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Abstract: Diet is among the most important and basic ecological aspects of a species. Information on
diet composition, seasonality, and spatial variation is necessary for adequate ecological understanding
and therefore conservation. Andean bears (Tremarctos ornatus) have been poorly studied across their
distribution, and especially in Colombia; therefore, most ecological aspects remain unknown. The
objective of this work was to assess Andean bears’ diet and seasonality in order to contribute to the
knowledge, management, and conservation of the species in northeastern Colombia. Between June 2012
and May 2015, 83 linear transects were surveyed at least once in 35 localities in Tamá National Natural
Park in search of fresh bear scats. Transects covered all land-cover types in the park proportionately.
We collected 148 scats for diet analyses, and compared all items found with reference material. We
assessed diet contents in terms of frequency of occurrence and compared across seasons, elevation, and
land-cover types. Overall, plant items showed the greatest frequency of occurrence in the scats (96.8%),
followed by mammals (6.7%) and insects (6.7%); we found this pattern for all land-cover types and all
elevation ranges. We found seasonal variation and differences in use of some food items. We found the
largest niche breadth for the dry season (B = 7.10) compared with the wet season (B = 4.14). Plant
items were more frequently consumed during both dry and rainy seasons (0.78 ± 0.16 and 0.82 ± 0.11,
respectively) and bromeliads were the most important food item during both seasons (0.32 and 0.46).
This variation probably is related to the structure, phenology, and composition of vegetation in the area.
More data are needed for estimating foraging preferences and their relationship with food availability
and other aspects related to behavior and individual resource use.

Key words: Andean bear, Bromeliaceae, Colombia, diet, food items, seasonal use, Tamá National Natural Park,
Tremarctos ornatus

Resumen: La dieta se encuentra entre los aspectos ecológicos más importantes y básicos de una
especie. La información sobre la composición, la estacionalidad y la variación espacial del forrajeo,
es necesaria para una adecuada comprensión ecológica y, por lo tanto, su conservación. El oso andino
(Tremarctos ornatus) ha sido muy poco estudiado a través de su distribución, y especialmente en
Colombia, por lo que la mayoría de los aspectos de su ecología permanecen desconocidos. El objetivo
de este trabajo fue evaluar la dieta del oso andino y su estacionalidad, para contribuir al conocimiento,
manejo y conservación de la especie en la región nororiental de Colombia. Entre junio del 2012 y
mayo del 2015, 83 transectos lineales fueron examinados en 35 localidades al menos una vez al mes
en busca excremento del oso andino. Todas las heces fueron recolectadas para análisis de dieta y
todos los artículos encontrados fueron comparados con material de referencia. Evaluamos el contenido
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2 DIET OF ANDEAN BEARS IN COLOMBIA � Cáceres-Martínez et al.

de la dieta en términos de frecuencia total y se comparó entre estaciones, rangos de elevación de
1,365 a 3,500 m.s.n.m. La frecuencia media de los ítems de origen vegetal en las heces fue mayor
que la frecuencia media de los vertebrados a lo largo de todas las muestras (0.075 ± 0.174 y 0.012
± 0.006, respectivamente), este patrón se repitió para todo tipo de cobertura y todas las elevaciones.
Según nuestros datos, existe un uso estacional de los recursos y el consumo preferencial de algunos ítems
alimenticios. Encontramos una mayor amplitud de nicho para la estación seca (B = 7,10) comparado
con la estación lluviosa (B = 4,14). Las plantas fueron más frecuentemente consumidas durante la
estación seca y lluviosa (0,78 ± 0,16 y 0,82 ± 0,11, respectivamente) y las bromelias fueron el ítem
más importante durante las dos estaciones (0,32 y 0,46). Que podrían estar relacionadas con la estructura,
fenología y la composición de la vegetación en el área. Es necesario recolectar más datos para estimar
la preferencia de forraje y su relación con la disponibilidad de comida y otros aspectos relacionados
con el comportamiento y uso individual de los recursos.

Palabras clave: Bromeliaceae, Colombia, dieta, ítems alimenticios, oso andino, Parque Natural Nacional Tamá,
Tremarctos ornatus, uso estacional

DOI: 10.2192/URSUS-D-18-00006.1 Ursus 31:article e10 (2020)

The Andean bear (Tremarctos ornatus) is the only
bear species in South America, distributed from Colom-
bia and Venezuela in the north to northern Argentina
in the south. It is considered among the most impor-
tant and representative species of the Neotropical Andes
(García-Rangel 2012). Currently the species is consid-
ered as Vulnerable globally by the International Union for
Conservation of Nature Red List of Threatened Species,
mostly as a result of habitat loss and poaching (Kattan
et al. 2004, Velez-Liendo and García-Rangel 2017). De-
spite its charismatic nature and the important role that
it plays in Andean ecosystems (Castellanos et al. 2005,
Rivadeneira-Canedo 2008), the species has been stud-
ied in very few locations and many aspects of its ecology
and natural history are still unknown. Therefore, informa-
tion is needed for adequate management and conservation
of the species (Lameda-Camacaro 2010, García-Rangel
2012).

Diet and feeding habits are probably the most stud-
ied and known aspects of Andean bears, yet seasonal,
spatial, and altitudinal patterns remain to be assessed
(García-Rangel 2012). Considered predominantly an om-
nivore, with a frugivorous–folivorous emphasis (García-
Rangel 2012), the Andean bear is known to feed mainly
on bromeliads (Puya spp.) and palms (Arecaceae; Azur-
duy 2000, García-Rangel 2012, DeMay et al. 2014), with
a very restricted consumption of animal protein (Ríos-
Uzeda et al. 2009, García-Rangel 2012, Rodriguez et al.
2014). However, some predation on domestic animals and
crops has been reported (Goldstein et al. 2006). In Colom-
bia, diet and feeding habits studies are almost absent, with

most information only coming from technical reports, un-
dergraduate theses, and conference abstracts (Orejuela
and Jorgenson 1999, Minambiente 2001, Suárez-Castro
and Ramírez-Chaves 2015); these are mostly focused on
distribution aspects (Cavelier et al. 2010, Arias-Alzate
and Acevedo-Quintero 2014, Vela-Vargas et al. 2014)
and conflicts (Poveda 1999, Jorgenson and Sandoval-
A 2005, Lameda-Camacaro 2010, Parra-Romero 2011,
Suárez-Castro and Ramírez-Chaves 2015). Considering
the absence of baseline information on the diet of this
species in Colombia, and the relevance of such infor-
mation for its natural history and conservation, we de-
scribe here its diet and explore diet variation accord-
ing to land-cover types, elevation, and season. Previous
studies have shown variation mostly according to season
and habitat type, indicating opportunistic consumption;
but, few have addressed variation according to elevation
and specific selection of species across long-term sam-
pling efforts, thus accounting for season, habitat, and el-
evation (García-Rangel 2012). Specifically, we hypoth-
esize that animal and plant consumption vary accord-
ing to land cover, elevation, and season, indicating se-
lection of certain species but showing great diet breadth
overall.

Study area
Tamá National Natural Park (TNNP) is located on the

Andean Region of Colombia, on the eastern mountain
range, bordering Venezuela (7°14′36′′N, 72°13′19′′O,
WGS84; Fig. 1). The park and its buffer zone cover
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DIET OF ANDEAN BEARS IN COLOMBIA � Cáceres-Martínez et al. 3

Fig. 1. Location of the study area and specific location of all Andean bear (Tremarctos ornatus) scats col-
lected between June 2012 and May 2015, and of land-cover types, in Tamá National Natural Park, Colombia.

approximately 53,000 ha with elevation ranging from 350
to 3,500 m above sea level (Cáceres-Martínez et al. 2016,
2017). The mean annual temperature in the park varies be-
tween 14° and 17°C, and the annual precipitation ranges
between 800 and 2,000 mm. There is a bimodal season-
ality regime, with 2 rainy seasons between March and
June and between September and November and dry sea-
sons between July and August and between December
and February, with small variation within the park (Mi-
nambiente 2008). Such elevation and climate variation
allows the park to cover multiple ecosystems, including
Andean and sub-Andean forests (38.1 and 39.8%, re-
spectively), páramos (14.2%), and tropical forests (8.1%;
Cáceres-Martínez et al. 2017). Páramos are alpine tundra
ecosystems located above the Andean forest and below
the glaciers and perpetual snows (Sarmiento et al. 2013)
and represent one of the most iconic Andean ecosystems.
Land cover within the surveyed area (i.e., 216 km2 cov-
ered by transects) varies significantly, with most of the
area consisting of natural forests (74.4%, approx. 0.76%
corresponding to tropical forests), followed by páramos

(14.3%), and agricultural lands (5.96%; IDEAM et al.
2017).

Methods
Between June 2012 and May 2015, we surveyed 83 lin-

ear transects in 35 localities within TNNP at least once in
search of fresh Andean bear scats. In 24 localities, we sur-
veyed 3 transects of 1.8 km in 9-km2 quadrants covering
all major land-cover and ecosystem types. The remain-
ing 11 transects had variable lengths and were adapted
to terrain conditions (mean distance of 1.5 ± 0.4 km),
covering ecosystems scarcely represented in the quad-
rants. The size and accessibility of the study area and the
presence of armed illegal groups prevented us from sur-
veying some areas, especially in the lowlands (i.e., trop-
ical forests), and we did not consider them in our anal-
yses. We established transects, both inside and outside
quadrants, to cover all land-use types in the park pro-
portionately. We used a Chi-square test to compare the
number of scats found in each land-cover type with the

Ursus 31:article e10 (2020)
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expected number according to land-use proportion. We
carried out surveys between 0800 and 1800 hours and
searched actively for bear sign and scats. We georefer-
enced and stored each scat in plastic bags for subsequent
analysis.

We soaked scats with distilled water for 24 hours and
later washed them repeatedly on 0.5-μm sieves. Using
an optic microscope (Carl Zeiss Primo Star; Carl Zeiss,
Inc., Oberkochen, Germany) and stereoscope (Carl Zeiss
DV4; Carl Zeiss, Inc.), we divided each scat into dis-
crete items for taxonomic identification. Afterward, we
dried all samples at room temperature and compared them
with reference collection material (Beltrán-Saavedra et al.
2009, Medina et al. 2009, Klare et al. 2011). We analyzed
all scats at the Catatumbo Sarare Herbarium and the Lab-
oratory of Ecology and Biogeography of the University
of Pamplona, Columbia.

In order to estimate the minimum number of samples
to describe Andean bear diet, we estimated a species ac-
cumulation curve using EstimateS 9.1.0 (Colwell 2013),
where we fitted the data to a pre-established model
(i.e., Clench) considering the sampling characteristics
(Soberón and Llorente 1993). We used the model to esti-
mate the number of species detected as compared with the
total expected number for Andean bear diet in the area.
We described diet composition based on 2 frequency-
of-occurrence estimates: frequency of occurrence of food
items (FOFI; no. of each food item/total no. of food
items) and frequency of occurrence in scats (FOS; no.
of scats containing the food item/total no. of scats);
we estimated other diet parameters, including niche
width and niche overlap (see details below; Klare et al.
2011).

We compared food frequencies of occurrence accord-
ing to elevation ranges, land-cover types, and seasonal
variations. We directly compared frequencies across el-
evation ranges, dividing all samples in 7 ranges of 300
m, from 1,500 m to 3,500 m. We used Levin’s niche
amplitude index (B) to evaluate differences in food re-
sources along the altitudinal gradient covered (Krebs
1999); Levin’s Index is defined as B = Y2/�Nj

2, where
Y = total samples and Nj = number of samples with re-
source j, where larger values can be considered as gen-
eralists (usually >2.5; Martins et al. 2006). Also, we as-
sessed differences in diet composition according to land-
cover type using the Hill’s numbers index (i.e., H0 =
species richness, H1 = Shannon Index exponential (eH’),
and H2 = Simpson Index reciprocal (1/λ); Jost et al. 2010,
Moreno et al. 2011, Chao et al. 2014); Hill’s numbers al-
low the calculation of the effective number of items in
a sample (i.e., it is a measure of the no. of items when

each item is weighed by its relative abundance; Moreno
2011). We defined land-cover types based on the National
Land-Cover classification (IDEAM et al. 2017). In order
to assess seasonal differences (i.e., between dry and wet
seasons), we compared the frequencies of diet items using
the Levin’s Index to estimate trophic niche width for each
season and Pianka’s Index (O) to estimate niche overlap
between seasons (Krebs 1999, Gatti et al. 2006). Pianka’s
Index is defined as Ojk = �pij pik/(�p2

ij �p2
ik)1/2 where

pi is the frequency of occurrence of prey item i in the diet
on seasons j and k (Pianka 1973, Vieira and Port 2006);
the index varies between 0 and 1, with 1 indicating 100%
overlap.

In order to compare our results with previous stud-
ies, we estimated Levin’s Index for the entire study and
standardized it following Krebs (1999). We made all
frequency comparisons using nonparametric Kruskal–
Wallis and Tukey tests after testing for normality
(Shapiro–Wilks test). We made all statistical analyses us-
ing Infostat software (Di Rienzo et al. 2011).

Results
We surveyed 146.11 km during 190 sampling days

and found 148 Andean bear scats distributed across the
entire park area, in an elevation range from 1,465 to
3,500 m. The largest number of scats were collected
in 2014 (68%), followed by 2015 (18%), 2013 (11%),
and 2012 (3%). The collection rate was 1.14 scats/km,
57.3 scats/year, and 0.44 scats/km/year: the highest rate
occurred in 2014 (1.06 scats/km), followed by 2015
(0.65 scats/km), but it was less in 2012 (0.28 scats/km).
Most scats were collected in July (22%) and May (19%)
and the fewest in January and December (1%). March
(1.5 scats/km) and December (1.29 scats/km) had the
highest collection rates, whereas no scats were collected
in June or September. In terms of seasons, 55 (37%) of the
scats were collected during the rainy season and 93(63%)
during the dry season; a higher rate of scat collection was
obtained for the dry season (6.03 scats/km) than for the
rainy season (2.96 scats/km).

We found 34 identified diet items in the scat sam-
ples. Three samples with insect larvae were from the
Elatheridae family, which likely were assimilated into
the scat after deposition. We recorded 27 plant taxo-
nomic categories, with consumption of 4 different plant
parts (i.e., leaves, fruits, inflorescences, and stems),
4 mammal species, and 3 insect genera or families
(Table 1).

The species accumulation curve, adjusted to the
Clench equation, indicated a good model fit (0.986); this
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Table 1. Frequency of food items found in Andean bear (Tremarctos ornatus) scats collected between June
2012 and May 2015 in Tamá National Natural Park, Colombia.

Type Food items Part consumed FOFIa FOSb

Plants Asteraceae Fruits 0.006 0.013
Bryophyta Leaves 0.037 0.087
Bromeliaceae Leaves, inflorescence 0.375 0.891
Chusquea sp. Leaves, stem 0.029 0.067
Cyperaceae Leaves 0.011 0.027
Disterigma sp. Leaves, fruits 0.032 0.074
Dicranaceae Leaves 0.006 0.013
Elleanthus sp. Leaves, 0.003 0.006
Ericaceae Fruits 0.026 0.060
Ficus spp. Fruits 0.003 0.006
Gaultheria anastomosans Leaves, fruits 0.014 0.033
Greigia sp. Leaves 0.009 0.020
Halenia sp. Inflorescence 0.003 0.006
Heisteria sp. Fruits 0.017 0.040
Ilex sp. Leaves, fruits 0.006 0.013
Macleania sp. Leaves, fruits 0.063 0.148
Myrtaceae Inflorescence, fruits 0.003 0.006
Olacaceae Fruits 0.003 0.006
Poaceae Leaves, 0.011 0.027
Puya goudotiana Leaves 0.009 0.020
Puya sp. Leaves, stem, inflorescence 0.126 0.297
Sphagnum sp. Leaves 0.009 0.020
Symplocos sp. Fruits 0.009 0.020
Tillandsia sp. Leaves 0.040 0.094
Tovomita sp. Fruits 0.003 0.006
Vaccinium sp. Fruits 0.006 0.013
Cyperaceae Leaves 0.003 0.006

Mammals Dasyprocta punctata 0.003 0.006
Dasypus novemcinctus 0.003 0.006
Nasua nasua 0.009 0.020
Nasuella olivacea 0.006 0.013

Insects Eurysternus sp. 0.003 0.006
Bruchidae 0.063 0.148
Labidus sp. 0.011 0.027
Other animal parts 0.040 0.094

Other items Plastic 0.003 0.006

aFOFI: frequency of occurrence of food items.
bFOS: frequency of occurrence in scats.

suggested that we detected 85% of the total diet items in
our collected samples (Fig. 2).

The mean (±SD) frequency of occurrence (proportion
of scats containing each item) was 0.075 ± 0.174 for
plant items, 0.012 ± 0.006 for mammals, and 0.061 ±
0.076 for insects (total animal frequency: 0.040 ± 0.052;
Table 1). The most frequent plant items detected in all
scats were from the Bromeliaceae family (0.891) and
the genus Puya spp. (0.297; Table 1, Fig. 3a). The most
commonly consumed plant part, based on occurrence
in scats, was leaves (0.932), followed by fruits (0.243;
Fig. 3a-inset; Kruskal–Wallis H = 226.54, P < 0.001).
The most frequent mammal species detected was Na-
sua nasua, followed by Nasuella olivacea (Fig. 3b),

but the difference was not significant (Kruskal–Wallis
H = 0.06, P = 0.66). Animals in general were present
in 23% of the scats and comprised 9.7% of food
items in the diet. The family Bruchidae (Coleoptera)
was the most frequent animal item in the diet (0.148;
Fig. 3b, Table 1).

In terms of elevation, we found the largest number
of diet items in the 3,200–3,500-m elevation range
(26 items), followed by the 2,900–3,200-m and 2,300–
2,600-m ranges (15 items; Fig. 4a). We found a larger
niche width (Levin’s Index) for the 2,000–2,300-m range
(B = 7.14; Fig. 4a). Plants were the most frequently
consumed items in all elevations, showing the highest
frequencies in the 1,400–1,700-m and 3,200–3,500-m
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Fig. 2. Diet-item accumulation curve, and 95% con-
fidence intervals, for diet species identified in An-
dean bear (Tremarctos ornatus) scat samples col-
lected between June 2012 and May 2015 from Tamá
National Natural Park, Colombia.

Fig. 3. Frequency distribution of (a) plant items
and (inset) parts and (b) animal species in Andean
bear (Tremarctos ornatus) scat samples collected be-
tween June 2012 and May 2015 from Tamá National
Natural Park, Colombia. *Some items were only iden-
tified to genus or family.

Table 2. Frequency of food items found in Andean
bear (Tremarctos ornatus) scats collected between
June 2012 and May 2015, according to land-cover
type, in Tamá National Natural Park, Colombia.

Land-cover type

Proportion
of plant
items

Proportion
of animal

items
Total no.
of items

Forest 0.93 0.070 144
Páramo 0.91 0.080 109
Scrublands 0.86 0.013 82
Agricultural areas 1.00 0.000 1

ranges (0.91 and 0.87, respectively; Fig. 4b); whereas,
animals showed higher frequencies in the 2,000–2,300
m range (0.20; Fig. 4b).

We found the largest number of scats in natural
forests (42.85%), followed by páramo (32.44%), shrub-
land (24.40%), and agricultural areas (0.29%). We found
significant differences between the number of scats in
each land cover and the expected number according to
land-cover area (Chi-square test: χ2 = 184.96, P <

0.001); a larger number of scats than expected was found
in natural forests and fewer in páramos. The dominant
diet items in all land-cover types were plants, with the
largest dominance for forest (0.93) and agricultural ar-
eas (1.00, although with only one item identified; Ta-
ble 2). Bromeliads were the most frequent item in all
land-cover types. We found significant differences be-
tween the frequencies of plant diet items in the differ-
ent land-cover types (Kruskal–Wallis: H = 7.61, P <

0.001), with differences caused by the frequency of scats
collected in páramo ecosystems. No significant differ-
ences were found for mammals (ANOVA: F = 0.04,
P = 0.989) and other items, such as insects or unidentified
items (Kruskal–Wallis: H = 0.67, P = 0.572), between
land-covers. Hill’s numbers diversity measures showed
significant differences in diversity of diet items in scats
according to land-cover type, with significantly greater
values for Hill’s 0 and Hill’s 1 (ANOVA: F = 14.86,
P < 0.001 and F = 16.50, P < 0.001, respectively)
for páramo ecosystems, but no differences for Hill’s 2
(Kruskal–Wallis: H = 0.77, P = 0.51). Greater species
richness (H0) and species diversity (H1) was found for
páramo ecosystems, indicating lower diversity in general
for the other 3 land covers; however, dominance (H2) was
similar among all land-cover types.

In terms of seasons, there was a greater niche width
(B = 7.10) in the dry season than the wet season (B =
4.14), with very low overlap in diet items (Pianka’s Index;
O = 0.12). Plants were the most frequently consumed
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DIET OF ANDEAN BEARS IN COLOMBIA � Cáceres-Martínez et al. 7

Fig. 4. (a) Number of food items (light gray squares; main Y-axis) and Levin’s niche width (dark gray
diamonds; secondary Y-axis), and (b) frequency of plant (dark gray diamonds) and animal items (light gray
squares), found in Andean bear (Tremarctos ornatus) scats collected between June 2012 and May 2015 across
elevation zones in Tamá National Natural Park, Colombia. ‘asl’ is above sea level.

item in both the dry and rainy seasons (FOS: 0.78 ±
0.16 and 0.82 ± 0.11, respectively), with animal items
contributing similarly and less for both seasons (0.21 ±
0.17 and 0.18 ± 0.11, respectively). The most important
food item for dry and rainy seasons was bromeliads (0.32
and 0.46) and beetles (Bruchidae family), which also were
the most important animal food item for both seasons (dry
= 0.17, rainy = 0.05). Standardized trophic niche width
for the entire study was 4.74.

Discussion
Andean bear diet in Tamá National Natural Park

showed a wide variation across seasons, elevations, and
land covers, as expected from previous studies and
as hypothesized in this study. Furthermore, we found
significant differences between seasons, with a largest
niche width for the dry season. Consistently, we found
greater diet diversity for higher elevations—páramo
ecosystems—although not greater niche breadth; plants
were dominant across all seasons, elevations, and land
covers (especially bromeliads), with animal only con-
tributing significantly in lower elevations. Overall, we
confirmed great diet variation and diet selection and large
niche breadth and little overlap across our variables, and
differential dominance of certain species and parts in the
diet; although our study did not report the largest number
of species, it did show large variation across space.

Andean bears usually are considered generalists, om-
nivorous, and opportunistic (García-Rangel 2012); and
a large number of species have been reported as part

of their diet (Figueroa 2013). Despite the temporal and
spatial variation found in our study, the total number
of species was not very large (27 plant taxonomic cate-
gories, 4 mammal categories, and 3 insect categories). As
for many previous studies of Andean bear’s diet (Peyton
1980, Rivadeneira-Canedo 2008, Ríos-Uzeda et al. 2009,
Ríos-Uzeda 2015), we found that species in the Bromeli-
aceae and Ericaceae families were the most important
components in our study. Apparently, this is related to
the abundance, availability, palatability, and distribution
of these families throughout the year (Bernal et al. 2016).
Likewise, both the stem and leaves can be consumed by
the Andean bear throughout the year because of the avail-
ability of edible parts. Other plant species were under-
represented and restricted to certain times of the year
and/or to the occasional consumption of animal prey, sim-
ilar to the results reported by Gonzales et al. (2016).

We positively identified �27 species of plants in the
diet of Andean bears in our study, although potentially
there are more in the genera and families where no lower
identification was possible. This represents a very small
proportion of the native flora of the park. Some fam-
ilies with great species richness may not be a poten-
tial food item for Andean bears, which is probably due
to secondary poisonous components, fruit type, or un-
palatability (L.R. Sánchez-Montano, personal observa-
tion). For example, species from the Asteraceae family
are dominant and diverse but not commonly consumed
by Andean bears, except for the Espeletia genus (fraile-
jones), which stems’ thick cords the bears used infre-
quently. Some other plant families, especially those with
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succulent leaves (e.g., Asteraceae, Begoniaceae), pseu-
dobulbs (e.g., Orchidaceae), or berries (e.g., Ericaceae),
also may have been consumed by Andean bears, but
many may be undetectable in the scats as a result of rel-
atively complete digestion (Hewitt and Robbins 1996;
Figueroa 2012, 2013), or simply because of difficulty in
correct identification; this resulted in our potentially un-
derestimating the number of species in the Andean bear’s
diet.

We found a greater number of food items and a greater
niche width in the natural forest and páramo located above
the 3,000 m, possibly related to the use and preference of
habitat by the species similar to what was found in other
studies (Ríos-Uzeda et al. 2006, 2009; Figueroa 2013;
Gonzales et al. 2016), but different from what was found
in other areas with similar elevation ranges (Castellanos
et al. 2005, Figueroa 2012); large niche width, catego-
rized as opportunistic, was reported for lower elevations
with a large contribution of palms (Arecaceae family) and
tropical forest fruits (Castellanos et al. 2005, Figueroa
2012). However, we found higher frequencies of animal
consumption in the lowest elevations, probably due to a
greater availability of such resources in lower areas. We
suggest that the greater niche width at higher elevation
areas could be a result of the scarcity of other resources,
given less diversity in general for high-elevation ecosys-
tems (Rahbek 1995), where the species could be consid-
ered as more generalist than in lower areas with greater
diversity and availability of resources. Furthermore, other
underlying reasons for such a pattern could be related to
changes in the composition, diversity, and availability of
food for a good part of the year in these ecosystems (e.g.,
the abundance and diversity of the Puya genus; Goldstein
and Salas 1993). An additional factor might be environ-
mental conditions (i.e., precipitation, humidity, tempera-
ture), which influence the emergence of plants of the fam-
ily Bromeliaceae, especially the Puya genus (Jabaily and
Sytsma 2012), which comprises the most frequent items
in the diet of the Andean bear throughout its distribution
(Peyton 1980, Figueroa 2013). On the other hand, the di-
versity and contribution of animal food items was greater
in our study, an unusual pattern for the species (García-
Rangel 2012). This was probably associated with prey
availability in the area (Cáceres-Martínez et al. 2016),
as shown in previous studies (Gonzales et al. 2016). Al-
though beetles in the Bruchidae family showed the high-
est frequency of all animal items, it is highly probable that
their contribution might be due to accidental consump-
tion when bears consumed fruits, given that almost all
detected species are highly associated with fruit and seed
predation.

During the wet season, when there is a wider vari-
ety of resources available, Andean bears seemed to be
more selective and only consumed a limited number
of species; whereas, in the dry season, the number of
species found in the diet was larger. This is likely due
to plant species phenology and the availability of their
consumable parts. Further studies should focus on re-
lating some of the patterns herein presented, especially
seasonality, to changes in bear behavior, periods of nu-
tritional stress, specific nutritional requirements, and re-
productive seasons within the area, because they may be
influenced by the availability of food as in other species
of bears (Eagle and Pelton 1983, Steinmetz et al. 2013,
Coogan et al. 2014, Galicia et al. 2016, Stenset et al.
2016).

Management implications
Andean bear diet in our study area showed a close re-

lationship with land-cover types in both seasons and ele-
vation zones, and also potentially were related to habitat
use and distribution. Our results might give some insight
into the relationship between Andean bear diet and poten-
tially habitat use, plant phenology, and the need for con-
tinuous habitats, given the seasonal variation in the bears’
resource needs across the area. Extensive areas of low-
disturbance ecosystems likely are required to provide the
necessary resource availability, including seasonal varia-
tions, for meeting Andean bear dietary requirements. The
expansion of the agricultural border and consequent habi-
tat fragmentation of the park and surrounding areas may
potentially affect the species, obviously in terms of habi-
tat, but also in terms of lower resource availability. These
areas require careful planning and consideration, espe-
cially while dealing with management and conservation
of a protected area. Our data provide scientific informa-
tion for comprehensive conservation planning for the park
and surrounding areas, especially given the importance of
the species as a flagship and conservation objective for
the National Park system in Colombia and the region in
general. However, further study on food requirements,
food availability, relationship of diet with other biologi-
cal requirements, and impact of habitat fragmentation are
necessary for better informing management of the park.
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