Rafael Angel Reyna-Hurtado, Eduardo J. Naranjo,
Salvador Mandujano, and Ignacio March Mifsut

Peccaries are restricted to the New World. Of the
three recognized species, two, the white-lipped
peccary (Zayassu pecari) and the collared peccary
(Pecari tajacu), occur in Mexico. The white-lipped
peccary occurs from northern Argentina through
southeastern Mexico, and the collared peccary occurs
from northern Argentina to the southwestern US.
The third species, the Chacoan peccary (Catagonus
wagneri), known only from fossil specimens until the
1970s, was documented as an extant species in the
dry forest of the Chaco region in Paraguay, Argentina,
and Bolivia (Wetzel et al. 1975). A fourth species, the
giant peccary (Pecari maximus), from the Amazon
region, was proposed by Van Roosmalen et al. (2007);
however, it is still undetermined whether it is a
subspecies of collared peccary (Gongora et al. 2007).
Peccaries perform several ecological functions: they
are seed predators, seed dispersers, and prey of large
predators, and they can alter the structure and com-
position of plant communities. In addition, they are
among the preferred prey species of subsistence and
sport hunters throughout their distributional range
(Sowls 1997). For many indigenous communities,
peccaries are the most important source of animal
protein (Donkin 1985, Stearman 1992, Sowls 1997).
In addition, peccaries have the potential to provide
a signiﬁcant source of income; some communities in
the northern Amazon Basin that practice sustainable
population management are becoming nationally and
internationally certified to commercialize peccary
skins (Fang et al. 2008).

Historical Perspective

Peccaries were important in the diets and cultures of
pre-Columbian peoples; early explorers mentioned
that the Maya, Aztec, and Yaqui, among others,
hunted peccaries and kept them captive as a source of

food. Diaz del Castillo (2005) in 1632 described the

presence of “abundant wild boar with the belly but-
ton on their back.” Presumably, Montezuma also kept
peccaries in his amazing zoological park, described by
Cortés in the mid-1520s.

Taxonomy

Peccaries are piglike animals classified in the family
Tayassuidae; the collared peccary is the only species
in the Nearctic, and the other species are restricted to
the Neotropics. Of the five subspecies of white-lipped
peccary, only the Mexican subspecies (ringens), which
extends into northern Nicaragua (March 1993),
occurs in Mexico. Vernacular names include pecari
labios blancos, jabali, tropero, huangana, baquiro,
coche de monte, and chancho cariblanco in Mexico and
other Latin American countries; senso and hach kekén
in Chiapas; jabali and hauilla in Campeche; and
chancho de monte on the Yucatdn Peninsula.

Hall (1981) recognized 14 subspecies of collared
peccaries in North America, of which 3 occur in
Mexico: angulatus occurs along the Gulf of Mexico
in Tamaulipas and South Texas; sonorensis occurs in
central Sonora and in the US in Arizona and New
Mexico; and yucatanensis OCCUrs on the Yucatin
Peninsula (Hellgren and Bissonette 2003). Genetic
studies have revealed two major groups of collared
peccaries throughout their distributional range that
could merit subspecies status, or perhaps species
status (Gongora et al. 2006). Alvaréz-Castaneda et al.
(2015) divided collared peccaries from Mexico into
two species (Dicotyles angulatus and D. crassus) based
on skull morphometry and color differences. Efforts
to classify collared peccaries show that this species is
highly diverse and that more research is needed to
clearly elucidate its taxonomic status throughout its
distributional range. In this chapter, we will consider
the collared peccary as a single species (P. zajacu).



Distribution
White-lipped

The white-lipped peccary originally occurred from
Veracruz through most of southeastern Mexico
(Leopold 1959, March 1990); however, its distribu-
tional range has been reduced by 84% in the last 50
years (Altrichter et al. 2012). This species has been
extirpated from Veracruz and Tabasco, and single
populations exist in Oaxaca and Yucatdn (Altrichter
et al. 2012; Naranjo et al. 2015; C. Alcerreca,
personal communication); the only remaining large
populations occur in Chiapas, Campeche, and
Quintana Roo (fig. 14.1).

Collared

The collared peccary is widely distributed; it extends
from the southern states and the Yucatdn Peninsula
to the north along both coasts and the two cordilleras
(western and eastern Sierra Madre) to South and
West Texas, southern Arizona, and New Mexico in
the US (fig. 14.2). In central Mexico it has been re-
corded in Morelos, which represents its northernmost

distribution in south-central Mexico (Mason-Romo
et al. 2008).

Description
White-lipped

The white-lipped peccary is a small to medium-sized
ungulate with relatively long legs and small hooves.
The tail is reduced and almost absent; the head is
massive and has a round nasal disk that enables forag-
ing in the soil. The jaws are powerful and can break
some of the hardest nuts (i.e., seeds of palm trees:
Mauritia flexuosa, Astrocaryum sp., Jessenia sp., Iriartea
ventricosa, and Socratea exorrbiza) (Kiltie 1981a). The
white-lipped peccary has a pair of lower and upper
tusks that are used mainly for defense, and to make

a clacking sound that is characteristic of this species
when alarmed or irritated. All peccaries have a unique
dorsal gland; the substance excreted has a characteris-
tic smell that probably has a communication function
(Sowls 1997). Most of the body is black except for a
white line around the lips that extends into the cheeks
(from which the species gets it common name), and
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Figure 14.1. Potential (shaded) and current (barred) distribution of the white-lipped peccary in Mexico.
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Figure 14.2. Potential distribution of the collared peccary in Mexico.

reddish areas around the neck (fig. 14.3). Neonates
are a mixture of red-brown, black, and cream stripes;
by the third year of age, the color changes from red-
dish to black. Adults attain body lengths of between
9.30 and 13 cm (3.66 and 5.11 in). Individuals
measured in the Calakmul Biosphere Reserve (CBR)
in Campeche ranged from 10.40 to 12.40 cm (4.09
to 4.88 in) in length. Body masses of individuals from
throughout their range vary from 25 to 42 kg (55 to
93 Ib). Fifteen individuals from Calakmul weighed
between 25 and 38 kg (55 to 84 Ib), with a mean of
30 kg (66 Ib) (E. Rojas-Flores, personal communica-
tion). The sexes are not distinct anatomically.

Collared

The collared peccary, the smallest tayassuid, ranges

in total length between 9.32 and 10.36 cm (3.66

and 4.07 in), and body weights of adults range from
15 to 28 kg (33 to 62 1b) (Sowls 1997). The head

is larger in relationship to the body than it is in the
white-lipped peccary; the legs are shorter, and they
have a rounder appearance than those of white-lipped
peccaries. The hair is a mix of black, white, and
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yellow, which gives the species a grayish appearance,
highlighting a dark line of hair along the back, while
white hairs form a collar around the neck, from
which the common name is derived (fig. 14.4). The
difference in jaw force and access to certain fruits

has been proposed as a niche separation between the
two species; only white-lipped peccaries can break
very hard nuts (Kiltie 1981b). Collared peccaries also
have a pair of long tusks that are used to dig wallows,
defend against predators, and create an alarm sound
(clacking) when stressed (Sowls 1997). Newborns are
reddish, but after the age of three months, the body
color is similar to that of adults (March 2005).

Life History

Diet

White-lipped

The white-lipped peccary is omnivorous but prefers a
greater percentage of fruits and seeds than vegetative
parts or animal material. Kiltie (1981a) analyzed the

contents of 34 stomachs; reproductive plant parts
(lowers, seeds, and fruits) constituted 61% of the



Figure 14.3. White-lipped peccary
in Calakmul Biosphere Reserve in
Campeche, Mexico. Photo by Rafael
Reyna.

Figure 14.4. Collared peccaries

in Calakmul Biosphere Reserve in
Campeche, Mexico. Photo by Rafael H
Reyna. }

contents, while 39% consisted of vegetative parts
(leaves, stems, and roots). The stomach contents of
nine white-lipped peccaries from the CBR consisted
of 81% fruit, while the rest comprised leaves, fibrous
material, and animal matter (Pérez-Cortéz and
Reyna-Hurtado 2008). It is possible that animal
material has been underestimated in the diet of this
species. Bodmer (1991) found 11% animal material
in 46 samples, and R. Reyna-Hurtado (personal
observation) documented groups of white-lipped
peccaries in the CBR that spent long periods, even

days, foraging in flooded forest during a season when

earthworms and other larvae were abundant and
fruit was not available. Herds also spent long periods
foraging around pond edges capturing eels (Ophi-
sternum aenigmaticum) (fig. 14.5) (Pérez-Cortéz and
Reyna-Hurtado, 2008).

Collared

Collared peccaries are omnivorous as well but have
a more diversified diet than white-lipped peccaries.
They can survive eating cactus (Opuntia spp.) and
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Figure 14.5. White-lipped peccaries
searching for eels in a pond in
Calakmul Biosphere Reserve in
Campeche, Mexico. Photo by Rafael
Reyna.

roots in xeric habitats of Sonora, Arizona, and Texas,
while a preference for fruits is evident in tropical
forests (Sowls 1997). In the deciduous tropical forest
of Jalisco, diets consisted of between 46% and 50%
roots, between 39% and 43% leaves, and only 10%
to 11% fruits (Martinez Romero and Mandujano
1995). In the Calakmul region, Pérez-Cortéz and
Reyna-Hurtado (2008) found that stomach contents
of collared peccary consisted of 56% fruits, 33%
leaves, 8.5% fibrous material (probably from roots),
and only 0.5% animal matter. The diverse food
items in the diets of collared peccaries and the ability
to switch from one food item to another probably
explain the persistence of this species in highly
disturbed areas (Leopold 1959, Sowls 1997).

Reproduction

March (1993) reported that white-lipped peccaries
can reproduce year-round, but a marked breeding
season probably occurs between April and June. In
the CBR and surrounding areas, Reyna-Hurtado
(2009) reported that 18 of 19 births recorded
occurred from late December through March. The
gestation period lasted between 156 and 172 days,
and the average litter size was two, with a range of
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one to three. Naranjo and Bodmer (2007) reported
that sex ratios in both species conformed to the
expected 1:1 ratio in the Lacandon Forest in Chiapas,
although there was a slightly higher percentage of
males than females in both species. The maximum

longevity reported for the collared peccary in
captivity is 13 years (Mayer and Wetzel 1987). The
longevity of white-lipped peccaries is unknown, but
animals older than six years have been recorded in the
Peruvian Amazon (Fang et al. 2008).

The gestation period of collared peccaries is be-
tween 141 and 151 days; females usually produce two
litters and give birth any time of year (March 2005).
Naranjo and Bodmer (2007) reported a sex ratio of
about 1:1 for animals hunted in communities of the
Lacandon Forest in Chiapas. The maximum longevity
is 24 years and 8 months in captivity (Crandall 1964,
March and Mandujano 2005); in the wild, average
longevity is 7 years (Sowls 1997). However, a female
recorded in the wild in Arizona was estimated to be
15 years old based on dental annuli (Day 1985).

Growth

Newborn white-lipped peccaries weigh 1.1-1.35
kg (2.4-2.9 1b) and reach maturity at two years of



age. Collared peccary newborns weigh around 0.5
kg (1.1 Ib) and reach sexual maturity at the age of
11 months; females are probably receptive shortly
thereafter (March 2005).

Energy requirements
White-lipped

White-lipped peccaries feed on high-energy food
items, such as fruits and large seeds. These are usually
dispersed in tropical forests, but their spatial and
temporal availability are unpredictable (Reyna-Hurta-
do et al. 2012). Thus the white-lipped peccary is a
mobile species that continually searches for resources
over large areas (Reyna-Hurtado et al. 2009). In
addition, they live in large and cohesive groups that
require large quantities of food to fulfill their energy
requirements. The movements of white-lipped
peccary herds have been documented on Maracd
Island, Brazil (Fragoso 1998); in Corcovado National
Park, Costa Rica (Carrillo et al. 2002); in the Atlantic
Forest (Keuroghlian et al. 2004) and Cerrado areas of
Brazil (Almeida-Jdcomo 2004); and in Mexico in the
CBR, where herds traveled up to 17 km (10.5 mi)
(Reyna-Hurtado et al. 2009).

Collared

Collared peccaries have a different strategy to cope
with their daily energy requirements. They feed on
less-energetic food items like roots, herbs, and cactus,
but they also live in smaller groups than white-lipped
peccaries and frequently split into subgroups. This
species is considerably less mobile than the white-
lipped peccary, presumably because it requires less

energy (Sowls 1997).
Water requirements and thermal relationships
White-lipped

White-lipped peccaries require drinking water
frequently. Because they lack sweat glands, they wal-
low at the edges of ponds and in drying streams and
rivers, and they take mud baths to avoid overheating
when temperatures are high, and to help shield their
bodies from external parasites. White-lipped peccaries
also drink water almost daily. Movements of more
than 17 km (10.5 mi) to reach watering sites were
documented during the dry season in both Calakmul
(Reyna-Hurtado 2007) and Montes Azules (Naranjo

2002) Biosphere Reserves; these sites became centers
of foraging movements (Reyna-Hurtado et al. 2009).
This behavior is very well known among subsistence
and sport hunters, who hunt this species around
ponds and streams (Naranjo 2002, Reyna-Hurtado et
al. 2010).

Collared

Collared peccaries use several strategies to cope with
the drier habitats they inhabit (Zervanos 1975,
Zervanos and Hadley 1973, Zervanos and Day 1977,
Sowls 1997). In Chamela, Jalisco, collared peccaries
feed on water-rich fruits of Spondias trees that fall to
the ground after being shaken loose by chachalacas
(Ortalis poliocephala) (Mandujano and Martinez
Romero 1997). In the southwestern US, collared
peccaries live in desert habitats without standing
water. They fulfill their water requirements by eating
succulent cactus (Opuntia spp.) and roots, and by
spending long periods in the shade or in caves (Day
1985, Sowls 1997).

Behavior
White-lipped

White-lipped peccaries are a social species that
forms larger herds than any other ungulate in dense
tropical forests (Kiltie and Terborgh 1983). They
form herds of 10 to 300 animals, although there are
confirmed reports of herds of 400 and 700 in the
Amazon Basin (J. Fragoso and R. Bodmer, personal
communication), and there are historical reports

of groups of 1,000 animals (Mayer and Wetzel
1987). In Mexico, group size varies from 5 to 80

in the Lacandon Forest (Naranjo 2002; I. March,
personal observation), and from 11 to 44 in the CBR
(fig. 14.6) (Reyna-Hurtado et al. 2009; R. Reyna-
Hurtado, personal observation). In the Petén Forest
of northern Guatemala, groups of 10 to 60 were
observed (Moreira 2009). Herds are usually cohesive
(Fragoso 1998, Reyna-Hurtado et al. 2009), but
groups may split into subgroups temporarily (Carrillo
et al. 2002, Keuroghlian et al. 2004). In the CBR,
Reyna-Hurtado et al. (2009) followed radio-marked
animals and found high group fidelity despite several
occasions when different groups remained close

and even traveled together for several days without
forming a single herd.
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Figure 14.6. White-lipped peccaries wallowing in mud in a pond in Calakmul Biosphere Reserve in Campeche, Mexico.

Photo by Rafael Reyna.

Collared

Collared peccaries form smaller groups than white-
lipped peccaries, numbering up to 50 animals in
desert areas of the US, and even smaller groups (<

20) in tropical forests (Robinson and Eisenberg 1985,
March 2005). In the deciduous tropical forests of
Chamela, groups of up to 12 peccaries were observed,
although the most frequent group size was 1 to 4
(Mandujano 1999). In El Eden, a semideciduous
forest of the Yucatdn Peninsula, Gonzalez-Marin et
al. (2008) observed herds of 2 to 15. In the Calakmul
region, the largest group observed consisted of 9 in-
dividuals (R. Reyna-Hurtado, personal observation),
while in the Lacandon Forest, there were groups of 1
to 15, with a mean of 2.3 per group (Naranjo 2002).

Movements
White-lipped

White-lipped peccaries are very mobile and can travel
as far as 17 km (10.5 mi) in a single day (Reyna-
Hurtado et al. 2012). The presence of this species in
a certain area is unpredictable, and its movements
have been described as migratory, nomadic, and

episodic (Sowls 1997, Fragoso 1999, Altrichter et al.
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2001). Groups can appear and remain in one area
for months or even years, and then disappear for
several years (Fragoso 1994, Reyna-Hurtado et al.
2009). Several indigenous groups persistently hunt
white-lipped peccaries when they are in a localized
area (Donkin 1985, Stearman 1992, Reyna-Hurtado
2007). In the CBR, four groups that were followed
for 7-18 months traveled long distances (7—17 km,
4.3-10.5 mi) in an irregular pattern, except for one
group that stayed in the same area during the dry
season and moved to another area during the rainy
season. The other three groups moved unpredictably,
but movements could have been related to watering
sources (Reyna-Hurtado et al. 2009, 2012).

Collared

The movements of collared peccary have been de-
scribed primarily for arid habitats of the southwestern
US, where visibility is higher than in dense tropical
forests. Collared peccary groups moved mainly at
dawn and dusk, with individual herd members
spreading over 100 m (328 ft) (Sowls 1997); this
contrasted with white-lipped peccaries, which moved
in tight groups usually within visual and auditory
distance of each other (Fragoso 1998, Reyna-Hurtado



et al. 2009). Collared peccaries have been found as
far as 8 km (4.9 mi) from where they were marked;
however, these could be dispersal movements,
because this species usually restricts its movements
within 5 km? (1.9 mi?) (Ellisor and Harwell 1969,
Schweinsburg 1971).

Communication
White-lipped

Both peccary species maintain communication
through physical, olfactory, and acoustic signals.
Usually they greet each other by rubbing their

nose against the dorsal gland of a mate to acquire a
group odor identifiable to all herd members (Sowls
1997). The white-lipped peccary also has a broad
vocal repertoire, and herd members are usually in
contact acoustically, which is especially important
when traveling through dense vegetation (March
1993). The contact call is a low growl or moan, but
white-lipped peccaries also clatter their teeth and
bark sharply during conflict, and they will use a deep
bark as an alarm call. Adults and juveniles also make
a raspy bleat (Mayer and Wetzel 1987). White-lipped
peccaries frequently clack their tusks, usually during
stressful periods, accompanied by barking at different
intensities. When they detect a potential danger such
as human or jaguar odor, they respond with loud,
explosive clacking of their tusks as they flee. This ex-
plosion of sound and movement ends in seconds, and
then they usually stop and remain quiet, a strategy
believed to enable them to listen and smell to better
detect the origin of the threat. If the danger continues,
they again initiate clacking, barking, and running. On
some occasions, the running/clacking and stopping

is repeated more than five times as the group flees (R.
Reyna-Hurtado, personal observation).

Collared

Collared peccaries also depend on odor as well as
auditory communication. Sowls (1997) categorized
vocalizations into nine types used to maintain group
cohesion, locate other members, establish dominance,
warn others, and react to a threatening situation.
Collared peccaries also rub each other’s backs, which
spreads the product of the dorsal gland for within-
group identification (Sowls 1997).

Home Range
White-lipped

White-lipped peccaries have home ranges several
times larger than those of any other tropical forest
ungulate. In the only estimate of white-lipped peccary
home ranges in Mexico, which were recorded in the
CBR, home ranges measured from 77.2 to 121.8 km?
(29.8 to 47 mi?) (determined using the Minimum
Convex Polygon method for two groups of 25 and

18 individuals) (Reyna-Hurtado et al. 2009). In other
countries, similar or larger home ranges were recorded
for groups on Maraci Island, Roraima, Brazil: 109
and 200 km? (42 and 77 mi?) for groups of 124-134,
and more than 200 individuals, respectively (Fragoso
1998, 2004); and for groups living in a mosaic of
open and closed habitats in the Cerrado ecosystem in
Goids State, Brazil: 288, 137, and 114 km?2 (111, 52,
and 44 mi?) for groups of 65, 75, and 45 individuals,
respectively (Almeida-Jicomo 2004). Home range
estimates for white-lipped peccaries from closed
habitats in other countries are smaller than those
from Mexico: 21.8 km2 (8.4 mi2) for a 39-member
herd on Maracd Island (Fragoso 1998); 37.2 km?
(14.3 mi2) for a 40—70-member herd in Corcovado
National Park, Costa Rica (Carrillo et al. 2002); 18.71
km? (7.22 mi2) for a 42-member herd in the Atlantic
Forest region of Brazil (Keuroghlian et al. 2004); and
14.3-84.8 km? (5.5-32.7 mi?) for other herds ranging
from 15 to 130 animals in the Cerrado ecosystem of
Goids, Brazil (Almeida-Jicomo 2004).

Collared

The only estimate of collared peccary home range

in Mexico was 7.3 km? (2.8 mi?) for a herd in the
Lacandon Forest, Chiapas (Naranjo 2002). An-

nual home ranges of collared peccaries in Arizona
varied from 0.5 to 3.1 km2 (0.2 to 1.2 mi2) (Gabor
and Hellgren 2000). In fragments of the Brazilian
Atlantic Forest, home ranges consisted of 123 and
305 ha (303 and 753 ac) (Keuroghlian et al. 2004).
Fragoso (1999) reported home ranges of 10.5 to 11.7
km2 (4 to 4.5 mi2) on Maracd Island, Brazil. In a
tropical forest in French Guiana, home ranges varied
from 157 to 243 ha (387 to 600 ac) for herds of 5 to
11 animals (Judas and Henry 1999).
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Density
White-lipped

White-lipped peccary densities are variable. Naranjo
and Bodmer (2007) reported densities of 7.93 and
1.08 ind/km? (20.86 and 2.84 ind/mi?) in slightly
hunted and persistently hunted sites, respectively, in
the Lacandon rainforest, while Reyna-Hurtado et al.
(2010) recorded a density of 0.43 ind/km? (1.13 ind/
mi?) in the semidry forests of the CBR. In the Petén
Forest of northern Guatemala, which forms a con-
tinuous forest with Calakmul, Novack et al. (2005)
reported a density of 9.6 ind/km? (25.2 ind/mi?)

in a nonhunted site using the line transect method.
These differences, however, could be influenced by
the method used, or the higher-quality habitat in the
Petén Forest compared to the drier forest in Calak-
mul (Reyna-Hurtado et al. 2009).

Keuroghlian et al. (2004) and Cullen et al. (2000),
both working in southern Brazil, reported densities
between 3.9 and 10.2 ind/km? (10.2 and 26.8 ind/
mi?) in fragments of the Atlantic Forest. Fragoso
(1994, 2004) reported densities of 139-542 ind/
km2 (365-1,426 ind/mi2) in 1988, which declined to
1.4-8.3 ind/km? (3.6-21.8 ind/mi2) in 1992 after an
apparent disease-driven population crash on Maracd
Island, Brazil. Desbiez (2007) found densities of 13.7
and 3.0 ind/km? (36 and 7.9 ind/mi2) in forested
and open Cerrado habitat of the Brazilian Pantanal,
respectively. Altrichter (2005) estimated 0.33 ind/
km?2 (0.86 ind/mi2) in hunted sites, and 1.04 ind/
km?2 (2.73 ind/mi?) in nonhunted sites of the dry
forest in the Argentine Gran Chaco.

Collared

Population density of collared peccary in Mexico in
Chamela dry forest in Jalisco was 4.9 ind/km? (12.8
ind/mi?) (Martinez Romero and Mandujano 1995)
and 7.5 ind/km? (19.7 ind/mi?) (Mandujano 2007).
Naranjo and Bodmer (2007) estimated 1.53 and 1.15
ind/km? (4.02 and 3.02 ind/mi?) in slightly hunted
and persistently hunted sites of the Lacandon Forest,
respectively. On the Yucatdn Peninsula, a density of
1.9 ind/km? (5 ind/mi2) was reported in El Eden, a
small, protected, semidry tropical forest (Gonzélez-
Marin et al. 2008). In other areas of the distribu-
tional range, collared peccaries have been estimated
to have the following densities: Peres (1996) found
densities ranging from 0.4 to 11.6 ind/km? (1.1 to
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30.5 ind/mi?) in Amazon forest sites subjected to dif-
ferent degrees of hunting pressure. In Atlantic Forest
fragments, Keuroghlian et al. (2004) found 5.9 ind/
km?2 (15.5 ind/mi?), with a range between 2.8 and
8.9 ind/km? (7.3 and 23.4 ind/mi2), while Cullen et
al. (2000) reported a similar density in the same area
of 6.4 ind/km? (16.8 ind/mi?), with a range of 3.7

to 11.2 ind/km2 (9.7 to 129.4 ind/mi2). Altrichter
(2005) found a very low density of this species in

the hot and dry environment of the Chaco region

in Argentina, with 0.62 ind/km? (1.63 ind/mi?) in
hunted areas, and 0.91 ind/km? (2.39 ind/mi2) in
nonhunted areas. In two national parks in eastern
Colombia, Gémez and Montenegro (2012) estimated
a density between 0.05 and 0.24 ind/km? (0.13 and
0.63 ind/mi2). Sowls (1997) summarized several den-
sity estimations for the collared peccary as follows:
south-central Arizona, 3.0-4.7 ind/km?2 (7.9-12.3
ind/mi?) (Schweinsburg 1971) and 2.1-4.5 ind/km?
(5.5-11.8 ind/mi?) (Supple 1983); southern Arizona,
4.5-11.5 ind/km? (11.8-30.2 ind/mi2) (Day 1985);
West Texas, 1.2-2.5 (3.1-6.5) and 3.3-11.0 ind/km?2
(8.6-29 ind/mi2?) (Bissonette 1982); South Texas,
3.8-8.8 ind/km?2 (10-23.1 ind/mi2) (Low 1970);
Barro Colorado, Panama, 16.0 ind/km?2 (42.1 ind/
mi?) (Eisenberg 1989) and 9.3 ind/km? (24.4 ind/
mi2) (Glanz 1982); southern Peru, 5.6 ind/km? (14.7
ind/mi?) (Emmons 1987); Masaguaral, Venezuela,
8.5 ind/km? (22.3 ind/mi?) (Eisenberg et al. 1979);
Guatopo National Park, Venezuela, 1.9 ind/km?

(5 ind/mi2) (Schaller 1983); Peruvian Amazon, 3.3
ind/km? (8.6 ind/mi2) (Bodmer 1989); and the
Neotropics in general, 12.0 ind/km? (31.5 ind/mi?)
(Robinson and Redford 1986).

Productivity and recruitment

The high productivity of both peccary species—fe-
males can produce one to three young per litter from
two to ten years of age—qualifies them as candidates
for sustainable harvest programs (Robinson and
Redford 1986, Bodmer et al. 1997, Fang et al. 2008).
Both species represent an important source of income
for subsistence hunters, and a commercial hunting
program is being planned in the Peruvian Amazon
(Fang et al. 2008). However, sustainable rates of ex-
traction observed in the Amazon rainforest cannot be
attained in other areas of the Americas, particularly in
Mexico and Central America, where forested areas are
considerably smaller.



Survival and mortality factors

Both peccary species are significant prey of jaguars
and pumas, occasionally of ocelots, and probably of
crocodiles. There are several reports of jaguar preda-
tion of both peccary species in Mexico, including
historical reports by Leopold (1959) and Alvarez

del Toro (1991), among others. Aranda (1990)
reported the presence of peccary hairs in 45% of
jaguar feces examined in the CBR. In this same area,
Amin (2004) reported that both peccary species are
important components of jaguar diets, and R. Reyna-
Hurtado (personal observation) witnessed three
incidents in which jaguars killed and ate white-lipped
peccaries in 2005 and 2006.

Human-caused mortality by hunting is probably
the biggest threat to peccary populations in Mexico.
However, the population responses of the two species
can differ: the collared peccary can resist relatively
high rates of extraction and still remain abundant in
some areas, while the white-lipped peccary can be
extirpated under intense hunting, especially when
combined with forest loss or fragmentation (Weber
2000, Naranjo and Bodmer 2007, Reyna-Hurtado
and Tanner 2007, Altrichter et al. 2012). Part of this
difference can be explained by their social behavior.
White-lipped peccaries remain in cohesive herds
when confronted by hunters, making them easy prey,
while collared peccary herds immediately flee from
hunters and split into subgroups. However, collared
peccaries can also be easy prey for hunters because
they tend to seek shelter in caves or logs where
they can be cornered, especially when hunted with
dogs. Once cornered, they can be approached and
killed, even with a pointed stick (R. Reyna-Hurtado,
personal observation).

Another difference is their ranging behavior
and feeding habits. White-lipped peccaries require
larger areas of forest than collared peccaries, because
white-lipped peccaries feed in larger groups and focus
on energy-rich foods such as fruits that usually have
a patchy distribution (Kiltie and Terborgh 1983,
Reyna-Hurtado et al. 2012). In contrast, collared
peccary herds frequently split into subgroups and
feed on a wider array of resources (fruits, herbs, roots,
and animal matter) occurring in smaller patches
(Sowls 1997). White-lipped peccaries are more
vulnerable to habitat loss and fragmentation because
they require larger forested areas. Also, their depen-

dence on aquatic habitats makes them vulnerable
during the dry season, because they usually require a
daily watering source (Sowls 1997, Reyna-Hurtado
2007). Finally, although we lack long-term data in
Mexico, populations of white-lipped peccaries could
be subject to fluctuations similar to those recorded
in the northern Amazon, where cycles of around

15 years have been observed during which popula-
tions attain high densities and then crash to lower
densities, apparently as a result of disease or depleted
resources (Fragoso 1997, 2004).

Emigration and Immigration

In Arizona, five collared peccaries were observed
joining different groups (Sowls 1997). Fragoso
(1994) also observed emigration of white-lipped
peccaries from one group to another. In the Brazilian
Atlantic Forest and in Corcovado National Park in
Costa Rica, Keuroghlian et al. (2004) and Carrillo

et al. (2002), respectively, reported that groups of
white-lipped peccaries often share members and
exchange individuals. In the only specific study on
white-lipped peccaries in Mexico, Reyna-Hurtado

et al. (2009) did not find evidence of movements
between groups; individuals remained within a single
herd during the 18 months of the study, even when
herds came within 5 m (16.4 ft) of each other.

Population Trends and Current Status

In Mexico, both peccary species are subject to heavy
hunting pressure. In an area surrounding the CBR,
collared peccaries were the most frequently hunted
species in one community forest (ejido) (Weber
2000), and both species were among the top five prey
species in three other ejidos (Escamilla et al. 2000).
The white-lipped peccary has disappeared from most
ejidos because of hunting pressure and increasing
forest fragmentation. In areas where white-lipped
peccaries still survive, they are pursued intensively,
especially during the dry season when they are most
vulnerable; Reyna-Hurtado et al. (2010) documented
the extirpation of an entire herd by hunters during
one dry season.

White-lipped

The distributional range of white-lipped peccaries has
been reduced by overhunting and forest fragmenta-
tion (Alerichter et al. 2012). The species is listed

in Appendix II of CITES, but its status is poorly
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known. The IUCN Red List raised its status from
Lower Risk/Least Concern to Near Threatened in
2008 because of its rapid decline (Reyna-Hurtado et
al. 2008), and to Vulnerable in 2013 (Keuroghlian et
al. 2013). Sixty years ago, Leopold (1959) observed
a decrease in its numbers and distribution in Mexico
because of habitat loss and excessive hunting. Since
then, white-lipped peccaries have disappeared from
almost all of Veracruz and Tabasco, with isolated
populations remaining in Oaxaca and Yucatdn, and
relatively large and stable populations occurring only
in Chiapas, Quintana Roo, and Campeche (March
1993, 2005). However, the white-lipped peccary
was only recently listed as an endangered species in
Mexico (SEMARNAT 2010), and sport hunting was
permitted in Campeche and Quintana Roo until
2012. Its current status is even more precarious,
because subsistence hunting and forest fragmentation
continue outside protected areas, and a conservation
plan at a regional or national scale has yet to be
developed (Reyna-Hurtado et al. 2009).

Collared

The collared peccary is listed as a species of Least
Concern by the IUCN (Gongora et al. 2011) but is
not included on the endangered species list of Mexico
(SEMARNAT 2010). It is still relatively common in
large forested areas, and where large forest fragments
are interspersed with croplands. However, it is one of
the principal prey species of rural subsistence hunters
and is subjected to heavy hunting pressure, especially
in large protected areas such as Calakmul, El Triunfo,
La Sepultura, Montes Azules, and Sian Ka'an Bio-
sphere Reserves (Weber 2000, Naranjo 2002, March
and Mandujano 2005, Ramirez-Barajas and Naranjo
2007). The killing of up to six collared peccaries in a
single day by organized groups of subsistence hunters
with trained dogs was observed in the Calakmul
region (R. Reyna-Hurtado, personal observation),
and recent evidence shows a decline in their rela-

tive abundance in some hunted areas (M. Bricefo,
unpublished data). The status of the collared peccary
is unknown in several areas of Mexico, especially
along the Pacific and Gulf coasts.

Chapter 14

Population management

White-lipped

White-lipped peccaries require specific management
attention because of their complex social behavior,
space requirements, susceptibility to disease, and
vulnerability to human impacts resulting from forest
fragmentation and hunting pressure. The formulation
of management plans requires knowledge of popula-
tion densities, group sizes, herd home ranges, areas
shared by groups, age structure, breeding season,

and sex ratios. White-lipped peccaries require an

area up to 10 times larger than that needed by other
tropical ungulates (Reyna-Hurtado et al. 2009);

they live in groups of variable size, and they share
space with other groups. This species has special
habitat requirements because of its need for watering
sources and intact tropical forests. Density estimation
is challenging because the animals are difficult to
observe when conducting transects, which is perhaps
the most common method of density estimation for
large tropical mammals (R. Reyna-Hurtado, personal
observation).

Another factor to consider when determining
hunting quotas for white-lipped peccaries is their
social behavior and herd composition. No more than
5-10% of any single group should be allowed to be
hunted. For example, in an area with a mean group
size of 20, no more than 2 individuals per season
should be hunted from any given group to maintain a
sustainable population (Reyna-Hurtado et al. 2010).

Collared

Collared peccaries have the potential to be sustain-
ably hunted given their relatively high productivity,
rapid sexual maturation, and ability to survive in
disturbed areas. In two studies comparing hunted
and nonhunted or slightly hunted populations in
Calakmul and the Lacandon Forest in Mexico,
collared peccary densities did not vary between sites,
and they were among the most abundant ungulates
in disturbed areas; their harvest rate appeared to

be sustainable in a few communities (Naranjo and
Bodmer 2007, Reyna-Hurtado and Tanner 2007).
Indeed, in some areas, subsistence hunting of collared
peccaries at reasonable levels could be recommended
as a way to limit damage to field crops. In Peru, both
peccary species are extracted at a rate of 56,000 pelts/
year by subsistence hunters who hunt over a vast area



of the Amazon forest (Fang et al. 2008). However,
recent studies (M. Bricefio, unpublished data) have
found decreasing populations of collared peccaries in
some community forests of the Calakmul region in
southern Mexico, where this species has been hunted
intensively for many years.

Habitat Requirements
White-lipped

White-lipped peccaries occur principally in humid
tropical forests; however, they can live in dry or
semidry forests, depending on water availability. In
the CBR, water was the most important landscape
component (Reyna-Hurtado et al. 2012). The move-
ments of four groups were influenced by the avail-
ability and distribution of watering sites (aguadas).
During the dry season, white-lipped peccaries also
depended on temporary watering sources, such as
water that collected in depressions in rocks (sartene-
jas), where water can persist after large ponds dry up.
These were an important source of water for peccary
groups, which sometimes traveled 2—4 km (1.2-2.4
mi) in a straight line to reach them (Reyna-Hurtado
et al. 2012). An analogous situation occurs at Montes
Azules Biosphere Reserve in Chiapas, where pec-
cary herds remain close to watering sources (rivers,
streams, and lagoons) during the driest months,
February through May (Naranjo 2002). White-lipped
peccaries depended heavily on two types of forest

in the CBR: medium-height semiperennial forests,
and flooded forests. They fed on fruits, especially
ramon (Brosimum alicastrum) and zapote (Manilkara
zapora) in the medium-height semiperennial for-

est, and they visited the flooded forest in the rainy
season to feed on invertebrates such as earthworms
and larvae, which were especially available at that
time (Reyna-Hurtado et al. 2009). In the Lacandon
Forest, white-lipped peccaries also used flooded areas
frequently and relied heavily on fruits of the same
species, as well as those of Licania platypus, Pouteria
sapota, Attalea butyracea, and especially Bactris
balanoidea. In general, across the entire distributional
range, the largest populations of white-lipped pec-
caries occur in undisturbed tall humid tropical forests
where water, fruits, and nuts are abundant. In these
types of forests, white-lipped peccaries can represent
a significant proportion of the mammalian biomass

(Peres 1996, Kiltie and Terborgh 1983).

Collared

In contrast, collared peccaries are adapted to live in
diverse environments from xeric subtropical areas
such as deserts in southern Arizona, Texas, and
Sonora, to humid tropical perennial forest (Sowls
1997). In tropical areas, collared peccaries do well in
disturbed habitats, such as secondary forest near farm
fields in tropical regions (Reyna-Hurtado and Tanner
2005), and they can be a nuisance to agricultural
producers, because they can consume large quantities
of corn, squash, manioc, and other crops (N. Arias,
Nuevo Becal ¢jido, personal communication). Col-
lared peccaries can occur in landscapes consisting of
interspersed primary forest, disturbed native habitats,
and croplands—places where white-lipped peccaries
would be extirpated.

Habitat Management
Direct habitat improvement

To conserve the white-lipped peccary, it is neces-
sary to preserve extensive areas of primary tropical
forest with permanent water sources in Mexico. In
particular, communal forests around large protected
areas (i.e., Calakmul, Montes Azules, and Sian Ka’an
Biosphere Reserves) should be retained to improve
connectivity among peccary populations threatened
with habitat fragmentation. Evergreen, subdeciduous,
and flooded forest patches are especially important in
southern Mexico, because they usually contain key
water sources for both wildlife and people during the
dry season. Land managers need to ensure that pec-
caries and other wildlife have access to standing water
year-round. Sport and subsistence hunters frequently
take advantage of the dry season to hunt white-lipped
peccaries near water bodies. This is when this species
is more vulnerable to hunters and wild predators.
Collared peccary populations can benefit by the
presence of small cultivated clearings. Many hunters
in some ejidos around the CBR used to allocate
half a field for their own consumption and leave the
other half to attract brocket deer, white-tailed deer,
and collared peccaries (R. Reyna-Hurtado, personal
observation). Artificial water and food sources could
benefit peccary populations in some instances.
Retaining patches of fruiting trees and conserving
undisturbed patches of tropical forest will benefit
both collared and white-lipped peccary populations.
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For both species, the protection of core habitat areas
where hunting is prohibited is essential for the long-
term survival of local populations.

Coordination with livestock management
Extensive cattle ranches and white-lipped peccary
populations are incompatible. Conventional cattle
ranching in the Neotropics requires extensive areas
cleared of native vegetation and replanted with exotic
grasses. White-lipped peccaries need extensive areas
of mature forest with minimal fragmentation. Disease
transmission is another potential problem that could
have disastrous consequences for white-lipped pec-
cary populations if they come in close contact with
livestock, pigs, or other domestic animals (Fragoso
1997, Reyna-Hurtado et al. 2014).

Coordination with timber management

White-lipped peccary and collared peccary manage-
ment can be compatible with logging if the area is
large enough to allow rotation of cut and uncut plots
in cycles of several years. White-lipped peccaries
usually avoid human-disturbed areas, although in
some ejidos in both the Calakmul and Lacandon
regions, this species occurs in spite of moderate and
seasonal timber extraction. Another problem is that
loggers and other workers, when living in isolated
forests, tend to engage in excessive hunting and can
cause significant harm to wildlife populations, even
resulting in local extirpations.

Collared peccary populations can tolerate timber
extraction activities better than white-lipped peccaries
because they are more resilient and take advantage of
small forest clearings for foraging. However, under
unrestricted hunting pressure, collared peccary popu-
lations can be extirpated (M. Briceno, unpublished

data).

Coordination with other uses

For both peccaries, population management can

be compatible with minimal environmental distur-
bances, such as ecotourism, wildlife photography,

or low-impact extractive practices such the harvest
of xate palms, chicle gum, mahogany seeds, or wild
honey, which are common in southern Mexico’s
tropical forests. Sustainable hunting can be practiced
in coordination with community-based conservation
programs in areas where large tracts of disturbed and
undisturbed habitat mosaics remain. Peccary popula-
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tion size, herd movement patterns, group size, and
availability of water and food resources must be taken
into consideration when developing a management
plan. Because collared peccary populations still occur
in human-disturbed landscapes, this species is an
ideal candidate for implementing pilot sustainable
harvest programs where hunting is restricted and
population parameters are closely monitored (Fang et
al. 2008).

Management Challenges in Mexico

Managing white-lipped peccaries in Mexico is a
major challenge, considering that their distributional
range has been reduced by 84% (Altrichter et al.
2012), and only a few potentially viable populations
remain. Efforts to conserve populations (or subpopu-
lations) of this species, particularly outside extant
protected areas, such as Calakmul, Montes Azules,
Chimalapas, and Sian Ka’an Biosphere Reserves, are
urgently needed. These subpopulations will ensure
connectivity and dispersal between protected areas
and will preclude the isolation of populations within
protected areas. Subsistence and sport hunting are
urgent issues, because even populations inhabiting
high-quality habitats could be extirpated. Because

of their precarious status and the lack of ecological
data, sport hunting of white-lipped peccaries should
be prohibited. This species has the potential to be

a game animal, but not until communities develop
sustainable management programs that include solid
monitoring protocols (Reyna-Hurtado et al. 2010).

Because of its wide distribution and presence
in several climatic zones and ecoregions, and its
high tolerance of human disturbance as well as its
potential economic worth, the collared peccary is an
excellent candidate for pilot management programs
in rural communities (Fang et al. 2008). Rural
communities in southern Mexico currently lack the
wildlife management expertise of private landowners
in northern areas, but the adaptability of the collared
peccary lends itself to adaptive management schemes
(Weber et al. 2006). Rural communities are having
the greatest negative impacts on peccary populations;
it is urgent that these communities adopt sustainable
wildlife management programs.

The destruction and fragmentation of tropical
forests is the major issue confronting wildlife man-
agement in the tropics. The sustainable management
of native plant communities and ecosystems is es-



sential to the survival of wildlife populations. Native
mature forests serve as a reservoir of animal and plant
populations, but they can also be incorporated into
community protected areas that link existing wildlife
reserves with movement and dispersal corridors.
These areas are ideal for low-impact activities that can
provide economic incentives for rural communities to
practice sustainable management of natural resources.
The continued existence of peccaries will depend on
the successful implementation of wildlife conserva-
tion and management programs that will benefit
both wildlife and human communities.
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