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Introduction

The black howier monkey of Mesoamerica, Alouarta pigra,
has a restricted geographic distribution in Belize, Guatemala
and Mexico. The majority of its range {¢. 809} is in Mexico
in pasts of the states of Tabasco and Chiapas, and it is the
orly Alsuasta species present in the Yucarin peninsula
(Smith, 1970; Horwich and Johnson, 1986; Warts and
Rico-Gray, 1987). Spider moankeys {Ateles geoffrop coexist
with A. pigra in many areas, but because of husting for
food and to obtaint pet infants, and the destruction and
fragmentation of their forests, they are among the most
endangered primates in Mesoamerica (Kinzey, 1998).

Informaticn on population paramcters and conservation
stavus for A pigre are available from only a few localities,
namely, two sites in Belize in the Bermuda Landing and
Cockscomb Wildlife Reserve (Horwich, 1998; Silver &
al, 1998; Ostro er af, 1999, 2000), in Tikal, Guatemala
(Coelho 2 2L, 1976}, in the Muchukux feress in Quincana
Reo, Mexioo (Gonzdlez-Kirchner, 1998} and in Palenque,
Chiapas, Mexico (Estrada e af, 2002}, A similar sinnation
prevails in the case of A groffreyi, with information
available only from few localities in Mexico, namely Los
Tuxtlas, Veracruz (Estrada and Coates-Estrada, 1996; Silva-
Lépez and Jimenez-Huerta, 2000) and the Muchukux and
Naji Tucha forests in Quintana Roo, Mexico {Gonzdler-
Kirchner, 1999). Some information is available on
populations of A. geaffrayi from Tikal, Guatemala (Coctho
ee 2k, 1976).

Such paucity of information and the rapid fragmentation
and conversion of the nacural habitar of A pigre and
A, geoffroyl to pasture lands and agricultural felds in
northern Mesoamerica, coupled with intensive hunting
pressure and trafficking of infants as pets, makes the sk
of protecting these primate species particularly difficult
{Estrada and Coates-Estrada, 1988; Rylands e 4l, 1993).
Data on group size, density, and age and sex composition
for populations of A. pigra and A. geoffreyé in lasge fores:
uracts and in landscapes modified by man may provide
information on the variability of population paramerers,
and may also improve eur understanding of their tolerance
of habicat loss‘-and fragmentation (Estrada and Coates
Estrada, 1996; Estrada e 4f, 1994; Crockew, 1998
Caardn, 2000},

In this paper we provide preliminary data on group
size, population density and demographic structure for
populations of A. pigra and A geoffroyi in the protecred
forest surrounding the ruins of the Mayan site of Yaxchilin,
Chiapas, Mexico. The data we present are part of a series
of surveys of primate populations inhabiting the protected
forests surrounding major Mayan archeological sites in
southern Mexico {Estrada ez af, 2002; in prep.).

Methods

Study area and sites

The study was carried out at the Mayan site of Yaxchildn,
Chiapas, Mexico (16°53'N, 90°57°W, 250 m sbove sea
level}, near the Rie Usumacinta, thar marks the international
boundary berween Mexico and Guatemala (Fig. 1). There is
a protected forest of about 2700 ha surrounding the Mayan
site, of which 1100 ha are conrained within an omeya-
shaped area by the river, while the rest extends inland
(Fig. 1}. This forest is connected ro 35,000 ha of prowected
rzin forest in the Community Reserve “La Cojolita”. The
climate is hor and humid, and average annual precipication
is 1951 mm, with a dry season from December to April
(average monthly rainfall = 42.4 +12.7) and a wetrer period
from May to November (average monthly rainfall = 256.0
+100.1 mm), Mean annual remperature i 25.5 £2.2°C
{range 21--28°C).

Tall evergreen rain  forest (tree heights  berween
15-45 m} is the dominant vegetation at the study siee
{ewww.conabio.gob.mx>). Abundant trees in this forest
are Brosimum alicastrum, B. costaricanum, Poulsenia armaia,
Fieus glabrata {Moraceae), Manilkara zapota, Pouteria sapota
{Sapotaceac), Bursers simaruba (Burseraceae), Lonchocarpus
sp. {Fabaceae), and Spondias spp. (Anacardiaceae) {Meave,
1990).

The Mayan site dates back 1o about 560 AD (Coe, 1998).
Only about 5% of the ruins of the site have been excavaced,
the rest are covered by rain forest vegetation, and vestiges
of buildings can be easily observed amidst the vegetation or
roots of trees. Several of the Mayan structures were buile at
the top of the many hills, while the majority of the largest
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buildings and plazas are found close to the edge of the Rio
Usumacinea {Figs. 1, 2).

Primate surveys

Primate surveys were conducted in November 2001 and
in April 2002 in a 100 ha arca around the Mayan ruins
of Yaxchilin. We ¢riangulated early morning {0500 hes)
choruses ro determine the presence and Jocation of howler
monkey woops. Vocalizations emitted by spider monkeys
were also revorded for the same purpose. An existing system
of trails was used to gain access to different parts of the
100 ha arca. To wiangulare monkey vocalizadons in the
early morning, we climbed ro the wop of the wallest (50 m)

GUATEMALA

Figure 1. Locaton of Yaxchilin by the Ric Usumacine
demurcating the internadonal boundary berween Mexico and
Guatemala, The omega-shaped area comprises the protecied
forest of the Mayan sire, abour 1108 ha, with an addigonal 1680
ha infand. The black dot is the area where the niins are ocaeed.
‘The doteed line around the omega shape shows the route followed
during the river sarvey of howler and spider monkeys. CH =
Chiapas, B = Belize.

Figure 2. Study arex {100 ha) where the Mayan ruins of Yaxchilin
are focated. The shaded arca in the upper right comer is the Rio
Usumacinta, Codes refer to howler mankey troaps detecred. The
three dots withour code are thres troops that were heand howding,
but could not be located. Grid cells ase 200 x 200 m.

Mayan structures {Temples 39, 40 and 41) from which we
could moniter vocal exchanges between troops in the 109
ha area. The direction from which vocalizations were heard
were derermined with 2 compass and plotted on a denailed
map of the site.

Two teams searched for the monkeys. An average of 8.0
2.0 hrs/day was spene exploring differeny secrions of the
study area by walking slowly {1.0 km/ht) through the
forest or along the existing system of rrails. When a oop
of howler monkeys or a subgroup of spider monkeys was
sighred we noted its Jocation on a derailed map of the
archeological bujldings. A GI¥ (Garmin GPS 11, Kansas,
USA) was used ro abrain precise georeference points. We
completed 208 manfhours and walked 62.3 km surveying
howler and spider monkeys in the study area.

Contacted howler and spider monkey groups were followed
for several hours and repeatedly counted by each ream
to confirm identificarion and age and sex composition.
Individuals were classified as adults, juveniles and dependant
infanes. Aceurate identification of the sex was only possible for
the adules and juveniles. All groups derected were found and
followed on consecutive days, further aiding in confirmation
of their size and composidon and identity. We carcfully
examined oconsistency in the age and sex composition of
cach group, their locadon in relation o the mail system
and topographical and archaeological features of the terrain,
and their refavive location with other troops. Trees in which
howler and spider monkeys were sighted were measured
(height and diamcter at breasc height - dbh). Average weights
of A pigra and A, geoffroyi available in the literature {Coelho
et al, 1976) were used to estimate the biomass (kg/ha)
wepresented by the monkeys in the study area.

Two additonal surveys of howler and spider monkeys
were conducted from a boar by navigating 13.7 km along
the Rfo Usumacinea, following the contour of the omega-
shaped arca where the site of Yaxchilsn is located (Fig. 1).
They started ax 0530 hrs and were conducted down river
{S-N direction) with the outboard motor off, allowing
for a gende and silent fow of the boat. Vocalizations and
sightings were located using the GPS. A GPS reading was
taken every 500 m o obrain an estimate of the length and
width of the omega-shaped study area.

Results

Howler monkeys

Vocalization surveys resulted in the detection of 11 troops of
howler monkeys in the 100 ha area surrounding the Mayan
buildings. Eight were in the forest and repeatedly counted
on consecutive days, yielding a roral 54 howler monkeys
and one solitary male. The other three troops could not be
found, but were heard howling on other days in the same
general location (W-SW of the ruins} (Fig. 2).

Forty-one percent of the individuals counted were adult
males, 30% were adult females, 3% were juvenile males,
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of spider monkeys, along a stretch of 13.7 km. Sixty-five
percent of the howler monkey woops (a = 11} and the single
spider monkey subgroup were detected on the Mexican side
of the river. Howler monkey troaps were detected ar a rate
of 0.80 troops/km surveyed on the Mexican side and .48
troops/km surveyed on the Guaternalan side.

Discussion

The results of the primate surveys presented here should
be viewed as preliminary. Further field work will provide
information on the consistency and variability of the
demographic traits we have observed for A pigre and A
geoffrayi at Yaxchilin. Oue surveys showed thar howler
wroops and Aveles subgroups were detected at a raee of 0.18
woops/km and 0.048 subgroups/km surveyed, respectively,
confirming that A, pigra is more numesous than A. geoffroy
at Yaxchilin. The 13.7 ken tver survey along the edges of
the omega shape area in which Yaxchildn is locared, also
showed a predominance of howler monkeys, with spider
monkeys present in lower numbers,

Howler monkeys

The density of 72.6 individuals/km?® we estimated for
A pigmt in Yaxchilin is significanddy higher than those
reported for this species in other large rain forest tracts in
Mexico, such as Muchukux, Quinrana Reo {15.1 ind/km¥;
Gonzélez-Kischner, 1998) and Calakmul and Palenque,
Chiapas {15.2 ind/km? and 23 ind/km?, respectively;
Estrada o a4f, 2002, in prep). Coclho e 4l (1976) and
Schlichte (1978) reported a density of 5-9 individuals/km?
{1978} at Tikal, Guaremala,

High densities of 4. pigra have been reported from Belize,
ranging from 47--178 individuals/km? in fragmented strips
of riparian vegetation and small forest patches, which
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Figare 3. Distribution of heights of mees used by spider and
howler monkeys at the site of Yaxchilén. Note the preference by
spider monkeys for il trees (>10 m), whereas howler monkeys
preferred troes »4 and < 25 m).

authors have indicared may be due to overcrowding {Silver
et al., 1999; Osuo etal, 1999, 2000; Horwich et 4f, 2001).
However, the high densities found in Yaxchilin and in other
large tracts of rain forest such as Calakmul, Campeche
{Estrada et al, in prep.), Palenque, Chiapas {Estrada o
al, 2000, and in Muchukux, Quintana Roo {Gonzilez-
Kirchner, 1398), scem 1o contradict such an assumption.

Mean rtroop site in Yaxchilin (6.6 12.1 individuals)
compares 10 troop sizes reporred for A. pigra in Calakmul,
Campeche (7.5 +2.3 individuals; Estrada e 4/, in prep.)
and Palenque, Chiapas (7.0 12.8 individuals; Estrada er i,
2002}, bur they arg higher than those reported in Belize and
Guatemala, where mean troop size varies from 4.4 o 6.3
individuals {Coclho er @/, 1978; Bolin, 1981; Horwich and
Gebhard, 1983; Ostro er af, 1999), and the small troops
averaging 3.16 individuals reported for A, pigra in centeal
Quintanz Roo, Mexico (Gonzilez-Kirchner, 1998).

Seventy-five percent of the troops detected in Yaxchilin
had more than one adule male, as was found in Palenque,
Chiapas, and in Calalomul, Campeche, where 75% and
60% of the troops, respectively, were mulimale (Estrada e
al, 2002, in prep.). However, at Tikal, Guatemala, troop
surveys by different authors consistenty reported unimale
troops (Coclho e7 2f, 1976; Schiichee, 1978; Horwich and
Johnson, 1986). In Yaxchilin, Calakmul, and in Palenque
the overall adult sex ratic was 1:0.73 to 1:0.90 (Estrada e
2l, 2602, in prep.}. Data from Belize showed most recorded
troops 1o be unimale, and the adult sex ratio was 1:1 to
1:1.63 (Bolin, 1981; Ostro & af, 1999; Horwich & 2f,
2601). '

Spider monkeys

The density (17 ind/km?) we report for A geofffoyi in
Yaxchilin falls within the range reported for the species in
other extensive traces of rain forest in Quintana Roe, Mexicn,
such as Najil Tucha {14.5 ind/fkm?2) and Muchukux (27.1
ind/km?) {Gonzdlez-Kirchaer, 1999}, and in Calakmul (25
ind/km2), Campeche, Mexico (Fstrada er 4, in prep.). In
Tikal, Guatemala, densities for A. geoffroyi were found 1o
range from 26 1o 45 indfkm? (Coelho er 2k, 1976; Cant,
1978), while in Costa Rica population densicies ranged
from 6-9 indfkm? (Freese, 1976; Chapman, 1988). In
fragmented landscapes in Los Tuxdles, Mexico, A. groffroyi
is found at densities of 0.22 ind/ken? (Estrada and Coares-
Estrada, 1996), but in more extensive forest in the same
region, the density was reported at 0.66 ind/km? {Silva-
Lépez and Jimenez-Huerwa, 2000).

Spider monkey subgroup size (5.6 £3.06 individuals) in
Yaxchilén is similar w0 that reported for 4. gesffroyi in
Calakmul, Camipeche (6.6 individuals) {Estrads er 2f, in
prep.), in Chiapas, Mexico (5.0 individuals) {Eisenberg,
1966} and in Los Tixalas, Veracruz av 0.66-6.2 individeuals
(Sitva-Lopez cr af, 1988, 2000). It is higher than that
reporred for the Muchukux and Najil Tucha forests in

- Quintana Roo, where subgroup sizes averaged 4.5 and

3.8 individuals, respectively (Gonzdlex-Kirchner, 1999}, as
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well as in Belize and Guatemala (4.5 and 2.6 individuals,
tespectively) {Coelho er 4, 1976; Cant, 1978, 1990),

The adult sex ratio detected in Yaxchilin (1:0.83) strongly
favoring adult males, conrrasts with the mtio reporred
for the same species in Calakmul (1:1.96) {(Estrada e
al, in prep.) and in Muchukux and Najil Tucha forests
in Quintana Roo {1:1.26} (Gonziler Kirchner, 1999). A
sex ratio of 1:1.56 was reporred for spider monkeys in
disturbed forest areas in Los Tuxtlas, Veracruz (Silva-Lopez
et al, 1988}, while a ratio of 1:3.25 was reporred for a
population of spider monkeys in an undisturbed forest
site in the same region (Silva-Ldper and Jimencz-Huerra,
2000). The adult sex ratic for A. geoffroyi reported in
Tikal, Guatemala was 1:2.23 (Coetho ez 2f, 1976}, The 1:
1.20 zdult female o immature ratio in Yaxchildn suggests

a population with a capacity to sustain itself and grow
(Clarke e 4i., 2002).

Spider monkeys in Yaxchildn preferred the wll trees of the
upper canopy (70% used were 16- > 30 m in height), as has
been noted in other localities in Mexico, such as Quintana
Koo {Gonzilez-Kirchner, 1999} and Calakmul {Estrada
¢t 4k, in prep), besides other Neowopical siees (Van
Roosmalen and Klein, 1988; Symington, 1988; Yoneda,
1990). They can, however, be seers av all levels of the forest
when traveling and will often forage in low trees bearing
ripe fruir. The howler monkeys in Yaxchildn preferred lower
strata than spider monkeys, spending much more time in
the middle and lower canopy. This was similar 1o our
observations in Calakmud (Estrada ez &, in prep.).

General comments

The differences in population paramerers for A pigra and
A. groffrayibetween Yaxchilin and other sites, may be within
the navaral variation in their popudations, due w hunting
or ta the lack of data en both species in Mexico, Belize
and Guaremala, Cleatly, more sites noed to be surveyed tw
document the range of veriation in density, group size and
other demographics for A pigra and A. geoffroyi within the
range of their current geographic distribution in northern
Mescamerica.

In this vein of thinking, it has been indicared that A, péigre
is typically found in riparian forests at elevations below 400
m, and that the population in Tikal, Guatemala {Ostro o
., 2000} is exceptional. However, our survey in Yaxchilin
showed no concentration of howler roops along the Rio
Usumacinta; the majority of the troops detected were
distributed inland. In Palenque, Chiapas and Calakmul,
Campeche in Mexico, A, pigra populations are common
in the non-riparian habitats dominating these sites, and
in Palenque they occur in forests at 500 m above sea level
(Estrada e¢ 2/, 2002; Estrada et 2L, in prep.}.

While discriminating separate howler monkey groups is
relatively easy, it is more difficult for spider monkeys. The
members of relatively large groups or communities travel in
small temporary subgroups of unstable composition (Van

Roosmalen and Klein, 1988; Kinzey, 1996). Because of
the fission-husion nature of their social organization it is
rare 1o see all members of the community together, and
group sizes are difficult to estimate {Coelho er 4, 1976;
Klein and Kiein, 1977). The surveys conducted along
the Rio Usumacinta in Yaxchildn detected more howler
and spider monkeys on the Mexican side than on the
Guatemalan side of the viver. During our surveys we noted
much deforestarion {slash and burn), as well as huning
{rifie shots heard several times) on the Guatemalan side.
Although preliminary, these observations supgest the need
for further surveys to better assess and monitor the status
ofad. pigra and M. geoffroyi dong the imernational border
formed by the Rio Usumacinta,

The presence of the important Mayan rums at Yaxchildn
has resulted in the permanent protection of the susrounding
tain forest, and iws populations of 4. pigre and A. geoffroy:.
Yaxchilin. This is also true of sites such as Palenque {Estrada
et al, 2002} and Calakmul (Estrada e 2/, in prep.), and
together they constitute important foci for the conservation
of A pigra and A. geoffroyi in this area of Mesoamerica,
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