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definitive statement about the status of Cebus capucinus
in Nicaragua, although it definitely exists in one or two
very large reserves, relatively protected by their remote-
ness (Rio San Juan-Bartola-Indio-Maiz area and probably
Bosawas). Because we never actually saw Cebus
capucinus, we could not verify its presence in several ar-
eas where “white-faced” monkeys were reported, although
its presence seems likely in the southwestern part of Nica-
ragua, west of published distributions. Spider monkeys
also occur in at least one large reserve (Bartola-Indio-Maiz
area). The identification of the subspecies seen in Bartola
was not verified, It is supposed to be A. g. geoffroyi, but is
redder than a published illustration (Konstant ez al., 1985),

Because Nicaragua is the largest nation in Central
America, it has an important role in the conservation of
the region’s flora and fauna. The recent election of a new
president, Arnoldo Alemdn, is likely to be accompanied
by new economic development. One rumored development
is a major rail line to transport goods from the Pacific to
the Caribbean, as an alternative to the Panama Canal. Such
a massive project could have a major impact on the rela-
tively large forested areas remaining in eastern Nicara-
gua. It is important to determine the status of potential
areas for nature protection before critical areas are lost,
and-to conduct more systematic censuses of the primates
and other fauna. For the moment, Nicaragua still has suf-
ficient numbers of wild primates to be observed by tour-
ists and primatologists on vacation.

Acknowledgments: We thank the helpful and friendly Nica-
raguan people for sharing information about the local pri-
mates. C. M. Crockett received incidental support from
the Regional Primate Research Center, University of Wash-
ington (NTH Grant RR00166) during manuscript prepa-
ration.

Carolyn M. Crockett, Regional Primate Research Cen-
ter, Box 357330, University of Washington, Seattle, WA
98195-7330, USA, Robert D. Brooks, Aerospace and
Energetics, Box 352250, University of Washington, Se-
attle, WA 98195-2250, USA, Ryan Crockett Meacham,
U. S. Peace Corps, Apartado Postal 3256, Managua, Nica-
ragua, Sally Crockett Meacham, 8861 Lawrence Ave.,
Westminster, California 92683, USA, and Melanie Mills,
Alistar Foundation, MGA: 0111, P. O. Box 025362, Mi-
ami, Florida 33102, USA.

References :

Cody, M. L. 1994. Introduction to Gran Reserva
Bioldgica “Rio Indio-Maiz”: Site, Flora and Fauna.
In: Refugio Bartola and the Gran Reserva Biolégica
“Rio Indio-Maiz”: Field Ecology Reports, Lowland
Tropical Rainforest, Southeastern Nicaragua, M. L.
Cody (ed.), pp.4-31. Department of Biology, U.C.L.A,
Los Angeles.

Crockett, C. M. In press. Conservation biology of the ge-
nus Alouatta. Int. J. Primatol.

Crockett, C. M. and Rudran, R. 1987. Red howler mon-
key birth data I: Seasonal variation. Am. J. Primatol.

13: 347-368. _

Fedigan, L. M. and Rose, L. M. 1995. Interbirth interval
variation in three sympatric species of neotropical mon-
key. Am. J. Primatol. 37: 9-24,

Keller, N., Brosnahan; T., Rachowiecki, R., Honan, M.
and Schwartz, S. 1994. Central America: A Lonely
Planet Shoestring Guide, 2nd Edition. Lonely Planet
Publications, Hawthorne, Victoria, Australia.

Konstant, W., Mittermeier, R. A. and Nash, S. D. 1985.
Spider monkeys in captivity and in the wild. Primate.
Conservation (5): 82-109.

Querol, D., Diaz, M., Campos, J., Chamorro, S., Grijalva,
S., Rueda, R., Morales, P. et al. 1996. Especies itiles de
un bosque hiimedo tropical: Giiises Montafia Experi-
mental, Rio San Juan, Nicaragua. F. Campodénico F.,
Industria Grafica S. A., Lima, Peru.

Rodriguez-Luna, E., Cortés-Ortiz, L., Mittermeier, R, A.

-and Rylands, A. B. 1996a. Plan de Acci6n para los Pri-
mates Mesoamericanos: Borrador de Trabajo. IUCN/SSC
Primate Specialist Group, Universidad Veracruzana,
Xalapa, México.

Rodriguez-Luna, E., Cortés-Ortiz, L., Mittermeier, R. A.,
Rylands, A. B., Wong-Reyes, G., Carrillo, E.,
Matamoros, Y., Nuiiez, F. and Motta-Gill, J. 1996b.
Hacia un plan de accién para los primates
Mesoamericanos. Neotropical Primates 4(suppl.): 119-
133.

Rowe, N. 1996. The Pictorial Guide to the Living Pri-
mates. Pogonias Press, East Hampton, New York.

Rylands, A..B., Mittermeier, R. A. and Rodriguez-Luna,
E. 1995. A species list for the New World Primates
(Platyrrhini): Distribution by country, endemism, and
consetvation status according to the Mace-Lande sys-
tem. Neotropical Primates 3(suppl.): 113-164.

Wolfheim, J. H. 1983. Primates of the World. University
of Washington Press, Seattle.

Two HowLER SPECIES IN SOUTHERN Prauvi,
BrazmL?

In a review of the distribution of the red-handed howler
monkey, Alouatta belzebul, in northeastern Brazil,
Coimbra-Filho et al. (1995) brought to light the overlooked
record made by Neiva and Penna (1916, p. 106), who ob-
served groups of black howler monkeys with yellowish
hands at Angico, left margin of the Rio Parahim, munici-
pality of Parnagusd, state of Piauf, and also reported col-
lecting one individual (p. 202) whose whereabouts are
unknown. This record is the southernmost for the species
in northeastern Brazil, and apparently the first for Piauf,
although Thering (1914) suspected its presence in the for-
ested northern region.

From the description made by Neiva and Penna (1916)
there can be little doubt as to the identity of the howlers
they observed, although a specimen would be desirable.
Parnagud lies in a transition area between the Cerrado
and Caatinga domains, although still dominated by
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semideciduous species. Taller forests are to be found along
the rivers, otherwise the vegetation is mostly “Agreste”
(RADAMBRASIL, 1989). This habitat is quite unlike the
mangrove, “brejo” (montane) and semideciduous forests
where Alouatta belzebul is known to occur in northeast-
ern Brazil (Langguth et al., 1987).

Besides Alouatta belzebul, another howler species is
known from Piaui, although in a different ecological con-
text. Chame et al. (1985) recorded a relictual population
of Alouaita caraya at the Serra da Capivara National Park
(around 08°26’50”S - 42°45°51"W), a 1,200 km? reserve
in a Caatinga-dominated region but not far from the tran-
sitional belt with the Cerrado, about 120 km to the west
(Emperaire, 1989). There is no perennial water course in
the park, the whole region being subject to catastrophic
periodical droughts.

On 21 July 1986, Chame observed a group of four Alouatia
caraya (one adult male and three females) resting in a
narrow ravine between the canyons Esperanga and Pedra
Furada, in the southern sector of the park. This was the
only sighting made during several trips to the park be-
tween 1984 and 1994.

During 1991, while conducting extensive fieldwork in the
park, Olmos found that “guaribas” (a common name for
howler monkeys throughout northeastern Brazil) were well
known to local people, although considered scarce. The
local howlers were always described as being either com-
pletely black or straw-colored (“blond”), some hunters
identifying the black animals as the males. Niéde Guidon
(pers. comm.), who has worked in the area of the park
since the early 70’s recalls that it was common to hear the
howler monkeys calling during the morning 20 years ago,
but thinks the species is now very
scarce. Calls were never recorded by

Cordia rufescens (“grio de galo” - Boraginaceae) and lots
of black hair. The faeces also had eggs of Trypanoxiurus
sp., a common parasitic Oxiuridae (Nematoda) found in
the intestines of Cebus and Alouatta (Chame et al., 1992).
Olmos found many howler feces in a canyon (Baixdo do
Meio) near Pedra Furada, comprised mostly of the half-
digested tough leaves of Tabebuia impetiginosa (*pau
d’arco” - Bignoniaceae), a common tree in the broader
canyons, and with many seeds of Pouteria sp. (“magéizeira”
- Sapotaceae), a canyon-restricted species.

In 1995, Niéde Guidon (pers. comm.) observed a group of
three individuals at Serra Branca, a broad valley with for-
est patches at the base of sandstone cliffs and in canyons
cut into them, the first record from this area since a fire
burnt the entire valley in 1985. Chame found howler faeces
and tracks during several visits to the park in 1996, at-
tributable to a minimum of four different groups in 12
different localities scattered along the north-west, north-
east, south and central regions of the park.. Some locali-
ties are at least 20 km apart and/or isolated by terrain
unlikely to be traversable by the monkeys. Footprints show
the howlers will move on the ground for about 1 km in the
canyons, sometimes crossing narrow rocky outcrops
(“chapadas”) separating one canyon from the other.
Pouteria seeds, plus Hymenaea spp. seeds (jatobd -
Caesalpinoideae) and the remains of insects (ants, crick-
ets and grasshoppers) were also present in feces attrib-
uted to howlers found by Chame in November 1996. These
also had Trypanoxiurus eggs.

The finding of more howler signs in 1996 compared to
previous years, and the recent record of vocalizations by
park workers and guides, suggests the population may be
increasing from very low levels. Two factors may explain

Maranh&o

us until 1996, despite spending thou-
sands of field-hours in areas known
to be used by the monkeys.

Howler monkeys have been recorded

from the forested canyons that cut the A
rocky cliffs that make up the south- A Alis Puiah

ern and western borders of Serra da
Capivara. These canyons, deeply cut
on the sandstone plateau (“chapada™)
of the Serra da Capivara, are forested
islands, with trees up to 30 m high,
surrounded by the dry thorn scrub of
the Caatinga (see Emperaire 1989 for
a description of the local vegetation).
In contrast to the xeric Caatinga, these
forests keep their leaves even during
the dry season, and water accumulates
in natural depressions in the canyon
walls (“cal * * %es”), providing food

Tocantins

and water during the droughts. Dur-'
ing several trips to the park between 1984 and 1994,
Chame (1992) found howler feces with many seeds of

Figure 1. Southern Piauf and adjacent regions of Bahia, Maranh#io and
Tocantins states, showing localities mentioned in the text and major water
courses.
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that. Annual rainfall in 1995 was 737 mm and 554 mm
during 1996, above average, and extended for a longer
period compared to the previous 10 years (for example,
250 mm in 1994), restoring water supplies and allowing
a greater availability of food. The greening of the Caatinga
may also have allowed monkeys to cross the “chapadas”
more easily. Second, the Fundagio Museu do Homem
Americano (FUMDHAM), which has been working on
behalf of the park since 1989, has successfully imple-
mented education, health and alternative activities’ pro-
grams aimed at the populations living around the park,
resulting in a lessening of the human pressures on the
park’s natural resources, FUMDHAM has also hired war-
dens, providing increased vigilance in the area, and has
purchased land bordering the park to relieve pressure on
its habitats and fauna. Mango trees in the areas purchased
now have their fruit safely eaten by the monkeys, an
unprobable occurrence before.

Although hunting and habitat destruction very probably
played a role in limiting the local howler population, the
fact that the monkeys are restricted to the forested can-
yons, the surrounding Caatinga being an unsuitable habi-
tat during the frequent droughts, implies that the popula-
tion has always been small and may have been in natural
decline. A similar situation has been found with the local
population of pacas, Agouti paca, also restricted to the
canyons and currently very small. A paca skull from the
park, now in the Museu Nacional do Rio de Janeiro
(MNRJ) shows dental abnormalities that may indicate
inbreeding depression.

Two other primates occur at the Serra da Capivara, A very
variable population of capuchin monkeys Cebus apella
(individuals ranging from chocolate-brown to pale yel-
low) live in the canyons and along the rocky walls that
limit the chapada. They descend from the almost vertical
walls to feed on the trees below. Common marmosets,
Callithrix jacchus are more widespread, but seem com-
monest where there are groves of angico trees,
Anadenanthera macrocarpa, which provide gum for them
as well as.the local people.

Considering the proximity of the Serra da Capivara to the
extensive Cerrado belt of western Piauf, the presence of
black howlers is unsurprising, although this might well
be a historic range extension resulting from the widespread
changes in the predominant vegetation of the region
through human activites (see Coimbra-Filho and Cimara,
1996). Further research in this region, that harbors some
potentially interesting areas such as the Urugui-Una Eco-
logical Station and the Chapada das Mangabeiras Envi-
ronmental Protection Area, a region with lushier forest
and several perennial rivers, would be worthwhile.

Alouatta caraya has been reported from at least two lo-
calities in northwestern Bahia, close to the border with
Piauf and to the Parnagu4 area: Santa Rita de Céssia
(present-day Ibipetuna, 11°50’S 44°52'W) and Cotegipe
(11°50’S 44°12°W; Hirsch er al., 1991; Gregorin, 1996).

Like Parnagud, both are in a transitional area, with arbo-
real Caatinga growing on the tops of the hills and along
the flatter, broader valleys, while taller Cerradéo-like for-
est occurs on the hillsides and in narrower valleys and
canyons, and semideciduous forest on the limestone out-
crops. Palm groves and river edge forest grow along the
perennial rivers (RADAMBRASIL, 1989; pers. obs.). Con-
sidering the similarity of habitats and proximity between
southern Piaui and northwestern Bahia, a contact zone
between Alouatta caraya and A. belzebul, if the latter has
not become locally extinct, is probably located somewhere
in this general area, with greater chances in the forested
patches of the Gurguéia valley, where the Parahim drains,
and along the headwaters of Parnaiba river at the Chapada
das Mangabeiras, where Alouatta caraya has also been
recorded at Alto Parnaiba, southern Maranhzo (09°06’S
45°58’ W; Gregorin, 1995) probably also extending into
Piauf,
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CarucHiy MoNkEYS IN THE CaaTINGA: TooL USE
AND Foop Hasrrs DuriNG DROUGHT

In the interior of the state of Paraiba, about 300 km east-
wards from Jodo Pessoa and about 10 km north of the
small town of Desterro de Malta, there is a small moun-
tain range inhabited by a few groups of Cebus apella. The
region is part of the Caatinga biome. We visited this place
in November 1983, in the advanced dry season. That year
was particularly dry. We had been formerly invited by the
Brazilian Forestry Development Institute (IBDF), to check
reports that capuchin monkeys were starving because of
the strong drought depriving them of their food resources.
We learnt later that only one old animal, with heavily-
worn teeth, had been found dead, and that people of the
vicinity were feeding the animals with boiled or dry corn
- and bananas. After a reconnaissance of the area, we con-
cluded that the animals were solving the problem of
drought in several ways and that the inhabitants of the
neighborhood were probably projecting their own neces-
sities and hard life on the wild monkeys,

Local people reported that lactating infants had been seen
three months earlier, and that although they were very
shy they had entered one of the isolated houses in their
range on which occasion an.infant had been captured. They
were reported to feed on very common lizards, on the seeds
of manigoba (Manihot sp.), to suck the juice of crushed
coconuts of the catolé palm (Syagrus oleracea), and also
to chew the juicy macambiras (Encholirium spectabilis).

We walked up the mountain range to the area were the
capuchins lived. The vegetation was leafless with a gen-
eral gray appearance. From time to time, green trees drew
our attention (pau-pedra, pitombeira = Tallisia sp., oiticica
= Licania rigida, feijao bravo = Capparis sp. and
espinheiro = Acacia sp.). After a while we discovered sev-
eral thickets of macambira where the plants had been

Fig. 1. A macambira thicket, Encholinium spectabilis, with scattered leaves
chewed by Cebus apella.

Fig. 2. The rock used as a mortar, with Syagrus nuts beside it.

pulled out of the ground and the leaves chewed at their
white bases, where they are more tender and juicy. This
had been done in a disorderly fashion, as would be ex-
pected of a capuchin (see Fig. 1).

A little further on we stopped at a large flat, bare rock
(“lagedo”) where several crushed catolé coconuts were
spread around on the ground. Close to them there was a
round, about one kg, heavy pebble that on closer exami-
nation showed an area were the surface was rough as if it
had been recently stricken against a rock. At 10:00 am.
we heard stones falling four times, and on several occa-
sions the noise of stones knocking. A short time later we
found a group of monkeys that received us by shaking
branches. The group was formed of an adult of light pel-
age, two adults of dark pelage, two young and an adult
female with an infant on her back. We have no doubt that
the capuchins were using a rock as a mortar, and a stone
(pestle) to hit the palm nuts placed on it (see Fig. 2).

The case of the Desterro de Malta capuchins shows that
the species is able to survive even under very hard condi-
tions, due to the plasticity of their diet and their rich be-
havioral repertoire. Nut-cracking behavior by pounding
has been observed in captivity several times, but very rarely
in the wild. Izawa and Mizuno (1977) described
Astrocaryum palm nut-cracking behavior by capuchin
monkeys in Colombia, but in this case by striking the fruit
against a bamboo stalk. Cebus albifrons and C. olivaceus
likewise pound hard fruits such as brazilnut pyxidia
(Bertholetia excelsa, Lecythidaceae), Phenakospermum sp.
(Musaceae), and Duroia aquatica (Rubiaceae), and smash
palm nuts against branches, although not as efficiently as
C. apeila (M. G. M. van Roosmalen, in Rylands, 1987).
None of these cases involved, however, the manipulation
of a tool as such, although Struhsaker and Leland (1977)
observed a tufted capuchin bashing a palm nut held in its
hand with another, rather than on a branch or bamboo
stalk. Visalberghi (1990) provides an important review of
tool use in this genus. Visalberghi (1987) and Anderson
(1990) described experiments in captivity where Cebus
apella used stones as tools for nut-cracking. As pointed
out by the first author, the chances for arboreal monkeys
of manipulating stones and finding horizontal surfaces
on which to pound them are scarce. Desterro de Malta,
however, offered the appropriate scenario, and the predic-




