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THE SQuUIRREL MONKEY BREEDING COLONY OF
THE PASTEUR INSTITUTE, CAYENNE, FRENCH
Guiana
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Introduction

Squirrel monkeys, especially Saimiri sciureus and S.
boliviensis, are animal models widely used in biomedical
research; mainly in pharmacology, toxicology, cancerol-
ogy, nutrition, cardiovascular diseases and neurology
(Mittermeier et al., 1994). Numerous captive breeding
colonies have been established in different parts of the
world. However, reproduction of captive squirrel monkeys
is often inconsistent, giving rise to disappointing breed-
ing results. The aim of this article is to briefly present the
15-year-old colony of the Pasteur Institute of French
Guiana, emphasizing efforts to ensure the well-being of
the monkeys and, being a biomedical research institution,
the results obtained using this non-human primate model.

-In 1978, The Pasteur Institute of French Guiana, belong-

ing to a network of international Pasteur Institutes, de-
cided to initiate a long-term research program on human
malaria. Although not the natural host of either Plasmo-
dium vivax or P. falciparum, Saimiri sciureus was chosen
as a model because it is sensitive to experimental infec-
tion (Gysin, 1991). Moreover, squirrel monkeys naturally
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occur in French Guiana, and a captive colony maintained
under natural climate conditions appeared to have better
chances of obtaining good reproductive rates.

Establishment of the Colony

Three phenotypes, belonging to two squirrel monkey spe-
cies (Hershkovitz, 1984), were acquired for the establish-
ment of the colony: two phenotypes of Saimiri s. sciureus
(Gothic type), one from Guianas and the other from Bra-
zil, and the Bolivian squirrel monkey, Saimiri boliviensis
(Roman type). Most of them were wild caught from
Guyana, Surinam, French Guiana and northeastern Bra-
zil, although a few were bought in the USA.

The colony is organized into three areas in two distinct
locations: inside the confines of the Pasteur Institute in
Cayenne, where the main captive breeding colony is main-
tained, and on the “Ilet-La-Mére”, a 56-ha, wooded is-
land just offshore from Cayenne. On the island, a part of
the monkey population is held in captivity in a supple-
mentary breeding colony, whilst the rest are free-ranging.
Three factors determined the use of the island. The “Ilet-
La-Meére” permitted the establishment of a semi-wild
colony, where animals for experimentation or reproduc-
tion needs could be obtained by trapping. The isolation
from wild monkey populations and animal dealers is to-
day considered to be fundamental, both for conservation
and health reasons. The island should also give the op-
portunity to release into a controlled environment post-
experiment monkeys and old breeders. This isolated colony
could also represent a reserve in case of a dramatic epi-
demic in Cayenne, and would permit the re-establishment
of the captive colony within a few years without recourse
to the capture of wild monkeys and a consequent long-
term disruption of research programs.

Current Situation

At the end of 1996, the entire colony was comprised of
1,060 squirrel monkeys: 770 and 110 in the Cayenne and
island colonies, respectively, and 180 free-ranging. To-
day all captive monkeys are S. 5. sciureus from the Guianas
due to their much better breeding performance, and the
two other types of squirrel monkeys have been progres-
sively released onto the island. The infrastructure at Cay-
enne consists of large outside cages where breeding moth-
ers and young are kept. There are indoor cages for mon-
keys destined for experimental purposes, and monkeys used
in the various malaria protocols are maintained in indi-
vidual cages in a separate room. Three airtight rooms are
reserved for HTLV and Hepatitis C-infected monkeys. On

Table 1. Main characteristics of the captive population of the captive squir-
rel monkey colony of the Pasteur Institute in Cayenne, French Guiana.
n Male:Female Young':Adult Captive-born Mortality

the island, the infrastructure is restricted to large outside
cages for breeders and young.

The Breeding Colony

The French Guianan colony of S. sciureus is today prob-
ably one of the largest in the world. The colony was estab-
lished 18 years ago, and records from 1986, 1991 and
1996 highlight its growth and the overall improvement in
breeding (Tables 1 and 2). Most of the monkeys are now
captive-born, 65% of births in 1996 produced F2 infants
(born from captive-born parents, parents of wich were
caught in the wild), and for the first time a small number
(3%) of F3 births. Interestingly, a birth peak (observed in
free-ranging squirrel monkeys) was noticeable during the
first ten years of the Cayenne colony, but has gradually
disappeared. In 1991, a birth peak was still evident
{Moisson and Gysin, 1992), but has not been observed in
recent years. Seasonality is recorded, however, in the cap-
tive squirrel monkeys on the island, and is the only differ-
ence in the breeding performances of the two captive colo-
nies (Cayenne and Ilet). In general, there has been an over-
all decrease in mortality, with a change in the causes of
death. Infection-related deaths decreased from 22% in
1991 to 4% in 1996. In 1991, 11% of deaths were related
to experimentation, whereas by 1996 this proportion had
increased to 18%. It should be noted that this slight in-
crease reflects a better control of other causes of mortal-
ity, mainly infections, rather than an increase in death
related to experimentation. At present, infant mortality
(new-born, <1 week old), is the major contributor to the
mortality statistics (40%). Deaths are otherwise the re-
sults of accidental injuries, reproductive pathologies and
old age.

The Wild Population on the “Ilet-La-Mére”

This island was colonized during XVIIIth and XIXth cen-
turies by Jesuits, and later was the site of the famous French
Guianan convict prison. Jesuits deforested most of the is-
land and introduced fruit trees, such as Spondias mombin
(Anacardiaceae), mangos (Mangifera indica,
Anacardiaceae), and guavas (Psidium goyava, Myrtaceae).
Today with the exception of two small Schizachyrium sa-
vanna areas, the vegetation is characterized by a mixed
community of non-deciduous trees with a high floristic
diversity (Alexandre, 1983), thus providing fruits year-
round. Since 1981, the island has been legally protected
by local decrees prohibiting hunting and restricting ac-
cess. Initially there were no mammals on the island. Some
rodents, rats, agoutis (Dasyprocta agouti) and acouchis
(Myoprocta acouchi) were introduced and have since
thrived. The primate population includes mostly squirrel
monkeys together with some pairs of night monkeys (Aotus

1986 475 2:3 4.5:10 17% 75 (16%) Table 2. Breeding results of the captive squirrel monkey colony.

1991* 701 1:2 4.1:10 29% 91 (13%) Reproductive Viable Fecundity Fertility Youngstill
1996* 879 1:1 4.2:10 87% 49 (5.52%) females  births alive at weaning
'« 3 year-old. 1986 164 46 28% 32% 65%

260 wild monkeys were introduced in the colony in 1987, 1991 266 125 47% 53% 93%

360 monkeys were sold and left the colony in 1992. 1996 272 149 55% 87%

61%
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trivirgatus) released by the Pasteur Institute in the early
1980s. Observations of the night monkey groups are in-
frequent, but they are estimated to number less than 20 or
30 individuals, including young. There is an absence of
competitors of the squirrel monkeys. A total of 170 were
introduced in 1981 and more than 150 were released dur-
ing the following years. From this population, 60 animals
were captured and taken back to Cayenne. A recent sur-
vey (Louguet et al., 1997) indicated that 180 squirrel
monkeys currently inhabit the island. This is not a single
population, however. It is divided into two distinct sub-
populations which interact very infrequently. Half of the
squirrel monkeys, although free-ranging are not wild. They
are completely dependent on the provision of artificial
dietary supplements twice a day, and their home range is
restricted to 2-3 ha around the site of the captive colony.
The other monkeys live in four groups occupying the for-
ested area. Most of the adult females are breeding and we
believe that the population may now have reached a nu-
merical threshold due to limited food resources. The popu-
lation density is, however, comparable to those observed
in natural habitats on the continent. The main eco-etho-
logical patterns of the free-ranging population are com-
parable to those observed in secondary forests elsewhere
(Louguet et al., 1997).

The Role of Saimiri sciureus at the Pasteur Institute of
French Guiana

Research

The aim of the colony is to maintain squirrel monkeys for
biomedical research, especially as a model for human
malaria. In general, the females are kept for reproduc-
tion, and it is mostly the four-year-old males which are
used in the research programs. Sixty to 70 naive monkeys
are available for experimentation each year. Ninety-five
percent of the monkeys are involved in the various human
malaria research protocols, and are not sacrificed. Anti-
Plasmodium treatments, when required, are efficient, and
as a consequence the monkeys recover fully. After vary-
ing periods of experimental use, the monkeys are re-inte-
grated into the colonies as breeders. Programs studying
the physiology and physiopathology of squirrel monkeys
are receiving increasing importance (Contamin et al., sub-
mitted). Some other research programs have also been
initiated recently. They include the use of the squirrel
monkeys as a model for HTLV (Kazanji et al., 1997) and
Hepatitis-C. Scientific collaboration in vaccinology, pa-
thology, parasitology, genetic and cytogenetic studies are
ongoing or planned with other Pasteur Institutes and bio-
medical research institutions.

Education

Once or twice a year, the Pasteur Institute opens its doors
for public visitation, including even part of the island.
This represents a valuable means by which the Pasteur
Institute can explain its various biomedical research pro-
grams to the local people, many of whom are strongly

concerned with the problems of malaria in French Guiana.
Lectures are given about the colony, squirrel monkey bi-
ology, and the importance of biomedical research.

Conclusion

It is important to emphasize some of the difficulties in
maintaining the colonies. The large, outdoor colony re-
duces cost, but renders difficult the strict application of
recommendations and guidelines proposed for the keep-
ing of monkeys for biomedical research. Nevertheless, the
success of this colony is shown by its good breeding record,
its importance internationally in its contributions to re-
search on malaria, and the increasing role of squirrel
monkeys as a primate model for retroviral studies.
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First DETAILED FIELD DATA ON CHIROPOTES
SATANAS vTAHICKI HERSHKOVITZ, 1985

Urbano L. Bobadilla
Stephen F. Ferrari

The Xingu-Tocantins interfluvium has been the principal
focus of development in eastern Amazonia over the past
three decades, with the building of the TransAmazon high-
way, the Carajds mining project, construction of the
Tucuruf hydroelectric dam, and the establishment of cattle
ranching in its southern half, currently the principal loca-
tion of land conflicts in Brazilian Amazonia. Endemic to
this interfluvium (Hershkovitz, 1985), Uta Hick’s bearded
saki, Chiropotes satanas utahicki, was assigned the Mace--
Lande category of ‘vulnerable’ by Rylands et al. (1996),
based on criterion Al(c): a decline in area of occupancy,
extent of occurrence and/or quality of habitat. This clearly
reflects the overall situation within this primate’s distri-
bution, but, with the exception of a small number of more
general surveys (see Ferrari and Lopes, 1996), there are
no specific data on the status of wild populations.

With this in mind, C. s. utahicki was the focus of a study
at two locations, the Ferreira Penna Scientific Station
(ECFPn) (01°42’S, 51°28°W) in the Caxiuana National
Forest, and the Fazenda Aratai (03°50°S, 50°20'W) (Fig.
1). They were chosen in order to assess the effects of hu-
man colonisation on C. s. utahicki populations. Surveys
were carried out at these sites between January and Octo-
ber, 1996. While primary ferra firme forest predominates
at both, the 33,000 ha ECFPn is contiguous with the re-
maining 300,000 ha of the Caxiund National Forest, a
protected area that suffers only very low levels of human
encroachment, while in contrast the 7,000 ha forest re-
serve on the Fazenda Aratat has not only been isolated
from surrounding forest for some twenty years, but has

liha de
Marajé

2 Hidroelétrica
1 Tucurui

Figure 1. Study sites mentioned in the text. The Ferreira Penna Scientific
Station (ECFPn) in the Caxiuani National Forest, municipality of Melgago,
and the Fazenda Aratad, municipality of Novo Repartimento, Par4, Brazil.

also been selectively logged.

Data were collected using standard line-transect survey
methods (Brockelman and Ali, 1986). A total of 532.9
km were surveyed at the ECFPn, covering both rainy (Janu-
ary to April) and dry seasons (September and October),
whereas 101.3 km were surveyed at the Fazenda Aratad
during the late wet/early dry season (May to August).

The two surveys revealed some surprising contrasts be-
tween the two study sites (Table 1) which, in many re-
spects, were the opposite of the pattern that would be ex-
pected according to the ecological characteristics of each
species. Black-handed tamarins (S. m. niger) normally
prefer disturbed and/or secondary forest, for example
(Oliveira, 1996), even at Caxiuand (Ferrari and Lopes,
1996), but they were nevertheless sighted more than twice
as frequently at ECFPn than at the Fazenda Aratati. While
bearded sakis are thought to be highly intolerant of habi-
tat disturbance (Johns and Ayres, 1987), on the other hand,
the sighting rate for C. s. utahicki at the Fazenda Aratai
was almost twenty times higher than that at Caxiuana.

C. s. utahicki groups were slightly larger at the ECFPn
(mean size 9.3 individuals, n = 7 sightings) in compari-
son with the Fazenda Aratai (mean size 6.9 individuals,
n=24), but both values fall within the range for Chiropotes
recorded in previous studies (Ayres, 1981; Branch, 1983;
Lopes, 1993), and there is little to suggest any significant
tendency with regard to this variable, especially given the
sample size.

The ECFPn survey not only covered the longest total dis-
tance of any carried out so far in an area inhabited by
bearded sakis, but also encompassed a range of different
months. It thus seems reasonable to conclude that the num-
ber of sightings recorded is a reliable indication of an enig-
matically low density of C. s. utahicki at this site. While
the survey at the Fazenda Aratad was much shorter, a simi-
lar study carried out in January 1996 also indicated that
bearded sakis were relatively abundant there (A. F. P.
Nunes, pers. comm.).

The reasons for such a striking difference in the apparent
abundance of C. s. utahicki at the two sites remain un-
clear, but one factor may be the high density of babacu
(Orbignya martiana) palms at the Fazenda Aratan, the
fruits of which were regularly eaten by the sakis. Although
the forest at the ECFPn may be among the most floristi-
cally diverse of eastern Amazonia (Almeida et al., 1983),

Table 1. Sightings of primates at the two study sites.

Species " Sightings (per 10 km) at
ECFPN! Fazenda Aratai®
Alouatta belzebul belzebul 111(2.08) 10 (1.00)
Cebus apella apella 25 (0.47) 18 (1.78)
Chiropotes satanas utahicki 6(0.11) 21(2,07)
Saguinus midas niger 59 (1.11) 5(0.50)
Saimiri sciureus sciureus - 4 (040)
Total 201 3.77) 58 (5.73)

TTotal transect length = 532.9 km;
2 Total transect length = 101.3 km.




