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PARASITOLOGIC ANALYSES OF THE SIFAKA (PROPITHECUS
VERREAUXI VERREAUXI) AT BEZA MAHAFALY, MADAGASCAR
Michael P. Muehlenbein, Ms.P.H., Marion Schwartz, M.A., and Alison Richard, Ph.D.
Abstract: A cross-sectional parasitologic survey of a population of wild sifaka (Propithecus verreauxi verreauxi)
was conducted at the Beza Mahafaly Special Reserve in southwest Madagascar. Ninety fecal samples were collected
from thirty 1- to 30-yr-old male and female sifakas, and the formalin-preserved and polyvinyl alcohol–preserved
specimens were examined using the zinc sulfate flotation and formalin-ethyl acetate sedimentation techniques. No
intestinal parasites were recovered, possibly because the sifakas are arboreal in a dry, riverine habitat and lack human
contact. Low rates of parasitic infection may have contributed to the evolution of later age at first reproduction and
longer reproductive lifespan, for body mass, in Propithecus compared with other placental mammals.
Key words: Sifaka, Propithecus verreauxi verreauxi, Madagascar, intestinal parasites.

INTRODUCTION
Primate parasitology seeks to identify ecologic,
physiologic, and behavioral determinants and consequences of parasite-induced pathology in natural
populations. There are numerous field studies of intestinal parasites in wild primate populations, including muriquis (Brachyteles arachnoides) and
brown howling monkeys (Alouatta fusca) of southeastern Brazil,22 mantled howling monkeys (Alouatta palliata) at La Selva Biological Reserve in
northeastern Costa Rica,21 Costa Rican squirrel
monkeys (Saimiri oerstedi),1 free-ranging Cayo
Santiago rhesus macaques,7 olive baboons (Papio
cynocephalus anubis),12,13 vervets (Cercopithecus
aethiops) and sykes (Cercopithecus mitis) outside
of Nairobi, Kenya,13 chimpanzees (Pan troglodytes)
from Gombe, Mahale, and Kibale,3,4,6,11 and gorillas
(Gorilla gorilla) of Gabon.9 Wild Old World and
New World primates harbor a wide range of protozoa and helminths.
Verreauxi’s sifaka (Propithecus verreauxi verreauxi) are diurnal strepsirrhine primates that inhabit the riverine and dry forests of southern Madagascar.23 The P. v. verreauxi at Beza Mahafaly
Special Reserve in southwestern Madagascar (Fig.
1) have been studied since 1984. The reserve consists of two small protected areas within a much
larger unprotected forest, bounded 15 km to the
North by a major river, the Onilahy, and about 20
km to the South by deforested land in the vicinity
of Betioky. Only project staff, researchers, and authorized tourists enter the reserve. Animals are not
provisioned and no human food is accessible to
them in the reserve. Project rules forbid urination
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or defecation in the reserve. Direct contact by at
least some sifaka with human feces is possible, in
principle, because use of a latrine is taboo for local
staff, who instead have a ‘‘toilet area’’ in the unprotected forest adjoining the station. Sifaka spend
little time on the ground, however, and the group
whose home range encompasses the toilet area has
never been seen on the ground there. In sum, anthropogenic contacts in the protected forest are
minimal. More opportunities for contact exist in the
vicinity of the research station, but the arboreal
habits, folivorous diet, and dearth of curiosity characteristic of the sifaka mean that they rarely, if ever,
exploit these opportunities.
There have been two parasitologic surveys of
Propithecus sp. Using a single-sampling regime
and the zinc sulfate flotation technique, no intestinal parasites were observed in a population of 34
free-ranging golden crowned sifaka (Propithecus
tattersalli) in northeastern Madagascar,5 although
circulating microfilariae (Mansonella sp.) were
present in 59% of the individuals. These sifakas
may have been prevented from coming into contact
with the majority of contaminating fecal matter because they are arboreal.5 Fecal samples were collected from 18 sifaka (P. v. verreauxi) in gallery
and transitional forest at the Beza Mahafaly Special
Reserve in southwest Madagascar during a study of
food preferences.16 One-hundred forty samples
were collected from November to December 1994
and 251 samples from November to December
1995. Only one animal was positive by direct fecal
smear for Ogmocotyle sp. and another animal was
positive for Enterobius sp.16
We conducted a parasitologic survey of the P. v.
verreauxi living in the same area at the Beza Mahafaly Special Reserve to confirm extremely low
prevalence, if not complete absence, of intestinal
parasites in the sifaka of Madagascar.
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Figure 1.
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Location of the Beza Mahafaly Special Reserve.

MATERIALS AND METHODS
Field site and study population
This study was conducted in 100 ha of the Beza
Mahafaly Special Reserve, Parcel 1, which encompasses a gradient from xerophytic vegetation to a
narrow strip of riverine forest dominated by Tamarindus indica on the west bank of the Sakamena
River. Parcel 1 has been completely fenced since
1979.
There are approximately 54 P. verreauxi social
groups with home ranges partly or completely within the boundaries of Parcel 1. Groups contain 2–14
animals, vary markedly in sexual composition,19
and have home ranges of 4–6 ha, with considerable
overlap between neighboring ranges. Sifakas at
Beza primarily eat young leaves, shoots, and seasonally available fruit.8,15
Sample collection
Ninety fecal samples were collected from thirty
1- to 30-yr-old male and female sifaka during July–
August 2001. Individual animals were identified
and followed. Their fecal samples were obtained
off dry leaf litter immediately after defecation and

preserved in duplicate using Para-Pak plastic transport vials (Meridian Diagnostics, Cincinnati, Ohio
45244, USA) prealiquoted with 10% neutral-buffered formalin and low-viscosity polyvinyl alcohol.
Tubes were marked with the date, name, and number of the individual animal. Care was taken during
collection to avoid contamination of samples with
soil.
Three samples were collected from each animal
on nonconsecutive days to increase the likelihood
of positive diagnoses in cases of low or recent infection. Whereas most helminth eggs are passed
continually, protozoan cyst output is highly variable, even within the same day and from hour to
hour.2
Parasitologic analyses
Samples were transported to the Anthropological
Parasitology Laboratory at Yale University. Each
specimen was examined using the zinc sulfate flotation and formalin-ethyl acetate sedimentation
techniques.2,10,24
RESULTS
No intestinal parasites were recovered.
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DISCUSSION
Our results confirm previous suggestions of an
absent or low intestinal parasite burden in the Propithecus of Madagascar.5,16 No enteric parasites
were found in 34 free-ranging golden crowned sifaka (P. tattersalli) in northeastern Madagascar using a single-sampling regime and zinc sulfate flotation technique.5 Using the direct smear technique
on fecal samples from 18 P. verreauxi from Beza
Mahafaly, Raveloarisoa (2000) diagnosed that one
of 18 P. verreauxi from Beza Mahafaly was positive for Ogmocotyle by direct smear and another
was positive for Enterobius.16 Differences in parasitologic techniques (e.g., direct smears vs. concentration techniques) and in sampling (e.g., single vs.
multiple samples) most likely explain the minor differences in results between this study and past studies.
There are several possible explanations as to why
Propithecus may have lower enteric parasite burdens compared with other primates. Tropical, moist
climates may favor parasitic life cycle perpetuation
better than the dry habitat of the riverine forest of
southwest Madagascar. In Costa Rica, intestinal
parasites are more prevalent in howling monkeys
within the tropical rainforest La Selva Reserve than
in howlers inhabiting dry deciduous forest at La
Pacifica.21
The low level of contact between humans and P.
v. verreauxi in Beza may partly explain the low
parasite prevalence rates. Risk of infection is lower
for primates in undisturbed habitats where human
population density is low.13 Conversely, higher
prevalence in some primate species may be due to
contamination from humans and their livestock.13
Arboreality may also limit the potential for fecal–
oral transmission, although studies on arboreal Costa Rican squirrel monkeys and howlers suggest
very high parasite prevalence rates.1,21
Regardless of which mechanism(s) limits parasite prevalence within the Beza sifaka population,
it is reasonable to assume that low parasite prevalence reduces the risk of mortality in all age cohorts. The rates and age-specific patterning of mortality in wild populations have direct, but incompletely understood, consequences for the evolution
of life history patterns.20
Primate mortality rates are lower than those of
most similarly sized mammals, and this may have
contributed to the evolution of longer lifespan,
slower postnatal growth, and later age at first reproduction that characterizes most primates.14 The
sifaka population at Beza Mahafaly has low risk of
parasite-induced mortality and a suite of particular-

ly ‘‘slow’’ life history traits. Controlling for body
mass, females in this population give birth for the
first time later and have a longer reproductive life
than other primates, including chimpanzees and humans, or mammals belonging to other orders.17,18
More detailed parasitologic research on similar
wild primate populations may help us understand
the determinants of variations in life history patterns between taxa.
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