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• Fragmentation of primate habitats is a dynamic process and one
well-explored in forested landscapes (Estrada et al. 1999; Chapman
2003; Arroyo-Rodríguez and Mandujano 2009)
+ Avahi peyriasi

• The effects of fragmentation are difficult to generalize across sites
(Arroyo-Rodríguez and Mandujano 2009) yet fragmentation can limit
resources (Mbora and Meikle 2004), ranging and dispersal abilities
(Irwin 2008), and genetic diversity (Liu et al. 2016) of resident
primate populations

+ Avahi peyriasi

• While fragmentation is an ongoing and ever-changing force affecting
primate species, most studies documenting fragmentation’s effects
do not do so within a long-term context

Table 1: Fragment Size (ha) and Species Number by Fragment Site in 1999-2001 and 2016. 2016 data
in red indicate a decrease in fragment size and/or species number; green indicates an increase and
black no change. ID indicates that indirect evidence of a species was recorded. Listed species are
those which differed from 1999-2001 surveys.

• Long-term studies of fragmentation are useful in categorizing
fragmentation’s full effects (Laurance et al. 2002; Vasconcelos et al.
2006)
• Madagascar, a country experiencing rapidly accelerating
deforestation rates, serves as an important model for fragmentation
studies, particularly in relation to its diverse primate species

Conclusions
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• With the majority of study sites experiencing forest loss, this
study highlights the urgency with which fragmentation studies
must be pursued
• Fragment occupation is influenced by species-specific
differences in response to fragmentation
• Microcebus rufus, the smallest of the documented species,
was found at every site
• Eulemur rufifrons is commonly-documented utilizing a
network of forest fragments (Overdorff 1996)
• Further understanding of fragment networks, rather than
exploring fragments in isolation, would capture species’
response across full landscapes

Methods
• Surveys conducted in 8 forest fragments within four villages—
(chronologically) Beremby, Ambalavero, Mangevo, and Amboasary—
east of Ranomafana National Park (RNP), Ifanadiana district,
southeastern Madagascar and during two periods:
– 1999-2001 by A. Dehgan (Dehgan 2003)
– Sites replicated June-August, 2016 by K. J. Kling
• A total of 52 (26 diurnal, 26 nocturnal) surveys were conducted
along nine 500 m transects
• Surveys recorded direct and indirect (e.g. vocalizations, feces) lemur
observations to determine presence/ absence of 12 lemur species
native to RNP within each fragment:
– Diurnal species (7): Eulemur rufifrons, Eulemur rubriventer,
Hapalemur aureus, Hapalemur griseus, Prolemur simus,
Propithecus edwardsi, Varecia v. editorum
– Nocturnal species (5): Avahi peyriasi, Cheirogaleus crossleyi,
Daubentonia madagascariensis, Lepilemur microdon,
Microcebus rufus
• Evidence of human disturbance (e.g. cut wood, crops, zebu)
recorded ad libitum during surveys and across study period
• Cheirogaleus crossleyi and Lepilemur microdon sightings were not
included in species counts in Results as species were assumed to be
in torpor (similar to hibernation) during 2016 study period

Fig. 6: Cut
wooden planks
authorized by
permit,
AMBALAVERO

Works Cited
Arroyo-Rodríguez, V. and Mandujano S. (2009). Conceptualization and Measurement of Habitat Fragmentation from the
Primates’ Perspective. Int. J. Primatol. 30, 497-514.; Chapman, C. A. et al. (2003). Primate survival in community-owned
forest fragments: Are metapopulation models useful amidst intensive use? Primates in Fragments, 63-78.; Dehgan, A.
(2003). The Behavior of Extinction: Predicting the Incidence and Local Extinction of Lemurs in Fragmented Habitats of
Southeastern Madagascar. (Doctoral Dissertation), Univ of Chicago, Proquest Dissertations and Theses: 3077053.;
Estrada, A. et al. (1999). Feeding and general activity patterns of a howler monkey (Alouatta palliata) troop living in a forest
fragment at Los Tuxtlas, Mexico. Amer. J Primatol. 48, 167-183.; Irwin, M. (2008). Diademed Sifaka (Propithecus diadema)

Fig. 7: Small-scale gold mining
(photo with permission),
MANGEVO

Fig. 8: Two M. rufus shot
dead by sling (photo with
permission), AMBOASARY

Ranging and Habitat Use in Continuous and Fragmented Forest: Higher Density but Lower Viability in Fragments?
Biotropica 40, 231-240.; Laurance, W. F. et al. (2002). Ecosystem decay of Amazonian forest fragments: a 22-year
investigation. Con Bio 16, 605-618.; Liu et al. (2015). Implications of genetics and current protected areas for conservation
of 5 endangered primates in China. Con Bio 29, 1508-1517.; Mbora, D. N. M. and Meikle, D. B. (2004). Forest
fragmentation and the distribution, abundance, and conservation of the Tana River red colobus (Procolobus rufomitratus).
Bio Con 118, 67-77.; Overdorff, D. J. (1996). Ecological correlates to activity and habitat use of two prosimian primates:
Eulemur rubriventer and Eulemr fulvus rufus in Madagascar. Amer J of Primatol 40, 327-342.; Vasconcelos, H. L. et al.
(2006). Long-term effects of forest fragmentation on Amazonian ant communities. J Biogeo 33, 1348-1356.

Results
• Three of the four study sites decreased in fragment size by 2016
• Hapalemur aureus, Prolemur simus, Propithecus edwardsi, Varecia
v. editorum, and Daubentonia madagascariensis were not recorded
at any site
• Eulemur rufifrons and E. rubriventer were not recorded at both sites
which experienced species loss (Table 1)
• Cheirogaleus indet. (1 individual) was recorded (Fig. 3) in
Amboasary during early end of torpor period (possibly C. crossleyi)
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