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Comparison of big cat food habits in the Amazon piedmont forest
in two Bolivian protected areas
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The feeding habits of jaguar (Panthera onca) and puma (Puma concolor) were studied in the lower Tuichi, Hondo (PNANMI Madidi) and
Quiquibey (RB Pilén Lajas) river valleys. A total of 122 large felid scats were collected and identified by an experienced local guide, with iden-
tifications later confirmed by morphometry. Of this total, 54 were also identified using associated tracks. For jaguar, prey species richness was
25 species considering all scats and 20 species only considering those scats associated with tracks. For puma, 28 and 22 prey species were ob-
tained, respectively. The results indicate that there is low trophic niche overlap between both cats (0.46 and 0.44 respectively). The breadth of
the trophic niche indicates that the jaguar is more specialized in its diet (0.28 and 0.42 respectively), mainly due to the high consumption of the
white-lipped peccary (Tayassu pecari), which contributes significantly to jaguar prey biomass. The puma has a more generalist tendency (0.56
and 0.58 respectively), with the spotted paca (Cuniculus paca) the most frequently consumed prey and also contributing the most biomass.
Despite the fact that both felines share most of their prey, jaguar and puma differ in the frequency of prey consumption.

Se estudiaron los habitos alimentarios de jaguar (Panthera onca) y puma (Puma concolor) en areas cercanas a los rios Tuichi, Hondo (PNAN-
MI Madidi) y Quiquibey (RB Pilén Lajas). Se recolectaron un total de 122 excretas con la ayuda de un guia de campo experimentado en identi-
ficaciéon de heces de ambos felinos, mismas que fueron confirmadas mediante morfometria. De este total, 54 fueron identificadas ademds me-
diante huellas asociadas, observando que los resultados muestran similitud con ambos analisis. Se obtuvo una riqueza de especies para jaguar
de 25 presas con el total de heces y 20 presas con el total de heces asociadas a huellas. Para puma se obtuvo 28y 22 presas respectivamente en
ambos analisis. Los resultados indican que hay poco solapamiento de nicho tréfico entre ambos felinos (0.46 y 0.44 respectivamente), pues los
resultados de amplitud de nicho tréfico indican que el jaguar es mas especialista en su dieta (0.28 y 0.42 respectivamente), principalmente por
el elevado consumo de Tayassu pecari, el cual aporté mas a la biomasa consumida por este felino. En tanto el puma se muestra mas generalista
(0.56 y 0.58 respectivamente), donde la presa consumida con mayor frecuencia y la que aporté mas a su biomasa fue Cuniculus paca. A pesar
de que ambos felinos comparten la mayor parte de sus presas, el jaguar consume unas con mas frecuencia y el puma otras.
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cially deer species (Nunez et al. 2000; Novack et al. 2005;
Herndndez 2008; Gémez 2010).

In this study we report on jaguar and puma food
habits in the Madidi National Park and Natural Area of
Integrated Management Area (PNANMI Madidi) and
the Pilén Lajas Biosphere Reserve (RBTCO Pilon Lajas) in
northwestern Bolivia, including trophic niche breadth,
relative biomass consumed from the prey by each felid,
and trophic niche overlap between the species. This

Introduction

The jaguar (Panthera onca) and the puma (Puma concolor)
are the largest felids in the Americas, and are sympatric in
much of the Neotropics (Sunquist and Sunquist 1989; Far-
rell et al. 2000). Both are strict carnivores (Kitchener 1991),
and knowledge of their diet help inform conservation strat-
egies (Farrell et al. 2000), since food plays a fundamental
role in evolutionary behavior of predators (Ramalho and
Magnusson 2009). In addition, prey availability is one of

the main factors that determines the presence, behavior
and ecology of predators in the ecosystems where they live,
and predator-prey relationships can influence community
dynamics, maintaining the balance of an ecosystem (Sun-
quist and Sunquist 1989; Aranda 2000; Ramalho and Mag-
nusson 2009; Chumacero and Sainoz 2010).

Studies on the diet of both species in South America
show the capture of larger prey by jaguar, and medium to
small prey by puma (Schaller and Crawchaw 1980; Emmons
1987; Maxit 2001; Crawshaw and Quigley 2002; Leite et al.
2002; Scognamillo et al. 2003; Caselli de Azevedo 2008).
However, studies in Central America and North America
report a greater consumption of larger prey by puma, espe-

study aims to improve our understanding of the diet
of both cats at this study area and contribute towards
actions for their protection and broader conservation
strategies for the protected areas. It also seeks to obtain
a greater understanding of variations in diet of both cats
within their distribution, as compared to similar works at
different study sites.

Methods

Study Area. The study was conducted in the Amazon pied-
mont forest along the beaches and in the riverine forests
of the Tuichi, Hondo and Quiquibey rivers, tributaries of
the Beni River (De la Quintana 2005). The first two riv-
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ers are found in the Franz Tamayo Province of the La Paz
Department within PNANMI Madidi (De la Quintana 2005),
and the third river is within the Ballividan Province of the
Beni Department within RBTCO Pilon Lajas (Figure 1). The
average elevation is around 251 masl, annual rainfall oscil-
lates between 1,300 to 2,444 mm, and temperature aver-
ages 24.9 °C (Navarro and Maldonado 2002).

Forests at the study site are a mixture of riverine varzea
and terre firme primary forests on the alluvial fans between
300 and 500 m, both with tall emergent trees (Identidad
Madidi and SERNAP 2019). The vegetation is characterized
by a great diversity of palm trees, with the most represen-
tative genera Acrocomia sp., Allagoptera sp., Astrocaryum
sp., Attalea sp., Bactris sp., Chamaedorea sp., Desmoncus sp.,
Geonoma sp. Socratea sp., Syagrus sp., Scheelea sp., Jessenia
sp. (Wallace et al. 2003; Paniagua—Zambrana 2005), as well
as families of vascular plants such as Pteridaceae, Sapinda-
ceae, Lauraceae, Bignonaceae, Polypoidaceae, Melastoma-
taceae, Rubiaceae, and Fabaceae (Jorgensen et al. 2005).

According to the field survey conducted by the scientific
expedition Identidad Madidiin 2016, more than 428 species
of vertebrates have been registered along the Hondo river,
including 26 medium and large-sized mammals (Identidad
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Madidi and SERNAP 2019). The mammalian fauna of the

area includes the following potential prey species for jag-
uar (Panthera onca) and puma (Puma concolor): tayra (Eira
barbara), brown-nosed coati (Nasua nasua), crab-eating
raccoon (Procyon cancrivorus), lowland tapir (Tapirus terres-
tris), white-lipped peccary (Tayassu pecari), collared peccary
(Pecari tajacu), red brocket deer (Mazama americana), capy-
bara (Hydrochoerus hydrochaeris), agoutis (Dasyprocta spp.),
paca (Cuniculus paca), southern tamandua (Tamandua tet-
radactyla), black-eared opossum (Didelphis marsupialis) and
forest rabbit (Sylvilagus brasiliensis) (Rios-Uzeda et al. 2001;
Gomez et al. 2005; Identidad Madidi and SERNAP 2019).
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Fieldwork. Fieldwork was carried out between July and
October 2008, with 62 days of sampling effort at sites near
the Tuichi, Hondo and Quiquibey rivers, intensively search-
ing beaches, streams, old river stretches and riparian forests
which are the habitats with the highest probability of find-
ing jaguar and puma scats. Searches were also carried out
along 3 to 5 km transects within terra firme forest. The col-
lected scats were identified using morphometry and local
guide experience. All encountered scats were measured for
diameter and length, to compare with previous descriptions
(Aranda 2000; Chame 2003). In some cases, scats were iden-
tified with scat morphometry, as well as associated tracks,
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Figure 1. Study area for jaguar and puma diet in the PNANMI Madidi and RBTCO Pilén Lajas, Bolivia.
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using track descriptions from De Angelo et al. (2008). More
than 85 % of collected scats were fresh, and even old scats

retained their morphological characteristics, allowing mea-
surements for their identification. Each scat was collected
in paper envelopes labeled with the date, site, coordinates,
habitat and species. All samples were placed in the shade
until sent to La Paz city for subsequent laboratory analysis.

Laboratory work. The scat samples were dried at room
temperature before separating food items. For mammals,
species identification was performed using teeth mor-
phometry, and mainly hair descriptions, analyzing: A) Mor-
phological characteristics, considering the size, color and
thickness of the hair, and comparing with the Wildlife Con-
servation Society catalog of Bolivian mammal hairs (Vis-
carra et al. 2010). B) Cuticle patterns, the hairs were cleaned
and stamped in a thin layer of transparent nail polish onto
a slide, then dried and removed with a tweezer, observed
under a microscope, considering the pattern, shape and
size of the cuticles (Short 1978; Chehébar and Martin 1989;
Fernandez and Rossi 1998; Vasquez et al. 2000; Quadros and
Monteiro-Filho 2006; Zafarina and Panneerchelvan 2009).
Q) Core patterns, following the methodology proposed by
Ferndndez and Rossi (1998) and Tavera (2006), with modi-
fications and adaptations standardizing the methodology
to be applied to all types of hair thickness. The hairs were
dipped in a mixture of 50 % sulfuric acid (98 %) and 50 %
alcohol (96 %) for 48 hours, until the cuticles were shed.
Subsequently, the hairs were washed with water. Finally,
they were moistened with a drop of water and placed on a
slide for identification, taking note of the shape, diameter
and width of the marrow.

Data Analysis. The Frequency of Occurrence (FO %)
and the Relative Biomass Consumption (RBC of the prey
were calculated; Ackerman et al. 1984). The Relative
Biomass Consumption (RBC %) of each prey was calcu-
lated for each cats’ diet according to the live weight of
the prey species, representing the importance of a prey
type in the diet in proportion to its contribution (Far-
rell et al. 2000). Food items whose species identity was
unknown were removed from the RBC % analyses due to
undetermined weight.

An analysis by prey size category was carried out: large
prey (> 15 kg), medium prey (from 1 to 15 kg) and small
prey (< 1 kg), following the classifications of Iriarte et al.
(1990), Taber et al. (1997), Scognamillo et al. (2003) and
Paviolo (2010). The trophic niche overlap between both
cats was calculated using the Pianka Index (Pianka 1973),
and the trophic niche width for each feline using the Levins
Index (Levins 1968). We performed these analyses using
the entire scat sample for each large felid, as well as using
only those scats associated with clearly identifiable tracks.

To determine whether jaguar and puma prey consump-
tion was influenced by prey abundance, a linear regression
analysis was performed between the relative abundance
of prey species (events/100 camera trap night) at the study
site during the same year (Ayala and Viscarra 2009) and the
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FO % of the prey consumed in this study for total scats col-
lected, and scats associated with tracks, evaluating the sig-
nificance of ANOVA (F < 0.05) and Pearson R2.

For this analysis, the original data were previously
transformed to natural logarithms, evaluating the normal-
ity of the data with Shapiro-Wilk (P< 0.05). The FO % and
prey abundance variables for the total of collected scats
reported in the zone for jaguar (abundance: W =0.9327,P =
0.3327; FO %: W = 0.8897, P = 0.08) and puma (abundance:
W =0.9398, P = 0.4944; FO %: W = 0.9546, P = 0.7054) were
normal. The FO % and prey abundance variables for scats
associated with tracks for puma (abundance: W = 0.9398, P
= 0.4949; FO %: W = 0.9518, P = 0.6633) were also normal.
For jaguar scats associated with tracks the prey abundance
variable (W = 0.9327 P = 0.3327) was normal, but for FO %
(FO %:W = 0.8241 P =0.0134) was not normal. These analy-
ses were performed with the JMP Program version 7.0.1.
(SAS Institute Inc. 2007).

Results

A total of 122 large felid scats were collected: 66 jaguar
and 56 puma scats. Of the collected scats 68 were identi-
fied using morphometry and local guide experience, and 54
were identified with morphometry and associated tracks.
The totality of collected jaguar scats included items from
25 species (Table 1), with a higher consumption of larger
prey (55 %), mainly artiodactyls, and especially the white-
lipped peccary (Tayassu pecari; 28 %). Using only scats asso-
ciated with tracks, we detected 20 prey species, again with
T. pecari the most frequently consumed prey (27 %). For
puma (Table 1), items from 28 species were identified, with
a higher consumption (56 %) of medium-sized prey, such as
rodents, especially the paca (Cuniculus paca; 14 %). Using
only scats associated with tracks, we detected 22 prey spe-
cies, again with C. paca still the most frequently consumed
prey (16 %).

Considering all collected scats, six main prey species
were reported for jaguar (T. pecari, Pecari tajacu, Dasyprocta
spp., Mazama americana, Cuniculus paca and Nasua nasua),
representing 61 % of their total diet (Table 1). For puma,
seven main prey were reported (C. paca, Didelphidae, Echi-
myidae, P. tajacu, N. nasua, Sylvilagus brasiliensis and Didel-
phis marsupialis), representing 54 % of their diet (Table 1).
For scats associated with tracks, four main species were
reported for jaguar (T. pecari, P. tajacu, Dasyprocta spp. and
N. nasua), representing 51 % of their diet. For puma, and
five main species for pumas (C. paca, Didelphis marsupialis,
Didelphidae, N. nasua and Echimyidae), representing 51 %
of their diet.

The RBC % analysis, found that the two peccaries, T.
pecari (37 %) and P. tajacu (22 %), contributed the most to
the biomass of jaguar diet. Although Tapirus terrestris did
not have a high FO %, it was the second most important
biomass contribution towards jaguar diet (Table 2). Using
only those scats associated with tracks this analysis indi-
cated that T. pecari (33 %), T. terrestris (16 %) and P. tajacu
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(11 %) were the three most important prey species for jag-
uar. For puma, C. paca (18 %) and P. tajacu (11 %) were the
prey that contributed the most biomass to diet (Table 2),
and using only those scats associated with tracks C. paca
(20 %), D. marsupialis (11 %) and P. tajacu (10 %) were the
most important prey.

Regarding the breadth of the trophic niche, a more spe-
cialized trend was observed for jaguar (0.28), and a more
general trend for puma (0.56). There was a relatively low

Table 1. Prey species richness for jaguar and puma in PNANMI Madidi and RBTCO
Pilon Lajas, Bolivia.

All scats Scats with tracks

Jaguar Puma Jaguar Puma
Prey N° FO% N° FO% N° FO% N° FO%
Large prey
Tayassu pecari 31 28 4 2 13 27 3 4
Pecari tajacu 20 18 1 7 5 10 5 6
Mazama americana 5 5 5 3 2 4 2 3
Tapirus terrestris 2 2 2 4
Hydrochoerus hydrochaeris 2 2 1 2
Myrmecophaga tridactyla 1 1 1 2
Caiman yacare 1 1
Medium-sized prey
Dasyprocta spp. 6 5 5 3 4 8 1 1
Cuniculus paca 5 5 24 14 1 2 13 16
Nasua nasua 4 4 10 6 3 6 6 8
Ateles chamek 2 2 3 2 2 4 1 1
Sylvilagus brasiliensis 2 2 10 6 1 2 5 6
Didelphis marsupialis 2 2 10 6 1 2 8 10
Procyon cancrivorus 1 1 8 5 1 2 3 4
Eira barbara 1 1 4 2 1 2 3 4
Potos flavus 1 1 1 1 1 1
Echimyidae 1 1 12 7 1 2 6 8
Alouatta sara 1 1
Tamandua tetradactyla 1 1 1 1
Bradypus variegatus 1 1 1 1
Galictis vittata 3 2
Small prey
Sciurus spadiceus 3 3 7 4 2 4 3 4
Ameiva sp. 1 1 3 2 1 2 1 1
Unidetified prey
Plants 9 8 5 3 3 6 4 5
Unidentified rodents 3 3 5 3 1 2 2 3
Unidentified birds 3 3 8 5 2 4 2 3
Unidentified mammals 2 2 5 3
Unidentified reptiles 2 2 2 1
Didelphidae 1 1 14 8 7 9
Colubridae 1 1 2 1
Hoplocercidae 1 1 1 1
Total occurrences 1M 166 48 79
Total items 25 28 20 22
Total scats 66 56 28 26

N° = Number of occasions in which a prey was registered in jaguar and puma scats; FO% =
Percentage of the Frequency of Occurrence of each consumed prey.
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trophic niche overlap between both cats (0.46). Using only
scats associated with tracks, the breadth of the trophic
niche for jaguar is 0.42 and for puma is 0.58, underlining a
more specialized diet for jaguar as compared to puma. The
trophic niche overlap was similar using only scats associ-
ated with tracks (0.44).

The FO % of total scats collected and the relative abun-
dance of prey (Ayala and Viscarra 2009) for jaguar and puma
are presented in Tables 3 and 4, respectively. Considering
all collected scats, the linear regressions for FO % and prey
abundance, showed significant positive relationships for
both jaguar (r> = 43 %; F = 0.0104) and puma (r> =44 %; F =
0.0179; Figure 2). For puma, the linear regression between
FO % of scats associated with tracks and prey abundance
was not significant (r2 = 25 %; F = 0.0963).

Discussion

In this study, jaguar and puma foraging behavior responded
to prey availability, with the most abundant prey at our
study site contributing most to their diets. We recorded that

ABUNDANCE (NL)

ABUNDANCE (NL)

Figure 2. A) Linear regression between Natural Logarithm of FO % and Natural Log-
arithm of jaguar prey abundance (r* = 43 %; F = 0.0104). B) Linear regression between FO
% and puma prey abundance (r> = 44 %; F = 0.0179).
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Table 2. Prey contribution towards the biomass of jaguar and puma diet in PNANMI Madidi and RBTCO Pil6n Lajas, Bolivia.

All scats Scats with tracks
Jaguar Puma Jaguar Puma
Species Weight (kg) RBC % Ne RBC % Ne RBC % Ne RBC %
Tayassu pecari 35 31 37 4 5 13 33 3 7
Pecari tajacu 26 20 22 1 1 5 1 5 10
Tapirus terrestris 239 2 8 2 16
Mazama americana 36 5 6 5 6 2 5 2 5
Dasyprocta spp. 5 6 5 5 4 4 7 1 2
Cuniculus paca 5 5 4 24 18 1 2 13 20
Nasua nasua 5 4 3 10 8 3 5 6 9
Hydrochoerus hydrochaeris 50 2 3 1 3
Sciurus spadiceus 1 3 2 7 5 2 3 3 4
Ateles chamek 8 2 2 3 2 2 4 1 2
Sylvilagus brasiliensis 4 2 2 10 8 1 2 5 7
Didelphis marsupialis 1 2 2 10 7 1 2 8 1
Myrmecophaga tridactyla 22 1 1 1 2
Procyon cancrivorus 5 1 1 6 1 2 3 5
Eira barbara 5 1 1 4 3 1 2 3 5
Potos flavus 3 1 1 1 1 1 1
Echimydae 2 1 1 12 9 1 2 6 9
Ameiva sp. 1 1 1 3 2 1 2 1 1
Caiman yacare 34 1 1
Alouatta sara 7 1 1
Tamandua tetradactyla 6 1 1 1 2
Bradypus variegatus 4 1 1 1 1
Galictis vittata 2 3 2
Total occurrences 90 124 42 63
Total items 18 23 17 17
Total scats 66 56 20 22

Ne = Number of occasions in which a prey was registered in jaguar and puma scats; RBC% = Percentage of Relative Consumed Biomass that each prey contributes

to jaguar and puma diet.

jaguars preyed mostly on large to medium sized prey, which
mirrors many previous studies (Table 4). From an energy
perspective itis preferable to hunt larger prey (Aranda 2002),
and previous studies have suggested that peccary hunting
by jaguars may be the result of preferential adaptive preda-
tion towards these ungulates, since, as these animals are
dangerous and difficult to hunt, physical skills are required
to kill them quickly (Schaller et al. 1984; Aranda 2002).

The collared peccary (Pecari tajacu) was the second
most important prey in the jaguar diet at our study site.
Many studies have reported this species as the most con-
sumed by this feline, with only one study reporting the
white-lipped peccary (Tayassu pecari) as the prey with the
highest FO % and BRC % (Table 4), as in our study. Collared
peccaries form small groups and are relatively quiet, while
white-lipped peccaries form large and noisy herds that may
attract the jaguar’s attention (Garla et al. 2001). However,
Polisar et al. (2003)1 suggest that jaguars consume both

peccary species according to their availability. Estimated
white-lipped peccary relative abundance at our study site
was high at the time of the dietary study, with 9.1 inde-
pendent events/100 camera trap nights (Ayala and Viscarra
2009), reflected in a population density of 10.74 individu-
als/100 km?, with an average of 3.9 white-lipped peccary
herds encountered every 10 km of transect (Romero-Valen-
zuela 2008). Thus, jaguars were probably responding to a
high availability of this tropical ungulate.

Contrary to these results, studies in Central America
have shown that medium-sized prey contribute more to
jaguar diet (Table 4), again apparently responding to prey
abundance, with jaguars smaller than in South America
(Herndndez 2008).

Across their range, pumas consume significantly more
rodents than jaguars (Nufiez et al. 2000) and specialize on
medium to small prey (Table 4). Our results also showed
a preference for medium to small prey, especially rodents,
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Table 3. Jaguar (Panthera onca) and puma (Puma concolor) prey relative abundance (events/100 camera trap night) and Percentage of the Frequency of Occurrence of each con-

sumed prey (FO %).

Abundance within
Prey FO % (All scats)
the study area

Jaguar Puma

FO % (Scats with footprints) FO % (All scats) FO % (Scats with footprints)

Tayassu pecari 9.10 28
Pecari tajacu 1.84 18
Dasyprocta spp. 2.86 5
Mazama americana 275 5
Cuniculus paca 2,51 5
Nasua nasua 0.90 4
Sciurus spadiceus 0.66 3
Tapirus terrestris 3.87 2
Hydrochoerus hydrochaeris 0.53 2
Sylvilagus brasiliensis 14.79 2
Didelphis marsupialis 4.42 2
Myrmecophaga tridactyla 0.28 1
Procyon cancrivorus 0.87 1
Eira barbara 0.30 1
Potos flavus 0.03 1

Tamandua tetradactyla
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with the paca (Cuniculus paca) the most consumed spe-
ciesin the puma’s diet in both FO % and BRC %. Although
this species is reported as part of the puma diet in sev-
eral studies (Emmons 1987; Novack et al. 2005; Caselli de

Azevedo 2008; Herndndez 2008), none record it as the
main species in the puma diet. Rather, agoutis (Dasy-
procta spp.) are reported as more frequently consumed
by puma in previous studies (Table 4). At our study

Table 4. Jaguar (Panthera onca) and puma (Puma concolor) diet reported in this study compared to previous studies across the jaguar and puma range.

Jaguar Puma
. Prey size FO Prey with greate conti- RBC Prey with greate conti-
Studies Mostly consumed prey . Mostly consumed prey  FO % . RBC %
preferences % bution to RBC % bution to RBC
Data form this study (all scats) . X X . )
(Bolivia) large to medium  Tayassu pecari 28  Tayassu pecari 37 Cuniculus paca 14 Cuniculus paca 18
olivia
Data form this study (scats with . X X . .
. . large to medium  Tayassu pecari 27  Tayassu pecari 33 Cuniculus paca 16 Cuniculus paca 20
footprints; Bolivia)
Emmons 1987 (Peru) large to medium  tortoise/turtles 33 Dasyprocta variegata 33
Chinchilla 1997 (wet season; . . . . L .
Costa Rica) large to medium  Iguanaiguana 37 Tayassu pecari 57 Proechimys semispinosus 29  Ateles geoffroyi 32
osta Rica
Chinchilla 1997 (dry season; . . X . .
Costa Rica) large to medium  Choleopus hoffmani 21 Tayassu pecari 55 Mazama americana 25  Mazama americana 66
osta Rica
Taber et al. 1997 (Paraguay) large to medium  Mazama gouazoubira 23 Mazama gouazoubira 37 Mazama gouazoubira 12 Mazama gouazoubira 24
Nufiez 2000 (México) large to medium  Odocoileus virginianus 52 Odocoileus virginianus 54 Odocoileus virginianus 55  Odocoileus virginianus 66
Garla 2001 (Brasil) large to medium  Tayassu pecari 21 Tayassu pecari 26
. . L H. hydrochaeris 20
Polisar et al. 2003 (Venezuela) large to medium  Pecari tajacu 26 L
/0. virginianus /10
Scognamillo 2003 (Venezuela) large to medium  Pecari tajacu 26  Pecaritajacu 27 Pecari tajacu (juvenil) 12 Hydrochoerus hydrochaeris 21
Novack et al. 2005 (Guatemala) medium Dasypus novemcinctus 47 Dasypus novemcinctus 32 Dasyprocta punctata 26  Dasyprocta punctata 16
Weckel et al. 2006 (Belize) large to medium  Dasypus novemcinctus 33
Caselli and Murray 2007 (Brasil) large to medium  Hydrochoerus hydrochaeris 14 Hydrochoerus hydrochaeris 24
Caselli de Azevedo 2008 (Brasil) large to medium  Pecari tajacu 27  Pecaritajacu 32 Dasyprocta azarae 21 Mazamasp. 20
Hernandez 2008 (México) medium Pecari tajacu 54  Pecaritajacu 27 Venados 38 Venados 45
Goémez 2010 (México) large to medium  Dasypus novemcinctus 38  Dasypus novemcinctus 32 Dasypus novemcinctus 55 Dasypus novemcinctus 49
Rosas 2003 (México) large to medium Ovis canadensis 40  Ovis canadensis 47
De la Torre and De la Riva 2009 . X o X o
large to medium Odocoileus virginianus 42 Odocoileus virginianus 36

(México)
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site, Cuniculus and Dasyprocta showed a similar relative
abundance (Table 3). Pacas are significantly larger than
agoutis (Emmons and Feer 1999). Puma activity patterns
within our study area are cathemeral, with intermittent
activities during the day and at night, but the majority of
camera trap photographic records at night (Gémez et al.
2005; Ayala et al. in press). This suggests another possible
selection factor, because Cuniculus is nocturnal, whilst
Dasyprocta is diurnal (Avila-Najera et al. 2016; Ayala and
Viscarra 2009; Briones-Salas et al. 2015).

Nevertheless, other studies reported that larger prey,
especially deer, contribute a higher percentage of puma
diet in terms of BRC %, even in areas where they are sym-
patric with the jaguar (Table 4). Comparative studies of
puma diet across the range revealed wide variation in the
frequency of occurrence of deer from 37.3 in México, 6.4 in
Brazil, to zero in Perd (MacBride 1976; Emmons 1987; Iriarte
et al. 1990; Crawshaw and Quigley 2002). Thus, the puma
maybe opportunistic (Hernandez 2008) and as deer abun-
dance decreases, they change their diet to more abundant
prey types (Ackerman et al. 1986; Iriarte et al. 1990; Aranda
2000; Pacheco et al. 2004). A predictive model for puma diet
indicates the ability to change their habits and hunt small
prey when they are very abundant (Ackerman et al. 1986).

Within our study area, the only species of deer is the
red brocket (Mazama americana), found at a similar relative
abundance to the paca (Ayala and Viscarra 2009; Table 3),
but is consumed considerably less. Some authors attribute
the consumption of medium sized prey by pumas to their
sympatry with jaguars, since in areas where the two felines
do not coexist, pumas hunt more large prey, especially deer
(Iriarte et al. 1990; Laundré and Herndndez 2002; Rosas et al.
2003; De la Torre and De la Riva 2009).

At our study site, there was a low trophic niche overlap
between the two cats: although they share most prey spe-
cies, the jaguar consumes more large prey and the puma
more medium-sized prey. Other studies have reported
greater (0.84) and lower (0.33) trophic niche overlaps
between the two cats (Table 5). Taber et al. (1997) indicate
that despite the similarity in diet of jaguar and puma, in
general, there is no evidence of competition, and Nuiez et
al. (2000) conclude that, as in our study, both felines con-
sume similar prey, but in different proportions.

We found that the jaguar is more selective in its diet and
the puma more generalist. Similar results were observed in
South America (Table 5), but a different pattern is observed
in Central America (Table 5), where pumas tend to be more
selective in their prey and jaguars more generalist. In con-
clusion, prey selection for jaguar and puma largely depends
on prey abundance. However, it may also be related to
activity patterns, since jaguars are more active during the
day (Ayala et al. in press), as are both peccaries species that
are their main prey. Jaguars typically taking larger prey than
pumas, suggesting adaptive predation according to the
body shape of both cats.

Flores-Turdera et al.

Table 5. Overlap and trophic niche width of jaguar and puma reported in this study
and other studies in the Neotropics

. Trophicniche Niche width Niche width
Studies

overlap for jaguar for puma

Data form this study (all scats; Bolivia) 0.46 0.28 0.56
Data form this study (scats with

footprints; Bolivia) 0.44 0.42 0.58
Taber et al. 1997 (Paraguay) 0.65

Nuriez 2000 (México) 0.84 0.50 0.38
Scognamillo 2003 (Venezuela) 0.70 0.32 0.85
Novack et al. 2005 (Guatemala) 0.33

Caselli de Azevedo 2008 (Brasil) 0.56 0.35 0.47
Hernandez 2008 (México) 0.51 0.80 0.69
Goémez 2010 (México) 0.83 0.64 0.13

Finally, our study occurred within neighboring pro-
tected areas and indigenous territories, and the informa-
tion herein significantly improves our knowledge about
the ecology of these apex predators that are conservation
objectives for the national parks. Subsistence hunting by
Indigenous People is permitted within the Natural Area of
Integrated Management portion of the Madidi protected
area and the Pilon Lajas Biosphere Reserve, with both pec-
caries and the paca popular targets, coinciding with the
most consumed prey for both cats (CSF 2011; CIPTA and
WCS 2017). Our information stresses the importance of
monitoring and managing subsistence hunting into the
future, so the availability of prey for both cats and the indig-
enous communities is not affected. Protected areas aim to
conserve biodiversity, including predator-prey dynamics as
an indicator of a healthy ecosystem. Therefore, continued
monitoring of the population dynamics of jaguars, pumas
and their prey, will help evaluate ecosystem health. This
will facilitate decision-making to ensure the conservation
and protection of the natural heritage of the country.
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