016), as previously shown in the jalca with
the intake of small animals during their mating season

Table 2. Importance value of the plant resources (IVIR) at the family level (Fam) and species level (Sp) by
season in Andean bear (Tremarctos ornatus) scats collected in 2016 at Corosha, northeastern Peru. The IVIR
values of families and species of most importance for each variable are shown in bold.

JAN MAY SEP Total IVIR

Family Species Fam Sp Fam Sp Fam Sp Fam Sp

Bromeliaceae Greigia sp. 0.75 0.08 0.05 0.00 0.91 0.14 0.51 0.09
Puya pyramidata / Puya ferruginea 0.10 0.00 0.04 0.05
Puya robin-fosteri 0.05 0.00 0.05 0.03
Guzmania 0.01 0.00 0.13 0.04
Bromeliaceaea 0.01 0.00 0.00 0.01

Ericaceae Ericaceaea 0.12 0.13 0.00 0.00 0.07 0.00 0.05 0.00
Satyria sp. 0.00 0.00 0.02 0.003
Vaccinium pseudocaracasarum 0.01 0.00 0.00 0.002
Vaccinium floribundum 0.01 0.00 0.00 0.002
Demosthenesia 0.00 0.00 0.00 0.00

Lauraceae Persea sp. aff. areolatocostae 0.00 0.00 0.75 0.75 0.00 0.00 0.06 0.06
Arecaceae Arecaceaea 0.01 0.00 0.00 0.00 0.00 0.00 0.00 0.001

aItems not identified at species level.
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6 SHORT COMMUNICATIONS

Fig. 3. Volume of consumed species in the scats of the Andean bear (Tremarctos ornatus) during the rainy
season (Jan, n = 30), at the beginning of the dry season (May, n = 23), and at the end of the dry season (Sep,
n = 27) of 2016 at Corosha, northeastern Peru.

(Gonzales et al. 2016). A scarcity of plant foods may lead
Asian black bear (U. thibetanus) to eat meat (Hwang et al.
2002). Thus, the absence of animal items in scats of An-

Table 3. Comparisons of the scat contents of Andean
bears (Tremarctos ornatus) at Corosha, northeastern
Peru, at the family level (Fam) and species level (Sp)
between seasons of 2016.

Months Fam χ2 Sp χ2

Jan vs. May 145.59*** 228.10***
May vs. Sep 149.55*** 152.22***
Jan vs. Sep 4.05 105.39***

***P < 0.001.

dean bears in Corosha could be related to an abundance of
bromeliads and fruits relative to animal foods, and/or to
the difficulty of finding scats inside the forest as a result of
dense vegetation and lower visibility, which also biased
the number of identified feeding sites in the forest. Re-
search comparing scat contents with resource availability
could clarify this. The bears may feed on carrion or other
highly digestible sources of meat (Castellanos 2010, Van
Horn et al. 2014), which is difficult to identify in scats
(Troya et al. 2004) but detectable with isotopic analysis
(Hopkins et al. 2012).

Fibrous remains of Bromeliaceae were the most com-
mon food items. By consuming large quantities of
bromeliads, the bears could counteract the low levels of

Ursus 32:article e17 (2021)
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SHORT COMMUNICATIONS 7

protein, fatty acids, and sugar, relative to fruits (Goldstein
1990, Figueroa 2013a). Furthermore, bromeliads are ev-
ergreen (Troya et al. 2004, Ríos et al. 2009), contributing
to them being the main food items in many studies (Pey-
ton 1980, Suarez 1988, Goldstein 1990, Goldstein and
Salas 1993, Figueroa and Stucchi 2002, Troya et al. 2004,
Rivera 2004, Chung 2006, Ríos et al. 2006, Amanzo et al.
2007). Our scat analysis showed that Greigia sp. was the
most important bromeliad in the Andean bear diet, de-
spite the abundance of Puya spp. feeding sites, suggest-
ing that most foraging on bromeliads occurs in the forest.
Greigia sp. is a forest species with fruits in the basal area
of the plant, which can also be attractive to the Andean
bear (Hoffmann and Flores 1989, Vargas 2002). As well,
the difficulty in finding samples in the forest showed that
scats allowed a better representation of the Andean bear
diet habits than did foraging sites.

During the beginning of the dry season, it appeared that
bears shifted from foraging on Bromeliaceae to Persea
sp. aff. areolatocostae, as also was observed in the An-
dean bear tree nests and scats containing only Persea
fruits, probably in response to fruiting of the latter. An
opportunistic switch in food intake is consistent with
prior work (e.g., Peyton 1980, Chung 2006, Figueroa
2013a) and the bear’s reported preference for sweet food
(Jiang et al. 2012), especially fruits (Peyton 1980, Troya
et al. 2004, Ríos et al. 2009, Figueroa 2013a). Although
fruits have been reported to be consumed almost as much
as bromeliads in scat analysis (Peyton 1980, Ríos et al.
2009), their values might be underestimated because they
have a higher correction factor (CF) than other vegetable
tissues CF (Hewitt and Robbins 1996). Thus, frequency
occurrence analysis of highly digestive material in scats
might be important to evaluate the underestimation of
consumed species. The order of importance by intake for
the Ericaceae species may reflect fruit availability rather
than their desirability.

Andean bears also eat the stems of Arecaceae, which
have energetic values similar to that of bromeliads
(Figueroa 2013a), have less fiber than the leaves, and are
easier to digest than bromeliads (Paisley 2001). However,
its low rate of occurrence in Andean bear scats might be
related to the availability of older Arecaceae individu-
als in Corosha, which are protected against predators by
cellulose and lignin, rather than underestimation in scats.

The Andean bear’s trophic niche breadth using all col-
lected data showed a generalist diet in Corosha. However,
seasonal values were narrower. Although habitat differ-
ences were not analyzed because of small sampling area
and long gut retention time in brown bears (U. arctos; Elf-
ström et al. 2013), we observed a greater consumption of

Bromeliaceae in the jalca and fruits in the forest. The pres-
ence of bromeliads varies between habitats, but might not
vary seasonally (Troya et al. 2004, Ríos et al. 2009), when
only identifying taxa at the family level. When bromeliads
flower, sugars move from the leaf bases to the flowers and,
because Andean bears can differentiate plants with higher
or lower sugar densities (Paisley 2001, Castellanos et al.
2005, Ontaneda and Armijos 2012), they might ignore
species that are in flowering season. Therefore seasonal
species-specific phenology might generate variation of
resource availability for the Andean bear (Peyton 1980,
Suarez 1988), justifying the increased consumption of Er-
icaceae during the rainy season and at the end of the dry
season, and decreased intake of bromeliads and highest
consumption of Persea sp. aff. areolatocostae fruits dur-
ing the beginning of the dry season. The seasonally high
presence of Persea sp. aff. areolatocostae fruits in scats
of bears at Corosha suggests that it is a key species for
those bears, as Ficus spp. are for Andean monkeys (Peres
1994, Serio et al. 2002).

In conclusion, the Andean bear in Corosha appears
to be primarily opportunistic with a generalist herbiv-
orous diet that varies between seasons, perhaps related
to variation in resource availability and plant phenology,
especially the fruiting of Ericaceae and Persea sp. aff.
areolatocostae.
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Supplemental material
Equation S1. Calculation of Levin’s trophic niche

breadth (Bstd), as modified by Colwell and Futuyma
(1971).

Equation S2. Calculation of the resources impor-
tance value index (IVIR, Amaya 1991).

Fig. S1. Occurrence frequency in scats of the An-
dean bear of species consumed during the rainy sea-
son (Jan, n = 30), at the beginning of the dry season
(May, n = 23), and at the end of the dry season (Sep,
n = 27) of 2016.

Fig. S2. Consumed species in the scats of the
Andean bear during the 3 seasons in 2016 in the habi-
tats of jalca (n = 44) and forest (n = 36). (A) shows
the volume of consumed species in the scats, while (B)
shows the occurrence frequency of consumed species
in the scats.
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