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Squirrel monkeys in Costa Rica: drifting to

extinction

Sue Boinski, Katharine Jack, Craig Lamarsh and Jessica A. Coltrane

Central American squirrel monkeys Saimiri oerstedii are limited to Costa Rica
and Panama, and have never been abundant. The Costa Rican population is now
decimated. Based on our survey of squirrel monkeys throughout a large portion of
the Costa Rican range of this species in 1996, we can confirm that at least 1246
squirrel monkeys remain in 26 spatially dispersed localities. Despite probable
undercounts of squirrel monkeys within sites and potentially missed localities, the
total population size should be considered far below a size that would provide long-
termn genctic viability. Deforestation and habitat fragmentation spurred by
agricultural and tourism development are the familiar culprits contributing to this
decline. Our strong recommendation is that future conservation efforts be targeted
at the level of each specific locality, perhaps recruiting local, national and
international sponsors. A focused strategy would allow management efforts to be
tailored to the circumstances specific to each site and thus allocate scarce resources

more efficiently.

Introduction

‘Drifting’ in the sense ‘to move or be carried in
a casual, unimpeded manner’ is, unfortu-
nately, an appropriate term to describe the
progression of Central American squirrel
monkeys in Costa Rica, Saimiri oerstedii oerste-
dii and S.o.citrinellus, towards extinction.
Historical records indicate that the distri-
bution of this species has always been re-
stricted to the Pacific wet lowlands of Costa
Rica and Panama, an area of less than 8000 sq
km, and 600-1000 km from the nearest South

American squirrel monkeys (Hershkovitz,

1984). The urgent need for conservation
measures has been emphasized relatively re-
cently (Boinski, 1985, 1987a; Wong et al., 1994).
In 1983 the number of squirrel monkeys in
Costa Rica was estimated at 200,000 based on
informant  interviews (Vaughan, 1983).
Currently Saimiri oerstedii oerstedii (Figure 1) is
listed as Endangered while S. o. citrinellus
(Figure 2) is listed as Critically Endangered
(Rylands et al., 1995; Rodriguez-Luna et al.,
1996, IUCN, 1996). Populations of these two
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subspecies were most recently estimated at c.
3000 and 500-1000, respectively (Boinski and
Sirot, 1997). Concomitant with this steep de-
cline in the estimated population of squirrel
monkeys was a massive increase in the rate
and absolute amount of deforestation and for-
est fragmentation in Costa Rica (Butterfield,
1994). Squirrel monkeys in Panama (only the
S.0. oerstedii subspecies) have fared even
worse. For more than a decade Panamanian
wildlife biologists thought that squirrel
monkeys in their country were extinct as a re-
sult of massive deforestation (Boinski and
Sirot, 1997). In 1996, however, a small popu-
lation (< 25 individuals) was discovered in a
70-ha reserve on the Pacific coast at La
Barqueta (8°23'N, 82°36'E; R. Samudio, pers.
comm.).

One of the notable features of squirrel
monkey conservation in Costa Rica has been
the lack of detailed documentation of the sur-
viving populations. The few surveys reported
thus far have either relied exclusively on inter-
views with local inhabitants (Vaughan, 1983),
censuses focused on highly restricted
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geographic areas (Wong, 1990a; Arauz, 1993),
or fieldwork in restricted areas combined with
information provided by biologists with
knowledge of other regions (Boinski, 1985,
1987a; Boinski and Sirot, 1997). The lack of ac-
curate data has probably hindered restoration
or stabilization of squirrel monkey numbers.
For example, two recent international work-
shops devising management strategies for S. o.
citrinellus  relied heavily on VORTEX
Population Viability Analysis (PVA) models
(Wong et al., 1994; Matamoros et al., 1996). Yet
the accuracy of PVA models is constrained by
the quality of the data on which they are based
(Lacy, 1993), and the population estimates
used in these PVAs are inflated relative to
more recent surveys (Boinski and Sirot, 1997).
In 1996 we conducted the most extensive
survey to date of squirrel monkeys in Costa
Rica, encompassing the range of S. o. cerstedii
and much of the range of S. o. citrinellus. The
purpose of this report is to present distri-
bution data for these two subspecies, evaluate
current threats to their survival, and recom-
mend appropriate management strategies. In
addition, we suggest that S. ocrstedii provides
a useful case study of the effectiveness of con-
servation efforts confronting pressures for de-
velopment. Costa Rica is arguably among the
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Figure 1. Three juvenile male S.
0. oerstedii, each approximately
2.5 years old (Craig Lamarsh).

countries of Central and South America with
the greatest conservation sophistication
(Fundacién Ambio, 1993; Reid ef al., 1994), and
the largest proportion of land reasonably pro-
tected in national parks, reserves, and wildlife
refuges (11 per cent; Carrillo and Vaughan,
1993). Furthermore, tourism, much of it gener-
ated by Costa Rica’s scenery and wildlife, is its
single largest source of foreign currency. The
Instituto Costarricense de Tourismo (ICT) esti-
mates that in 1996 alone over $USI billion was
generated by 800,000 foreign tourists in Costa
Rica (ICT, unpubl. data). If an appealing
monkey can become extinct or closely ap-
proach extinction here, what are the realistic
prospects for effective species conservation
elsewhere?

Natural history

Owing to arguments that squirrel monkeys
were probably first introduced into Central
America from South America by prehispanic
Amerind traders (Hershkovitz, 1984), the
merit of conservation efforts has been some-
what clouded and suspect. Why bother with
an ‘introduced’ species when so many in-
digenous species are at risk? Convincing
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Figure 2. A fully mature adult
male S. o. citrinellus (Sue Boinski).

evidence now exists that S. verstedii was pres-
ent in Central America prior to the arrival of
humans, and is distinguished from squirrel
monkeys in South America in numerous re-
spects. First, cladistic analyses based on exten-
sive mtDNA sequence data from hair follicle
collections from squirrel monkeys of known
geographic origin in Costa Rica (S. 0. oerstedii
and S.o. citrinellus), Guyana and Suriname
(Saimiri sciureus sciureus), and Peru (S.s. bo-
liviensis) found that approximately the same
degree of sequence divergence exists among
the three clades, and that the divergence is
likely to be ancient (>500,000 years; Boinski
and Jacobs, 1997). Second, detailed compari-
sons of the morphology and enzyme banding
patterns of S. oerstedii and South American
squirrel monkeys indicate greater differences
between the two geographic areas than are
found within South American populations
(Costello et al., 1993). Lastly, the social organ-
ization of squirrel monkeys S.oerstedii in
Costa Rica is markedly distinct (Boinski, in
press). Squirrel monkey troops in South
America always exhibit strong dominance hi-
erarchies and high levels of aggression. Costa
Rican squirrel monkeys, however, arguably
exhibit the most egalitarian, least aggressive
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social organization of any primate taxon with
typically large troops; neither males nor fe-
males can be described as ‘dominant’ over the
other sex.

Distinctive features of the natural history of
Central American squirrel monkeys enhance
their susceptiblility to local extinction (Boinski
1987b, 1988, 1989; Boinski and Fowler, 1989;
Boinski and Sirot, 1997; Wong, 1990b).

1 In continuous forest, Central American
squirrel monkeys have large troop sizes
(40-70) and large annual ranges (>2 sqkm).
Long-term monitoring of isolated populations
indicates that local extinction is almost certain
when a group contains fewer than 15 mem-
bers and less than c.30 ha available habitat
(Boinski and Sirot, 1997).

2 Travel routes, and thus the habitat areas
that can be exploited, have stringent require-
ments and are readily abandoned. Central
American squirrel monkeys travel and forage
almost exclusively on branches between 1-2
cm in diameter and seldom make horizontal
leaps greater than 2 m. Moreover, travel or
any activity on the ground is extremely rare.
As a consequence, road cuts, clearings for tele-
phone and electric power lines, or even pri-
mary forests with gaps between tree canopies
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Figure 3. A typical example of the early successional habitat on which Costa Rican squirrel monkeys are now
heavily dependent: an overgrown pasture adjacent to a heavily disturbed secondary forest on the Burica
Peninsula (Katharine Jack).

and little understorey can severely circum-
scribe troop movements.

3 The diet of Central American squirrel
monkeys consists largely of phytophagous
arthropods (Orthoptera such as grasshoppers
and katydids, and lepidopterous caterpillars),
and small berry-like fruits (and cultivated
guava, banana, mango and cacao when little
else is available). Disturbed and early succes-
sional habitats are clearly preferred to primary
forest. This is because regenerating forest,
compared with primary forest, generally has a
greater abundance of phytophagous arthro-
pods, fruits and flowers (Figure 3). Therefore,
squirrel monkeys are extremely vulnerable to
habitat succession. Parts of Costa Rican pro-
tected areas, such as the Llorona plateau of
Parque Nacional Corcovado, in which sec-
ondary habitat was allowed to follow its typi-
cal course of regeneration, have experienced
local extinction of squirrel monkeys. Yet suc-
cessional habitat created by human settle-
ments, although more abundant than primary
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forest, is seldom beneficial because squirrel
monkeys exploiting these areas become
agricultural pests and vulnerable to a panoply
of risks unique to this habitat (see below).

4 Central American squirrel monkeys are
documented to suffer severe food stress dur-
ing the annual rainy season. The Pacific wet
lowland region of Costa Rica has extremelv
pronounced seasonal fluctuations in rainfall,
with negligible rain from January to March
but an intense rainy season from August to
November, when arthropod abundance de-
clines dramatically. Moreover, the availability
of the small berry-like fruits that squirrel
monkeys specialize in harvesting is also at the
annual nadir. As a result, squirrel monkevs
greatly expand their ranging areas and virtu-
ally every moment of diurnal activity is allo-
cated to searching for food. Not surprisingly,
the physical condition of squirrel monkeys
visibly declines during the rainy season. The
minimum habitat required to sustain a troop
over the long term is undoubtedly best
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Figure 4. Area of the Pacific wet lowlands of Costa Rica surveyed for this report

represeated by the extent of its habitat needs
during the rainy season.

Methods

The primary objective of our study was to
document Costa Rican localities where squir-
rel monkey troops still survived. Figure 4 indi-
cates the the areas surveyed for this report.
Published information on definite or possible
populations, in addition to extensive inter-
views with knowledgeable informants were
collated immediately prior to the initiation of
the survey (see also Map 1 in Boinski and
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Sirot, 1997). This collation determined the
maximum limits of the surveyed area and the
areas targeted as likely to contain squirrel
monkeys but for which no recent and definite

proof was available. Most sites were visited by
three to four fieldworkers, the exceptions
being Parque Nacional Corcovado and adjac-
ent sites, which were visited by one field
worker. In the course of our travels in the
Pacific wet lowlands of Costa Rica we also
searched for any unreported forested habitat
that might contain squirrel monkeys. The only
area we excluded from our survey was a zone
of approximately 150 sq km, between Quepos
(9°24'N 84°10E) and Parrita (9°32N 84°18'E),
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squirrel monkeys (S. o. citrinellus) have oc-
curred in historical knowledge. Wildlife biolo-
gists from the Programa Regional en Manejo
de Vida Silvestre of the Universidad Nacional
in Heredia, Costa Rica were completing a sur-
vey for S. o. citrinellus in that zone just as our
survey began (Altrichter et al., 1996).

Once a known or potential squirrel monkey
locality was reached several techniques were
employed to track and locate squirrel
monkeys in site transects. For transects we fol-
lowed compass bearings through forested
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nor desirable), as well as exploiting stream
beds, extant trails and roads. Approximately 4
h per day were spent surveying in the field,
concentrated in the morning and late after-
noon, when squirrel monkeys are most active
and readily detected (Boinski and Sirot, 1997).
Other daylight hours were allocated to travel-
ling between sites and interviewing infor-
mants. Localities and areas surveyed were
considered ‘unlikely’ or ‘impossible’ to con-
tain squirrel monkeys when they were effec-
tively denuded of trees and shrubs or
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